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25 ‘ ' JAUTORY  FLEMMING KAM
26 ) LEOITED: 78,21.11

33 H 2C 3600
35 ;' ! REARER/PUNCF TEST,

37 H REVISION @

52  1S=BINARY TAPE: ' RCS| 44<RT 1654  (SELFSTART AUTQLOAD HEA
54 - $4SCII SCURCE? i RCSL 44=RT 1655  TAPE 1=5

56 J3INARY CARR: RCSI. 44=RT 1656

59 | JKEYRIRCS: PABER TAPE pEADER, PAPER TAPE PUNCH,

be ’ RC 3665, RC 3675 AND RC 3675,

62 JABSTAACT: READER/PUNCH TEST IS & MAINTENANCE PROGRAM

63 ; CESIGNEC TO DETFCY) MALFUNCTIONS IN THE HIGH SFEED
6 ) PAPER TAPE CONTROLLEKS: TRC 721 AND PUC 7023,
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11. ABSTRACT

' READER/PUNCH TEST IS & STANC=ALONE MAINTENANCE

) FROGRAM DESIGNED TO DETECT MALFUNCTIONS IN THE

; TYPE RC3I645 (75 CPS) PAPER TAPE PUNCH AND THE -

1 TYPE RC3I675 (2228 CPS) OR RC3676 (53¢ CPS) PAPER
' TAPE READERS,

2. MACHINE REQUIREMENTS
RC 3622 FAMILY PROGCFSSQOR CPU
MINIHMUM 8% READ/WRITE MEMORY MEM
TELETYRF QR QPERATORS CONTROL PANEL TTY/QCP %xNQTE
PAPER TAPF READER AND/QR PUNCH PTR/PTP
LINEPRINTER, OPTIONALLY ' LPT — =xAQTE
*NOTEt IF TMIS CEVICES T35 SET ONLINE AFTER PROGRAM
START, THE PRAGRAM MUST BF RESTARTED TO GET QUTFRUT,

e we Ne Ne 8 we we Na wa
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PAGE 2 CF 9

S~ITCH» SETTINGS AND INITIAL MFESSAGES!
3,1 STASTING ADNRESSES = METFCD 3,3 STARY | ;
412 PUNCH DIAGNOSTIC *
471 REAPER PIAGNOSTIC
472 PUNCH FoOM SwWITCHES
473 PUNCH COUNTER
424 READ COUNTER
475 ALTERNATE PUNCH
U2¢& ALTFRANATE READ”
477 PUNCH FLCATING ZERO
442 REAC FLOATING ZERC
411 RESTART CF TEST, MO QUESTIONS, LAST ANSWERS,
14722 RESTART PROGRAM AS WKEN LOADEC,
2222 G?T A NEW PRINTER ALPYABETH (SEF 4,!, 1)
2274 SET TO 44X WORDS MQODE, MEM SI2E 7
2276 SET TO 32K WORDS MQDE, MEM SIZE 7
2212 EXAYINE MEMARY
2212 DEPCSIT MEMAORY
2214 TROUBLE BREAKPOIANT HALT
221¢ TROUBLE BREAKPQOIANT LCOP REPORTY ; '
2222 TROLBLE BREAKPQOINT RESET )
2222 START BINARY LOACER, REAC FROM™ BPTR/TTI (Sw ©€)
7672 CHANGE PTR/PTP CEVICE CGOF, DEFAULT 12713,

o e e e i,

3,2 CONTROL BY SWITrH SETTING, THE STATE REPCRTED

AT TELETYPE AND LINEPRINTER
LCC? YN TEST IN CASE OF ERRCR,
INHTIBYT PRINTCUT IN TESTLOCP=PROGRAM,
PRINT FAILURE RATE IN TESTLCUP=PRCLGRAM,
NC =AU T IN CASE OF ERRCR IN TESTLCCOP=PKCGR,
wiIT AFTER DIS VYESSAGE, DIS IS TRE 16 CHAKR
HALT AFTER NIS MES5S4AGE, NISPLAY AT OPERAT,
CLEAR DTS AFTER MFSSAGE, CCNTROL FPAMNEL, OCF

R
- a e s
Ul B AN DO s L) oee
“s ve se es au sw

P

[CRGNGERONNG)

3,3 §TARY .
CF PROGFAM AFTER LOADING:
SET SwITCHES TQ CONTROL, (3,2),
ANSWER START ADPRESS SURSTIAN,

31,3 A RESTART
CF PRNOGRAM THE REST wAY TC INSURE

CORRECT SwWITCH SETTIANGS!

SrsET @
SET SWITCHES TO START ADDR, (3,1},

EXAMINE

§FT swITCHEs TO CONTRNL, (3,2),
CANTINUE,
THE START APDR I8 LISTED AT TT0, LPT ANC PIS,

N
-
W
o

RESTART
CF PROGRAM IF RC 3623 CPU!
SET DATASHITCH 2, 12 = 15 URP (1)
SET RESET PARITY ERICR nOwN (ON)
PEESS ALTCLOAD AND cELEASE
SET RESET PARITY ERICR UP (OFF)
SET SWITCHRES TO CONTRCOL (3.2),
ANSWER Twe RUESTICN aRITTEN ON TTY/OCP,

3.3 C PAwER RESTART
CF PROGRAM PANLY IF OCHER MONITOR CRPTICNG
SET KEY IN | OCK BFFTKE BEYQVING PCWER
PAIWER
ACTUAL PROGRAM NAME .
SET SwITCHES TO CCONTROL, (3.2),
ANSWER START ACRRESS RUESTIAN, .




gavu

o Cu

PN VYRR WIS N e ) TR B (BN V) B = S VISR AU IR o)

e I S S oD RN 36 Y SURE U & B SN o8 )

N T\ o s bn pem b
S O W~ O

fu
43 AN T b

frJr

v fu

rJro
~ o
.

JHATN

1

2,

3.

(4,

vu-.ut-.scsososnwuunuwms-\-m‘.\.—mm~.~.-n~.ﬁouu-.-uuw\o\.wmq-\.u-.-vv-ﬁ.mmqu.uung-s-s'\-uso\-‘*w

PAGE 3 CF 9

3,4 LOACING MESSAGE:
AFTER LOADING THE PROGRAM WILL WRITE FOLLOWINGY
SWITCHEST 12g2@73 3THIS TS THE INITIAL STATE OF Sw
CPU TYPEt 2p@n16 THIS IDENTIFIES WHICH CPU/MEM
LAST LOC: 977777 $THIS INFOIMS THE USERsy MEM=SIZE
BINARY LOADER Q0K $THIS IS THE TS VERSIOMN PLACED
AT LAST LCC (MAX 32K) BUT SLIGHTLY MODIFIED AAND
INCL ROCTSTRAP, ERRCRHALT XX7752
IF NOT SELFSTARTING PROGE READYHALT XXT7€76.
ACTUAL PKOG NAME sTHIS IS THE LOADED PROGRAM,
SFT SWITCKES TQ CONTRCL, (3,2), STARTADCR “ge 7

3,5 START WITH RREAK OPTICN (RC 36333,
- RESET
SET SWITCHES TO HALT INSTR 263077
SET REGISTER SELECTY 70 6
DEPOSIT INTQ REGISTER
SET SWITCHES TO ADDRESS aeeg223
SET RFGISTER SELECT 70 5
DEFOSIT INTO REGISTER
SET BREAK SWITCH TO CAN
GO TQ 3,3 RESTART WITK SA = {4¢9

3,6 CPUND - -
FAR TTIMING PURPOSE THE PROGRAM DETERMINES 1IN
WHICH CPU 1T RESIDUES, TF IT FAILS THE PROGRAM
WILL TRY TO CONTINUE -AFTER THE MESSAGE
WMTSERARLE TIMING", IF IMPQOSSIBLE THE PROGRAM
NTLL ASYX YOI TQ IDENTIFY THE CPU WITH A NUMBER
RETHEEN @ AND G, WUSE 2 FOR NOVA122d, RCI6A3=BREAK
4 FOR RC36923
5 FQR wngVA 2=16K
& FOR MNOVA 2=8K WHERE
THE MEMCRY TYPE FOR THE FIRST 8K IS RELEVANTZ
RFSET
CEPCSIT F INTO AC2
SET SWITCHES T0 CONTREL (3.2).
CONTINUE,
ce.OR CCRRECT PROGRAM, READ MESS IN END OF 1.0CKA,

4, OPERATING PROCEDURE

LCAT THF PROGRAM ANN ANSWER THE QUESTICOMS GIVEN, IF TRE
ANSHER 1S BEYAND LIMITS THE GUESTION IS REPEATED, IF THE
SUGGESTED ANSWER IS QK, ANSWER ONLY NL (RETURN), THE LAST
CIGTIT ANSWEREN CAN RE REMOVED WITH RUBOUT, ELSE IF yCu
TYPED WRQONG THE QUESTION IS REPEATED RY GIVING DIGITS
UNTIL LIMIT IS8 FASSED,

TESTNING TWE PAPER TAPFE PUNCH,

. PUNCH DTAGNOSTIC - Sa 4720
ALLCH THE DIAGNCSTIC TQ RUN FOR AT LEAST ONE PASS,
THE PRQ3RAM WILL TYPE & PASS MESSAGE AT THE
COMPLETION OF EACK PASS AT TTY/ACP/LPT,

PUACH COUNTER = SA 423
ALLO# THE PUNCH TC PUNCH FOR AT LEAST 18
MINUTTES,

READ COUNTER = SA 4¢d
REMZVE THE TAPE FROM THE PUNCH AND INSERT THE
TAPE TN THE READER, THE TTY REANER MAY BE USED IF THE
SYSTE¥S DCES MOT CONTAIN HIGH SPEFD READER,
THIS ROUTINE CHECKX READ. THE CCUMTER,
PUNCH FROM SWITCHES = S4 492, IF ERRCR,)
THE S“ITHES 8=15 1S PUNCHED, IF THE TECHNICAN PANEL
NCT IS CONNECTED, THE PUNCH DEPEND OF Swas

Sdy 2 S 12~15 ARE PUNCHED AT CHANNEL d=1

Sn2y i SW 12=15 ARE PUMCHED AT CHANNEL 8=5,
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SMATN

TESTING THE PAPER TAPE REACER,
1, READER DIAGNCSTIC = SaA 42}
LOAD THE READER AITH A CCNTINUS LCOP 0OF TAPE WITH
ALTERMATING CHATACTCORS OF ALL OMES AND ALL ZEROS,
(4 TAFE MAY BF CSTATINED BY STARTING THE ALTERNATE
PUNCH ROUTINE = S& 425,)
ALLCW THE REAPMER DIAGNQOSTIC 7C QUH FOR AT LEAST ONE
FASS, THE PROGRAM TVRPE 4 PA3S MESSAGE AT THE END OF
EAC= P438 AT TTY/NCP/LPT,
*NCTE: IF ThE PATTERN IN THE FAPER TAPE SPLICE NOT IS
CORRECT, IS IT POSSTELE TC GET MISLEADING ERRORS,
2, ALTEANATE READ = 34 dgb
ALLCA T=E REARER 70 CHECK THE TAPE FCOR AT LEAST
S MINYTTES,

CHANGE COF DEVICE COCE = SA 7622,
THE PROGRAM ASK FCR THE NEW DEVICE CODE ASSIGNED

COPE EGUL 7O THRE READERS DEV, CODE + ¢,
THE RCUTINE CHAMNGE TEE DEVICE CNDES IN ALL 1/0=
INSTRUCTINANS TO REApDER/PUNCH,

IN CASE CF ERRCR THE PROGRAM wILL PRINT THE PC AND AC's,
THEN THE FURTHER FLAW wILL DEPEND OF THE SWITCHES,

A PASS VESSAGE I3 PRINTED WITKE 5 MINUTES INTERVAL,

IF THE SROGRAM TESTRCYES ITSELF OR IN ANOTHER wAY
CIS3E-avE THERE IS 4 SUPERVISING METHAD BUILT IN: ALL
L0OOSS ARE STARTED ~TTH JMP ,+1, BY HAND IT 15 PCSSIRLE Tg
SKORTEN THE PRCGR,, TWEREAY NOT RUN ALL LOOPS™ BY CHANGING
TO RALT QR JMP &RTERT (CAUSES PASS MESSAGE F, LCOPS UP TC
THIS COMMAND), AUTOMATICALLY TT'S POSSIRLE TO INSERT kRalT
TC TASEST A CALL TO A ROUTINE, WHICH PRINTS PC LOOP ARDS,
T2 INSERT BACY TmE %P .41 IN THE BREAKPOINTS CHOOSEN 3Y
THE PICSRAMMER (TABLE TROTH) RY CALLING STARTADDR 2214,
2214, 2220
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P TAINS AN ASCII PRINTER TABLE, IF THE
L Te THER

£ cn
I AN CRUM ALPHABETH READ FCLLOWING:

N
G

~e wa
i
=

4,1 PRINTER ALFHARETW CHANGE:
AT ANY TIME AFTER LOADING THIS PROGRAM IT 1S POSSIALE TO CHANGE |
3THE ALPHABETH USEL ON THE LINEPRINTER. THERE ARE 2 METHODS!

14,1,1 GET ONE CF THE BUILO=IN ALPHABETHS!

’ STARIT PRQRRAM IN SA 22¢2

H REMEMAER SwITCHES T CCNTROL, (3,27,

H AMBHER ALPHARET- &, SFFE EXISTING RELOW

JTHE PROGRAM »ILL RESTAST AFTER CHANGING THE ALPHABETH,

} ANSWER NEXT STAST ANCRESS,

Tieta2 GET AN =ADD CON= TAPFE WITH

74 NEW ALPHABETH AND LCAD THIS UPQON THKE PROGRAM ANC RESTART, TwE
$TAPES WITH PAINTFR TABLE ALFHARETH ARLC DESCRIBED BELOW:
JEXISTING: a1 44«RT 535 ASCII

H zQ 44=KT 529 RC STANRARD TYPE 71/78 STARTING
H 53 44=RT 812 RC STANDARD TYPE 71/78 STARTING ¢
H (SKEWED 4 POSITIONS)

; 14 41-37 1213 PL 1, TYPE 72

; .

e i

THE READER (EVEN, DFEFAULT 12),THE PUNCR HAS ALWAYS REVICE

®
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10« TC PROCUCE A NEW TABLE:

PTHE TA3LE wAS 27 OKTAL (128 DECIMAL) ROXES, INPUT KEY

IS THE A3CII VaALUE OQF THE CHARACTER TO PRINT ANDED TO 22@¢,.
JTHE RESLLT Is ADPRESS CF A BOX, EACH BOX OCCHPIES A CORE AORC,
1T IS AUILY UP QF Twg FIGURES, THE FIRST IS THE CLASS OF THE
JCHARACTESR 70 BE PRINTER: @ FOR PRINT, & FOR BLIND, THE SECOND
1S THE C-ARACTER VALUE AT THE PRESFNT SRINT DRUM, RELQW
sValuZ 4¢ OCTAL FOLLOWING CHARACTERS MAY 2E USED: 11 TAB,

712 LF, 14 FF AMND 15 CR, ALL OTHERS BELOw 47 wILL GIVE SPACE,
3THE FIRST 20X SHILLD CCNTAIN THE 'VALLE FOR THE NULL CHAR

JAND THE LA3T THE VALUE FCR THE DEL CHAR, WHICH BOTH NORMALLY
JARE 3LINC, IF YQU COUNT @,142, +7+12+ « THF ROX 121 SHALL
JCONTAIN THE PRINT DRUM VALUE FCR AN A, IF THE DRUM DO NQT
JHAVE SMALL LETTERS, FILL IN THE VALUFE FOR BIG ONES, NOW PUMCH
JAN ASCTII TAPF LIXKE THIS:

H L0C 23828 |
' L3DX A $WHICH RDX YGU WANT =
} LTXTE?

’ <4A><Z> 1 (2222) FIRsT BOX, BCX 2

H <H><e>

H .

5 .

? .

: <I><174> $(2131) BOX 191 FNR A, FOR ASCIT DRUM

? . 3121 1S USESR, FOR TYPE 71 137 IS USED,

1 .

’ .

' <5><Pa? 3021773 BCX 177, LAST

’ LROX 2 -

' JEND 1Y

141
FPRODUCE 4 RIVARY TAPE AND | 0AD TKIS TO MEMORY WITH
¢

15, PRCGRAM DESCR

IFTICN
; 5,1 TESTLACS FAILURF RATE

] 5,2 STRUCTURE OF PRAGRAM, NEXT PAGE,

; S.1 TESTLOCP FATLURE RATE:

}THERE ARE TaD NIFFERENT wAYS TO USE The RCUTINES FOR TESTLOCP:
JSINGLE C% VULTIPLE ERRCRWALT:

}SINGLE SETAY MULTIPLE;  SETPy

; EARGRWALT EQRCRHALT

; Loce  ERRORHALT

) ERRORHALT

; LooP

C 1IN CASE OF A CONSTANT ERRQOR THE RATE WILL BE PRINTED

JTHIS waYs
$PC xXXXXXX {22 % PC XXXXXX 37232 %
$HERE THE L&4ST IS A MULTIPLE 0OF 123 %,

FTHERE ARE THREF PCSSIBILITIES FQR THE NMUMBER OF LpapPS IN A
JCYCLE, 1, Fo HOW MANY TIYES THF PROGRAM RUNS THROUANH THE

s INSTRUCTIONS BETWEEN SETP{ AND LCOP, IF SWITCH 9 IS A FIRST
sTIYE AN ERRQOR IS DETFECTEN THE PROGRAM PROCEENS TO NEXT
JINSTAUCTION AFTER LOCP,
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)
JNUMBER CF LC3PS: - SETPZ: 1
! SETR1: 10
H SETP2T 1290

$IF THE ERRCR
FFAILURE RATE

IS NCT CONSTANTLY IT IS PNSSIBLE TO SFE THESE
IF SINGLE CPFRATION:

N

JSETP2: 128 % ERRAR IN THE ONE LOOP,
FSETPLY 199,52,33,25,26,16,14,12,11,12 % FOR ERRQOR IN

H 1: 21 3, 4' 5' 61 7: 8, 9; 12 "TH LQO.D.
J3ETP2: LIXKE SETPL, ONLY ADD 9...1 % FOR ERROR IN
7 110-;1’@ 'TH LCOP.
15 $IF MULTIPLE 7PERATION THE RATES DEPENDS ON MOW MANY OF THE
17 JERIORS ARE FCZUND IN THE FIRST LOOP WITH ERROR:
18 H 122 % CRULC BE | EPROR [N FIRST LOOF
19 H OE! 2 ERPRCRS IN SECOND LOOP
§2 ; 0R 3 ERRORS IN THIRD LOGP ETC,
' o
2 JIF SWITCHY 2 15 1 THE PROGRAM WILL PEMAIN IN THE {0nP WITH
24 JERRQR, FIRST TIMFE AN E3ROR IS SEEN THE PROGRAM WILL KALT
25 s (IF NCT SwITZH (2), THEN TWE PROGRAM CANTINMUES UNTILL ALL
<6 _ PNUMBER CF LCIPS SRE EEIFCRMEN, THEN A MEW CYCLE IS
27 . JENTERED CALLED ERRORCYCLE, AFTER EACH ERRORCYCLE A NEW IS
- 22 JSTARTEND UNTILL SYITC~ 2 IS SET TO 2,
32 IN ALL CYCLES (FTRST OR ERPCR) THE PC (PROGRAM COUNMTER QF FKRQR)
31 118 WRITTEN FIRST TIHE AN ERRDR IS SEEN AND IN MULTIPLE OPERATICN
32 PMYORE THAN CNE ERRORMALT COULLED ARITE THF PC, RUT ONLY ATTHIN
33 1THAT FIR3T LI0P «ITH ESRCR, THF FAILURFE RATE IS PRINTED #HEN
34 ;THF CYCLF I3 FINISWER, THE PRGGRAM CNLY MALTS IN THE FIRST CYCLE
D DEPENDING C% Sw 12), THE FRRORCYCLLS WAVE ANOTHER AMOUNT OF
36 -'oﬂos THAN FIRST cchE,
37
3z INUMBER ¢F Lgnpag FIRST CYCLE ERRoRr CYCLE
39 H SETPgy | 12
ag H SETPL: 1g¢ 1729
4y ? SZTP2y 112 170
42
: 43 3IN SINGLE CPERATICN FATLURE RATE IS TELLING HOW OFTEN THF ERROR
4 FAPREARS, IN “ULTIFLE QFERATION FAILLRE RATE SHAULD RE USED
45 $VERY CAREFLLLY, .
46
47 H -
a8 ; S.2 STRUCTUPE OF PRAGRAMI
4 ' THE PROGSRAM IS A NORMAL DIAGMNASTIC PRNGRAM, I, E, IN
B ; CASE COF EQROR TWE PROGRAM WILL WALT WITH AC3 = PC, THE
51 : CPERATOR 3HOULD THEN LOOK UP IN THE LISTNING TO KANQOW WHAT
52 ; wAS CAUSING THE ERRARHALT. THE PROGRAM INCLUDES ONLY FEW
53 H SURSCUTINFES T8 MAKE IT EASYFR FOR THE OPERATOR,
54 : TRE P20GRAM ALSC COMTAINS NORMAL TESTLOOP FACILITIESs SEE
55 ; S.1, IN CASE OF SEVFRAL FRRORMALTS ATTENTION SHOULD OANLY
56 H BE GIVEN TC TKE FIRST (THE LGCWEST PC) BECAUSE THE REST
37 H CCULD 8F DERIVED FRoM THE FIRST, TIMING IN A LOCP IS
58 H AFFECTED 8Y PRINTING FIRST ERRGR, TNO,
59 ]
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PAGE 7 G 9
TRE PRQOAGRAM WILL TEST THME PUNCH AITR AID
OF FOLLCWING TEST LNOPST
AR2 CHECY SELR BUS LINE,
422 CrECY SELD RUS LINE,
An3  {WECK CEV, SELFECTION,
417 CHEZCY DOMNE FLOP ZERO,
A2¢  CmECK, WITH DONE FLCP ZERG, INTA
423 CwECX START BUS LIMNE.
A24 CHECKX BUSY SETS VIA A START PULSE,
A26  CwxECX CLZAR AUs LINE,
A28 C-£CX DEVICE SFLECTION,
A3@d CrECX CLEAR BUSY FUNC,
A32 " n " " 1/0C RESET,
AZ6 CwHEICK THAT A START PULSE CLEAR DONE FF.
A}a " L L] CLEAQ HH "n " "
A4Q  CHECK THAT PUN COMPLEAT CLEAR RUSY,
A Q 2 n " i " " "
AGd " " " " SET DONE,
Au6  CHECK INTERRUPT IF OCONE={ AND INT, DIS, =0,
A48 CwACKX THAT INT, DIS =1 PREVENT INTERRUPT,
A58 CKECX FOR ALL INTERRUPTS,
AS2 CREC< THaT 1/2 RESET CLEAR PUNCH,
AS4  CmECK INTERRUPT DIS, FLOF,
AS6 C~ECK 1/C-RESET CLEAR INT, DIS, FF, -
ASE IZRECK, AITW INT, DIS=i, INTA,
A42 LhECK INTERRUPT ACK,
A 6 a q H "
AbLG " " L]
Ade  CHECK THAT DONF NQT SET VIA PUN COMP,
15 2USY 18 ZERN,
As8 CrmZC¥ THAT THE PUNCH CAN PUNCH 57
Cr4R (NORM, 75 CPS)Y IN LESS T=AN | SEC,
ATZ SC, #1Tk STOP MOTRR (S SEC wAIT)Y, '
AB¢  LCTP TC REPQORT ANY CHANGE IN THE STATUS
2Ty FAPER TAPF LCW/CK,
I% THE FIRST RUN IS THE STATHS ALwAYS
REICRTED:
11 TAPE LOW
21 TARPE 0K,
THE P305R:AM wILL CHECK THE READFR wITH AID OF
FOLLO®ING TEST LOCPS:

TRECK TR QUSY FLOP IS ZERD,
" " SONE " n .
ChECK 4 START PULSE TO DEV, 2
~CT SET RUSY FLCP, .
C<ECXK BUSY NCT SET VIA NIC PTR,
CHECX FOR MO INTERRUPTS, PTR INT DISABLE,
" ] # n " INT EPJABLE'
CHECK RUSY CLECAR IN LESS THAN (@@ MSEC,
IHICK START 8Us LINE,
£HEC% I/C RESLT CLEAR RURZY,
CHECX [D SELECT AND A CLEAR PULSE
CLEAR 42ysy,
CHECX DEVICE SELECTICN,
1t L

" L] L]

CHECKX I0=ST CLEAR NONE,
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CHECK
CrECX
"
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CHECXK
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CHECX
CrECK
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PAGE 8 CF 9

A CLEAR PULSE AND 4 RD SEL, CLEAR NDONE,
L] ST:RT " n i L] " 1"
2USY SET CAUSE DONE SETS,

D0ONE SET CAUSE A INTERRUPT,

INTERRUPT PRISABEL FLOPy

INT, DIS, FF CLEAR VIA IORST,

INT RIS FF ScT PQEVEMT I\TrRDLDT

n

1 1]

1/C RESEY ABILITY TC CLEAR RD INT REG FLCF,
INTERRUPT ACK,
" i

" "

P18 TO RD NGT REAC ONLY ZEROS,
JEV. SELECTINN,

FOR XEAD CHANNELS STUCK TO a/1,
DONE NGT SET IF RUSY ZERO,

THE EAD SPEED,

SURVEY,

THE REARESR
SMALL R7UT

ip/Pu
I Lo The
IN = :U\C
I3 =g TC
T T oZER
WiTk TrmeE M
INRISIT ERE
-211 ";I“'CN
TwE INCH
THAT ThE
IN TwE BPyN
TN FurMCuW Fr
FANFL NZT
6,2,2 PUNOH
THE RUNCH
FRODUTE A
£.2.3 CUNTE
THE PUNEH
FUNCHS ABT
SC CCUBLE
BE 7T35g=RVE
THE TAFE 94
&,2,4 <& &
THE Q=47 &
THE RFANES
ChES anT 2
CONZITIONS
6,2.5 FLCAT!
THESE PUNC
CHREC< 82T-
VARIJUS €2
CHANGE
TRKE ROLT
I/C

ST
INES,

ROUTIVE (SE

HOTw

LL ZE=GCS

~
~ e

ANT PUNCK DIAGNOSTIC CONSIST OF NUMERIOURS
EACH ROUTINE BEGINS WITH A& INITTALIZING
TR ARD ENCS WITH A ITERATION ROUTINE (LCCP),
' LCoP ROUTINES ISSUE A I/9 RESET (ICRSY

ING 0N I/c RESET »ILL PERMIT TeE LOGIC UNCER

ERVED, . _

\\4 ROUTIVES

ZAC/FUNECH HﬂUTIN[S ARF A RANOCM DELAY,
= SQUTINES IS IT CPTIONALLY, THIS DELAY
ZDLCE VARIAUS START/STOP CANRITIONS
AND THE PLINCH,

IN LOC (2254, IS IT PNSSISLE TO
CNECUSLY BIT PCSSITINNS,
DJ\C“

Pwmou
XL .{J

FR0v S+ITCKRES RCUTINE IS PROVIDED SUCH
CFERATCR

MaY SCOPE THE VARIOUS SIGNALS

~ AND PUNCH CONTRCLLER, IT I8 PCSSIBIL
IM SAITCHES FVEN IF THF TECHNICIAN

3 CONNECTED,

LTERNATE ROUTINES,

LTZRMATE ROUTINE IS PROVIDED TO
APE €0R THE READER DIAGNOSTIC.

REUTINES

JUNT RCUTINE IS THE PRIME TEST OF THE

ITY TO PUNCH DAT2, A COUNT PATTEAN IS USEC

NCHING AND FAILURE TO PUNCH MAY

THE READ COUNT IS PROVIDED TO CHECK
NCHED BY THE PUNCH COUNT RNUTINE,
TESNATE RQUTINE,

ESNATE RCUTINE 1S PROVINED TO CHECK
ARILITY TO READ CHARACTORS OF ALL
GARER VARICUS START/STOP

- l

5 Z2ERC PATTERN ROUTINES,

/REA™ ROUTINES AKE PRCVINDED TC
ThE PUNCw AND TxFE READER UNDER
JITICONS,

"F DEVICE CCDES,
I%ES CHaNGE THE DEVICE
INSTRUCTICNS TO PAPER TAPE

OPES IN THE
READER/PUNCH,
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7. MESSAGES FRCM THIS TEST

C\ CPERATZRS COMNTROL PAMNEL, IT IS POSSIBLE TO ANSHWER
GLESTICAS AT TTY OR NUK; NUMERIC KEYHBOARD ON QPERATORS
CCNTRCL PANEL, .
A2CUT THE NUMRERS:
@=5 DIGITS 1S A DECIMAL NUMBER
RANGE =32768 TO wi{ AND @ TO 32767
€ DIGITS 1S AM CCTAL NUMBER.
2wb DIGITS TS AN CCTAL MNUMBER WITH
LEADING ZERCES SUPPRESSFED, DON'T USE.
8 DIGITS IS A BINARY NUMBER,

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

MISERABLE TIMING, RUN RC 3672 INSTRUCTION TIMER TEST
(MISERASLE TIMING) TIMING WITH BYIG TOLERANCES, CPU
TYPE IS GUESSED,

RTC NCT RUNNING wITH CONSTANT
SPEEC,

RTC IS UN3TABLE,

SEE 3.5
S«ITC~ESs 120273
CPU TYPR: 220¢16
LsST LOC, 77777
BINARY | CACER 0K
REDR/PUNCH TEST IPENTIFIKATION
SET S®WITC~ES TO CONTROL, (3,2), STARTADDR 422 ?

N MO e WA NE WME WE NS N e VE NP N N B e T We N e NP A e e Re WE Be W wa we

ALL MESSAGES ARE WRITTEN CON TTY, LPT AND THE 16 CHAR C13

SET CPUND > AC2 HELP THE PRNOGRAM TO IDENTIFY CPU

’

NQO MESS AT DIS ABOUT Sw, POSITICN

) SHITCHES: edangn NG MESS AT DIS ABQUT Sh. POSITICAN
? glgide STARTACDR .
;
; SWITCHES: 172007 NO MESS AT NIS ABOUT Sw, POSITICN
i PRINT INHISIT SWITCH SET,
: ,
; DIAGNESTIS RCUTINES,
H
; 1, PASS OF 1@ RUNS WITH/WITHOUT ERRORS
) (1,0A35 {2 R) .
H
: 217522 037523 0098727 ERROR MESSAGE
y Ace ACH AC2
; FC 227464 12 %
'
) (FC 2727664 122 %) EXAMINE FOR AC'S AFTER KALT,
PUNCH DTIAGNOSTIC FUSTHER:S
TACE LCh ‘
Ta%E 0X SEE SECTION 5,2,
REAS ROUTINES,
G2ON= XXX BAD= XXX G000 IS THE EXPECTED NCTAL VALUE
BAD THE READ OCTAL VALUE.



2711

|

21 g
€2 H PAGE ZERQ FrR TAPE 2,32,4,5 :
c3 -

24 ©22e2d ,L0C 3

2s

C6 w2207 723163 2eMELNC J¥ESS AFTER RNCS LOAD AND STORE PC ON INT
27 20281 210226 INTRT $ADRR, OF INTER, ROQUTINE,

ge "age2 vyr4ed REBIN JSELFSTART ACSR FOR RDOS ETC,

@9 2¢n23 Terene 2 }7=UALT, 1=SELFSTART PROG AFTER REBIN

180 2dY2d n9rged 2 18ANDR FOR SELFSTART BROG AFTER REBIN

11 04225 fgngn2 2 ;FOR LOAD RPCS, USED RY POA, INTR, FITYP
12

13 ngng2d ,Lcc 2i

1y

1S °3r2z ngzg2 Idxz: 2 JAUTC INCREMEMT LOCATION

1o 29021 nzaged INxt: ¢ $AUTO INCREMENT LOCATION

17 2¢nra2 pangag I2X2; 2 $AUTO INCREMENT LOCATION

18 29re3 7@2¢n3 I1°X3; 2 JAUTC INCREMENT LOCATION




| 212 HMAIN

1 : ;
@2 vap24d LLC0C 48 JINNIRECT ADCRESSES

¢3 . sNOT IN ALTO INC,REC LGC,
@4 A¢e4n c2pul2 IVESST  XMESS

g5 noeedi nfepoed IC=axg £m1%

Po PYRH2 rFonT2d ITYRE: TYSE

07 ~gesld 281243 ICRLTY XCRLF

€8 02044 g1ty 151892 x2iss

09 0uRuR ~EL134 ITCcuTr xnCLT

12 CJ@ab 2Q1165 INICLY xDITL

11 0d2daY 221176 ITATTY  CISATTY

12 2¢E50 7o122) I=AATY  paaATT

13 QulSY 2212%4 ITaTny XYais

14 24052 230563 ITCCTY  xTlIT

1S 20053 @are7d ITDEL: XYZ=C

16 20054 QerSS3 ITZ2Cy  X12IC

17 29055 021222 ICBI~Nt  XDEIN

18 QoC56 72a56d IDCCTE  x2CC
19 29857 2e@%4e4 IDLECY  XDIEC
2¢ d¥ee2 p2oS5S4 ITZ7Cr  xTizc

2y QUl6y PR2427 IWAITH  XwaIT

22 7PUCL2 721244 IWACSFY  XaTnp

23 2¢C63 T22477 ITIS<: RTIVE

24 Qo264 £P25%3 ITrw3y METIM

25 24005 2227722 ITIRI:  XTIvs

26 24066 22653 IVuLTY  xMULT

27 7dze7 ngReses ITIvSy xTIvS

28 TAPTR 22260 IDIVDY Sl

c9 2¢eTy 2gugyt IZLEST  XSuES

2 pepr72 gy T3s ISEMSY xSavS

31 20RT3 ~21312 I7ESet XEIZN . .
32 26074 n2p2Rd HMEND: 2 :TOP OF MEMORY, LJADER PRCTECT
33 2J€75 CURE?2 DloINt 2 JINBPUT RUFFER FOR INPUT RCUTIMNES,
34

35 PERINTER 7238 =ANDeInG AND (PQWER) RESTARTY

36 y

37 722276 LLCT Ts

3g 4

39 eRTe 222172 Poarzy  gul @2C+RE  ;INSTRUCTION TO BE STOREQ IN CELL 2ERC
4d 277 224742 ITESL) SaI%a ;PRAGRAM RESTART 40DR,

Uy 20122 2¢uec PTaREY BLaIN JPOWER RESTART ACOR

42 2glct 363277 PRINTT RALT s IMPCRTANT TC KEEP THIS AND MNEXT IN
43 28122 £22e77 sTCRr . VP @IRESA  3121,1@2 RECALSE PRINTER TASLE SELFST#RT
Qa4

a5 gateld 28602352 15731 CETZ!

4 gvlds 25731 IGT2«: GETIx

47 pa1és 235426 IGTICr GETRC

4g police 225643 ICTSCy  GEZTS(C

49 ZvlcT 28616t IGTTxr  GEITX

52 22112 ¢ebule ISTE2 gEnyTF2

51 34111 2ged23 157213 ENTSY

52 20112 22632 IST22% gEry22

52 2¢113 pgewsd? ILCZMPs CYCLE

S 2¢lld 226617 I-ALTH ERRCR

55 0118 726723 ISTias  xSTaaA

56 79116 F26T34 ISTiM:  XSTAN N

57 20117 226744 ISTiws  X3ITAa

38 72123 226776 I3TaSt X3ITAS

59 Q2121 r26T61 ISTaFT  XST4P

52 80122 7g7226 ILCREF  XLCRE

91 28123 727ede 1Pi3%y  Xx=asS§




21
32
a3
34
35
36

3

2

l12

15

I 2713 ,vaIn

"Ree4d3
cEAhRUY
S IALY
P26243
febedy
Te6248

T86HESS
Pdeesy
Y A%
AT AY )
TN

"eb6E64
PL6LES
BLhRELS
TehLOT
A2HET
rg6eTd

mrhET2
P2HT3
23
(SR
125
125
127
2ot
~enliit
Tttt
~"2ELLS
226114
P3ELLS
FoBL16
Cabi1?
tl6123
rd612t
glol22
36123

CYESS=J3R
CC~AR=JRR
CTYPESJISR
CCRLF=J3R
2I1SP=Jsk
C23uT=JSR
ChICL=J3R
CPATT=JSk
CraaT=JsSx
CTRIAN=J3k
CTOCT=Jsk
CToEC=JSR
CTZac=Jsw
ChBIN=JSK
CNCCT=JsSK
CTCEC=JSR
CCZAC=JSR
CHNAIT=JSRK
MATOP=JSK
TIMSE=JSR
TIuMs=j3&
TI%R=J3R
MULTI=J3R
IVI&=JSR
DIvID=J8R
COURES=JSR
CSaMs=Js=
CRESwzJSR
CaTAI=dsk
CnTax=J3R
C3TNC=Js8K
CaTSC=Jsk
CoTTX=JS~R
SETRu=J3x
SETP1=JSA
SETP = 3%
Lago=asR
EMALT=])8kK
STATA=JSK
STATN=JSK
STATw=JSK
STATS=JSR
STaATR=aJ3R
CLCRE=JSR
CPA53=2J3R

8IMESS
STCHAR
3ITYPE
BICRLF
ar1cIsSe
2ICOUT
sICICL
aICATT
BTHAAT
sTT3IN
eITICT
aITNER
31TZ0¢C
2ID3IN
8ICOCT
sIDDEC
21020¢C
ATWALT
STRAQP
8ITISK
aTTIMS
8TTIRD
STMULT
23ICIvVs
3ICIVD
8TGUES
4TS AMS
2TRESW
3167371
21670k
31GTDC
#1GTSC
2IGTTY
37187pP2
ERSRER]
318TP?
ATLQOQF
STHALT
273TAA
2TSTAN
ATSTAR
3TSTAS
a18TaArP
3T ORF
¢lrass

SEACH DEFINITICN BELOW CCRRESPOADS
J¥ITH A CALL CF A ROUTINE,




Peata oars

94 . o
22 {¢124 Tor22d DELAY:T ¢
23 Q2212% {2re23 RCe: 2
Ja 23126 223022¢ HSPUNT @
35 2¢127 222222 HSREAD: 2
26 "¢L137 n22C29 TEKPAY 2
27 22131 paaery Cis 1
28 28132 722212 CPTR,t  FTIR,
29 291337722213 CRT2,1  PTP,
12 29134 22024 CUge 43
11 22135 7270222 XQRNEV: 2
12
13 ] DEFINMITICSAHS
1y
15 sTTI=102
ta JTT0=14
17 JRTC=14
13 sLPT=17
19 227232 FUN=32
22 "20233 FUB=R33
2 "3r234 NUK=34

Q 2 782235 DIS=3S
23 ra2217 XLPT=LPT
24 c2og1d XTTI=TTY
2 c2ezit XTTO=TTN
26 2372214 XRTC=RTC
27 . ~2n247 DEV=XLPT sNEFINE CEVICF TC TEST FOR STATUS

- 28 n2nZie PTR,.=12 sDEFAULT REACER CEVICE CCGRE.

29 c27¢13 PTP,=13 sOFFAULTY PUMCH DgVICE C0CE,
LA
3y 2136 227257 IPTESTE FUNTE
32 °¢137 027267 IRTEST: REQTE
33 2448 2273732 IPGuw: PSWIT
34 2¢oiuy 727227 IBUNCY  FCRCN
38 Q2w £g731e IREDCT  RCOOLA
36 CAtUT s T24 TALTFY FALT
37 7otdn 227333 OLALTRY RALT
38 0éiuS 027341 IPUNFY BFLTZ
39 2¥ias 007347 IRERF: RELTZ
13 PUL4Y 27355 IREST:  RESTR
11 2¢182 2¢2223 RTEST: ¢ sRETURN ADDRE FRCOM TESTLOQCPS
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S VI VAN O

~ U

P I BESPRESS B |

(&9
fod
&

[TVIE AV IR AV VI SOREE o S S Sl i S OV I ¥ S B S RV I QIR CVAR o

PN VYN AV S B N o IS VRE S Y 6 S W 2 IEPSRN VN AV IE oo B oS N & B4

AT

~ANG23
AR IY
r26137
r2atlild
?2alay
22n1d2
226143
peolud
P2ELUS
28hlus
286147

ATPTEST
3TRTEST
28TPSH

aTRIUNC
$IREDC
sTALTP
eaTALTR
aTPUNF
EIREDF
81REST

STANDARD RCUTINES ARE NQT MQRIFIED,
;IF MODIFICATICNS,

sPUNCH DIAGNGSTIC
sREADER DTAGNRSTIC
sPUNCH FRCM SuITCHES
§PUNMCH COUNTER

1READ COUNTER

s ALTERNATE PUNCH
sALTERNATE READ
;PUNCH FLOATING ZERC
$READ FLOATING ZERO
JRESTART,

SUESTINNS, LAST ANSWERS

LIST HERF:




2216 LMAIN
s TAPE 2 QUTPUT ROLUTINES AND (THERS,
pandl2 LLoC 412 $7C NCT MCYE UP,
sFCR THE U SF SEE EACH ROUTINE,

TEXT MESSAGE ON TTC AAND LPT

CHAR ON TTZ aND LPT, CALCULATE P=8IT
$TYRE TYRE CHAR OGN TTZ AND LPT

1CRLF TYPE CR AND A LF nN TTO anc o7

sCISF CI b“LSY A TZXT VYESSAGE ON DIS

oQuT CISSL3Y A CHAR CN DTS

yo2CcL CLEAR DTS E

PRISATT CISCLAY ATTENTICN: REFP AND wAIT 3 3E£0ONCS
IHAATT  WALT ATTENTION: BEE®

pTRIN TYPE I A3y NUMBES oN TTO AND LPT

1TCCT TYPE SCTAL NUMEBER ON TTO AND LPT

P TDEC TYPE CECIvAL NUVBER CN TTC 4NR LPT

1T22C TYPE ZCTAL NUMBER wITHOUT LEABING ZFEROES,
$OBIN CISPLAY BINARY AUMBFR QN DIS

10CCT CISPLAY CCTAL NULMBE® ON DIS

s DCFC CISSLAY DECIMAL NUMRER ON DIS

1222C  [DISFLEY OCTAL NUMRED WITHQOUT LEADING ZERCFES,.
TWALTY w817 SCME MILLISECONDS

JYATCP wWAIT SCR CFPERATELR ACTION

JTIMSK  TIMER FCR SKIP INSTOUCTION

FTIMRY TIMER FCR ROUTIAE

$TIMY3 TIME VESSURE ROLTINE

JMULTT  MULTIFLY

POIVIS CIVICE SIVGLE
J2IVIZ CIVIRDE nguelcs
JIUES CUTECT SUESTICONS
$1Sas START ARDI MERSAS
FRES« REAR SAITCHES, =E
134PT3  wGVE BRTNTER Ta3
PRAMEX EXTEANY TO gdK wCG“S MEM MNDF
PSAMAM O RESET TO Iz< wQRPS wEM MOTE

FMESS TYP®
JCHAR TYpE

= e L= he

n v m

QBT CHANGES

PREZIN INITISLIZE, RESTCRE SIN LOARER

$AN ADC O pN"'EQTABIE SHQULD HAVE THIS FomxaTy
} +LCC 2o

} RS S {

! .TX?E?

H <h><L> s TCTALLY 227 ROXES wITK

s 3<TYPE CF ACTICN><CWAR TO PRINT>
H <6><2>7?

1. LEND 121

' s TYPE COF ACTION! g=PRINT
} 6230 IND




a4

29

14

JLPT, TTC AND DTS ANON INTERRUPT PACKAGE

$IF THE CEVICE(S) ARE NOT PRESENT THE RAUTINES CCNM ITINUES,
$IF A DEVYICE IS CANNECTED (SET TO ONLINE) THE PROGRAM
PMUST BE RESTARTEN IN THE WANTED STAKTANDRESS.

JLRT AND TTC RQUTIANES:

$P>MES8< PRINTS ASCII MESSAGFS AS SPECIFIEN BY ASSEMRLER,

p>CHARC FIINTS ASCII CHARACTCR, ACZ=R,

PAC2=, MUST 28 7, CORRECTS THE PARITY, 11 SIMULATE TA3R,

I>TYPEC PRINTS AC7aR, MUST WAVE PRQPER PARITY, RETURN IS

70 CALL+1.RcPLACE THIS ROUTINE WITH INTERRUPT TYPE IF RESIREC,
>CRLF< FRINTS A CARRIAGE RETURM FOLLCWED BY A LINE FEED,

>TOCT« FRINTS ACY IN QCTAL, 6 DIGITS AND 6 PRINTPOSITIGANS,
$>»TDEC< PRINTR ACYt IN DECIMAL, LEADING 2'S SUPPRESSEC, WITH SIGM
JRAMGE =32748 T0 =1 AND +9 TC 432767, 6 PRINTPOS, UP TQ S DIGIIS
$>TS2CTs PRINTS AC1 IN OCTAL, LEADING 2'S SUPPRESSED, :
16 PRINTPCSITIONS AND UP TO 6 DIGITS, - s
1 THE RQUTINFS T2CT, T20C ANR TDEC ARE FOLLOWED RY A TAB

JBUT ONLY IF NOT ALLREATY AT A TARPOINT,

$>T8I%< PRINTS AC1 In BINARY, AC{=R & DIGITS ONLY, 8 PRINTPOS,

10Is RCUTINESY
;>D‘°°< PRINTS ACSII MESSAGFS AS SPECIFIED 3Y ASSEMRLER,

>DCLT< FRINTS ASSI? CHARACTCR, ACA=R, AC2=L MUST BE 2, RETURA
.To CALL+!, REPLACE THIS Pourwa AITH INTERRUPT TYPE IF DESIRED,
i>0ICL< CLEARS THE DRISPLAY, -
;2CI8ATT< ATTENTIAN DISPLAY, SEE ROUTINE
I>HAATT<  ATTENTICN HALT, Scg ROUTINE
$2D0CT< CTISPLAYS AC! IN OCTAL, 6 DIGITS AND 6 PRINTPCSITIONS.
$>DRECK CISPLAYS ACY IN DECTMAL LEARIAG 2'S SUPPRESSEN, WITH SIGN
JRANGE =32743 T7 =1 AND +2 TC +32787, 6 FRINTPOS, U2 TO S DIGITS.
$>DZCC<« CISPLAYS ACY IN OCTAL, LEADING 2'S SUPPRESSFD,
1 PRINTPCSTTIONS AND UP TG 6 DIGITS.
7203T< TISPLAYS AC1 IN BINARY, ACi=R 8 DIGITS ANLY, 8 PRINTPCS,

LDA 1,NUMBER AL NUMRER RQUTINES RESTORE 4ACY

(g}
k=
—
-
(o)

-
()

KCVS 1,1 sFOR THE CTHER 8 BRITS

L>a £,CHAR ;aLL CHARACTER ROUTINES RESTCRE ACO

TEXTLARBEL
CCATT
CCRLF
C»ESS
CASELTEXT
CrALT
HALT

NE N HE e NE B WR NE e W WE e e e Ne WS P R e e e We we we e
(@}
—4
-
e}
m




| 2218 LHAIN

21 - .
€2 CJ412 254453 XMESS: STa 3,RPOLT 3PRINT A4 TEXT MESSAGE N
@3 fedl3 1712232 MOV 3,2 JSPEC RETURN IF PRINT SW
34 QU4La piagae 182 RACUT ;
g5 2du15 084556 JSR PYIANI ‘
¢ AQ4le 722444 JHP 23PCUT  sNO PRINT
27 adal7 234443 LA 3,RPOUT 3ACT POINTS TO “MESSAGEPOINTER+!
28 Nedad 231777 LTA 2,=1,3 3ACP PCINTS TC MESSAGE
29 Qo421 ~24443 LoA 1,05M48 34 8 RIT ¥ASK
12 994e2 721223 MESSA: LTA e,2¢2 1AC22DATA WORD
11 28123 125112 MCyL= 1r1:82C )
12 @¢s2n 123731 ANDS 1,278%P
13 2ed2s 123421 AND 1,2¢SKP 3AC2=DATA CHARACTOR RIGHT
14 gen2e 151429 g 2,2 1INC TG NEXT WORD
18 2¢d27 124203 cem 141 $FLIP MASK
16 2¢432 vgaqod JER MESCH JPRINT
17 28431 r2n77¢ Jup MESSA 1ANCTHER
18 02432 2duuas J8R 32CUT s TERMINATE MESS
19 Q2433 4d2427 JYP 83PCUT  EXIT
22
21 D434 121915 MESCHy  pCVa 3,2,5NR ;TEST LAST CHAR

' 22 22435 rat4pt Jv 1.3 TRETURN +2 IF NULL
23 Ad436 242422 Jve 67CHaR  3TYPE CHAR
24
28 2437 oSudi2 8Z0UTr  STA 3,R837207 )
24 244D 234263 TIr3SK JWAIT IF_LPT/TTN BUSY
27 3441 221753 XLPTT: 1207, gMAX t SEC LPTY

T 28 2ddi2 263517 SxP=Z XLFT :

29 29443 244776 ST 1o XLPTT $REMOVE 4AITING, LPT NOT CONNECTED
30 A0 236263 TI~sK
31 COULS #20YS54 XTTaTe 2z, TMAX 320 MSEC TTQ
32 ZQ4dn 63511 Sxp3az xTTQ
33 28047 24u776 ST4 1 XTTOT 3REMOGVE WAITING, TTO NOT CONNECTEND
3429452 03247 JvP 80T
35

34 22151 220203 RRZATY [
37 20482 "2e22d RINKIY @
3R 239AS3 0Yp2ed SACIGT 2
39 2a454 nZAgRd RXDECT ¢
42 Qo455 pegpgdd CHINmY 47
41 ¢2456 790672 ZCHARY  YChAR
4 2647 dytag ZDOUTY  YDCLT
43 244073 020712 2TAR3:  YTa33
44 700661 0P2377 CHmMAST 377
. 45 29462 0202923 RPQOYUTY @
4 20463 n2rgad PRECK: 2

47

48 39404 0SUTT76 XDLDECT STa 3,RPOUT ;0ISPLAY DECIMAL NUMBER
49 24465 020415 J&R YO3EC

52 34460 20502 JrP NXCIS 1DISPLAY NEXT DIGIT

Sy 26167 rerdlt JYP EYCIS sEXIT

52 .

S3 2U4TR 254772 XTDEC: STA I,RPCUT ;TYPE DFCIMAL NIUMBER

54 Po4Ty 7Ru4yd JSR YPCEC

55 @472 z2zade? JvP TYPNX 1TYPE NEXT DIGIT

S6 04T 222424 JYF EXTYP JEXTT

57

58 FOA4T4 0SUT63 TYPNXT S8Ta 3,RXDEC

59 Noals nRasTs JSR YOWAR sTYPE DIGIT

62 2YdTe 202756 Jrp 83XDEC  NEXT DIGIT, SIGPR 0OR DECPR
61 '

62 29477 2¢6761 EXTYR! J
63 24520 24753 EXDIST L
64 29¥5hJd1 2761 v

] 877283 ;YPREC/ZQCT/PaCT FINISK RETURN, TYPE TAB
A 1,5ADIG 3DISPLAY FINISHED, RESTORFE FARAM
P 8IFCUT  EXTT
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[SaNV]

Cute
&
Ny = 03

[

JUO gyt

TALACY T D rFI LI TALI MY r )

“J

O T [

PSRN G & £
~ G L) s

[OFRRIVEE S S |
Ca (o Ca
ULl anu
-

S €
[S2]

[VIC LIV |
[N (VIR )

[SVEREF IR IR |

[«
[C 2RV VL

24554
24555
245546
23557

24567
¢SS0
NJB62
24563

74564
24565
feSoh
34567

ra572
34574
20572

-

“ATN

144751
nSLT6D
232756
224466
nagis4d
227436
a4nu37
2271552
24oyze
122620
126415
2234024
137415
233434
1244239
nanygzs
240422
222537
03?516
284 6e

r54415
234422
231445
172414
T22411
m3u527
116415
12408
fandyy
127435
neeT23
A27426
na24nt

NE0229
TRNENY
"YnYS 3
7372255
237229

254712
n13439
HerT22

24n724

AS4T26
2od424
£anUYR
ceet2l

asa7ae
2ou422
290712
fuaTiy

254676
224414
2dnue2
~aali1y

54664
26466
72662

YPDECH

PREC2:

PDEC3:

SIGN:

STIGNRY
C=S1Gs
CHPLU:
CHH4ING
C«FLG:

xTzoc:

XnDZnls

XTeCTs

XDOCTs

NXDTIS

1,54016
3, BNECRK
2,RPQUT
PINH]
AREQUT
2,CHPLU
2,CHFLG
3,CHSC 4
2,CHSIG
2¢0C
2,1,88R
PREC?
2,1,8%R
PNDEC3
i1
2,CHMIN
2,CH4SIG
2,CHSP
2,CECTB
PIEC!

3ySIGAR
3,CHFLG
2,CHPLU
3,2,S2ZR
23TGNR
3,CHse
2,359NR
§SIGNR
24CHFLG
2,CHSIG
SPLECR
2,CHFLG
$3I6GNS

3,RPOLT
YZCCT
TYRNX
EXTYP

3,RPOUT
YZCCT
NXD TS
EXCIS

3,RPOUT
YRCCT
TYPNX
EXTYP

3,8P0UT
YoCCT
NXCIS
EXCIS

3,RXDEC
AZCNuT
SRXDEL

i
|

3SAVE PARAM FCR REPEAY
$SPEC RETURN IF PRINT 84

sNQ PRINT

$SETUP PLUS

:SIGN FLAG

sCR PLUS: CHPLU
:PRINT SPACE CR PLUS
pACne=12p09¢2 :
sTEST FOR =32768R

s TEST FOR NEGATIVE
;POS
sNEG
s 3ETUP MINUS i

;SUPPRESS LEARING ZERNES
JPRINT 4C{ IN DECIMAL

$TEST PRINT SIGM
sIF NO SIGN, RETURN

TERT FIRST CIGIT

s IF LEADING SPACE, RETURN
$STARFE ASCIT AND DESTROQY
sPRIANT SICGN FLAG

sOUTPUT SIGN

sRESTORE ASCII NIGIT
;PRINT FIRST DIGIT

~e

s TYPE ZERO OCTAL NyMBER

$TYPE NEXT DIGIT ‘
JEXTT

1NIspLAY ZERGC CCYAL NUMRER

JDISPLAY NEXT DIGIT
$EXTT

sTYPE OCTAL NUMPRER

s TYPE NEXT DIGIT
1EXTT

sDISPLAY CCTAL NUMBER
sDISFLAY NEXT DIGIT
JEXTYT

¢DISPLAY DIGIT
INEXT DIGIT




(3]
-

22
33
34
as
26
07
a8
29
-1a
11
12
13
14
15
16
17
18
19
22
24
22
23
24
25
26

2
[

28
29
30
31
32
33
37
35
36
37
38
39
42
4y
12

34573
29574
24¥s575
2US576
04577
2Wbe?

]
O

§
2

[Ny X

6
&

i3

1

3d96¢3
23604
R4625
23646
24647
avel
02611
Juel1?
04613
36t
gdets
2u616
29617
wwean
ndeet
Dde22
09623
sl el
Adb6eH
na6ehH
29627
23637
263
20632
46633
Jd634
Neels
24036
29637
7yt
Dubay

A0642

206473
agend
29645
ddo4ds
239647
23652

26651
284652
ae653
Y652
22655
2¢ 656
Jd657
29607

23646
2d662
23663

PAIN

2546857
Agun3
BREYEY.Y
1574n8
710653
2J2652

fa%de)
12122

n23565
AdU6u7
"54656
230654
n2aTe4
rL26%52

PINNIS
SETAC:

NINMI:

YZoCT:

YPQCT:

N3044dy -

ngn73s
r49556
NS243y
207382¢
n1a777
151228
2890423
"34559
1¢2429
146512
ran4es
146423
~3454d2
1314723
42773
151235
N34536
Su836
163279
PU4eT
NgEL2S
“wgnlsa
2in62l
2d2eee

N37426
233812
223429
021759
naetag
rangie
23222314
222279

240012

233435

120208

210209
ng1eny
739129
223019
rynzet

722329

AERJ2Y
2¢n243
geldead

PDECY:

DECOCT:

DECQT:

DECP

OCCEX?:

DECTE:
80X 12

30X 8

0CTAB;:

CRRET:
CwsPy
CHSPA:

STA
JrP
LeA
AND
182
JrP

LCA
Meyv

LA
STa
STA
LCA
JSR
J¥P
LA
STA
STaA
STA
'4
152
MoV
JMP
LcA
suB
suBL
JMP
sus
LCA
INC
JMP©
VOVZ
LA
STA
ATD
J3R
JSR
JHpP
182
JMP

LCA

2
a
¥

@
22
2

B

1D o hh s pn

NS R >
[ESIRS R

N o s va 2 s pa [
F BRI IR I N |

e
24y
cuv

I,RINKT JAFTER ACTIVATING SETPX I
NINNT 1THIS IS CHANGED TO CRESW
3,C=INM 3SAH 12 FOR NG PRINTING
2,3s8MNR JRETURN®L IF INHIRBRITY
RIAN] JRETURN+2 IF PRINTING
ARINHT  EXIT .

2,C%82  1Zts0 GCTAL RCOUTINE
2,2,5%xP :

2,CY4A%2 ;CCTAL ROUTINE

1,84016 33AVE PARAM FCR REPEAT

3,FRECR

2,RPCLUY 3 SPEC RETURN IF PRINT SW

PINST

aRFCUT A0 PRINT

2,CCTAB JPRINT ACY IN OCTAL

2,C~FLG 3NOnSIGN FLAG

2,2Z3UPP 320TH ENTRYS PRINT NUMBER

2ret1 $THEN TAB TO NEXT POSITIO
14 L0A 2,TABLE INSTRUCTIO

o 1

212rSNRO3IF TABLE ENTRY=2 THEN

CECEX $EXTT wITH TAB SPECTAL IF

3,23UPP ;Z2ER0S SUPPRESS STUF

Z,2

8 2,1,82¢C

DECA

2,1 JFCRM THE DIGIT

3,LA%2 D0 NOT SUPPRESS

2,0 1FOLLOWING ZERGES

DECCT

K3  2,2,S\R 3IF LAST PIGIT THEN

3,C04A%2 s4C3=ZERO, NCT SUPPR CHAR

3,2SUBP 1aCC=NIGIT

3,2 TVYAKE ASCII

STGN $TEST STGN

aPCECRE  CUTRUT DIGIT

DECCCT $GET NEXT DIGIT

N TESTLONP
(READS 2 ROU)

N
N

TYPE ROU,

PIECR JRETURN ADDR FCR JSR Y=ROUTINE

&R0ECR 3EXYT WITH TAR TF TYPING

2re*l+,=DECACY

22

Cy.ti+,=DECACT

<

[SS3 %)

sLEACING ZERC SUPPRESS CH
;4 SPACE FOR + IN PDEC

ROUTINE

AR + TAB SIMU




| 2
a1
32
23
04
es
26
27
ag

221

a

Y
665
Jdbos

|

(@)
v B0 &6 oo

o
fon
-~

672
671

B B b )

13

Be 04

1
11
12
13
14

1s 2

16
17
18
19
22
21

22
23 2.

24
25

27 .

28
29

]
3

31
32
33
34
35
36
37
38
39
ap
41
42
43
449
4s
Ny
47
" 48
49
52
51
52
53
54
55

57
58
59
6
62
63
64
65

24735
2¢736
40737
28743
23744
aa742
24743
raT44
23T a5
24744
24747
24752
209751
Pa752
23753
YeT854
3d758
adT84
248757

dHATIN

Tarsay
fSu77yd
1712,

224724
222771
242402

- nSu7s7

121322
~ans5a2
176302
117¢23
163424
020775
176668
220472
{63322
234463
116435
AP LS R
294423
227463
222752

"2aTuy
RLl i

242554
n54556
171409
Ak FIN R ]
2¢ 2583
7224723

58851
40548
21344t
aMaUSy4
nSa54y4
L6448
222543
ago4a43y
761217
2021147
neas3y
24532
186419
aendgd
"R2L526
136414
"PnUYdd
AV IRES|
021237
n20523
AR RA DY
ne2tyt

XCHARY

YCHAR:
GCHARS

CHaAR2:

CHARY:

CHRARYY

xTYPE:

YTYPE:

dTyPes

TYPED!

TypPE2!

TYPEZ

TYPEU!

STA
STA
MOV
JSR
Jup
Jvp

STA
MCVZS
ST
Acc
ARD
AND
Jup
suaes
LoA
ADDS
LTA
st3
Jup
JSR
LCa

T Tincry 4 -4

... T Ww
U0V X3 ol 3

» N
- -4
» >

—
w
~N

STA
STA
J3R
LA
JvP
cca
NICS
LCaA
LA
Siids
J¥P
LCA
SLBa
Jvr
C~AlT
SECv
LCA
Cca
NICS

G,SACHA

3,CHRET
3,2
PINNT
eChRET
GCHAR

3,CHRET
gs2
2,CHSAY
3,3

2,3
3:.2¢SZR
CHARZ
3,3
p,CHSAY
3,2
3,CHTAB
@,3,SAR
CHARY
YTYRE
GrSACHA
8CHRET

3,CHRET
2,CH0RZ
3,CHARY
2,3,5ZR
CHARY
C,SACHA
ACHRET
2,C4SP
YTYPE
CHaz3

2,REGe
3,8EG3
3rz
PYNNMT
SREG3
GTYPE

3,REGT
Z2srREGR
CHCRZ
1,REGY
2rREG?
8TBZOT
2,REG?2
XFCRM
gy XLPT
XLFT
2,REG2
1,CHLF
2, 1,8NR
TYPEZ
{,CHCR
2,1,S2R
TYFE4

B,REGP
2exXTTO
XTT0

t3AVE PARAM FCR REPEAT
1SPEC RETURN TIF PRINT 8w

INO TYPE
IPRINT ACC RIGHT

:COMPUTE THE PARITY
;FO% EVEN

sCOYBIND PARITY WITH CHAR

118 THIS 4 TAR

sYES

1NO PRINT I
3RESTCRE PARAM
JEXIT

INUMBER ROUTINE TAB RETURN
$SIVULATE A T8
tVIA | TO 8 SPACES

JRESTORE PARAM
sEXTT AFTER TAB

;SAVE PARAM FCR REPEAT
$SAVE RETURN
3SPFC RETURN IF PRIMT S

IND TYRE

3 SAVE RETURN

1SAVE PARAM FCR TYPING

;TN HCRIZIGNAL POSITIONM

3SAVE AC1 AND AC2 FNR NUMAER AND
s*ESS ROUTINES

}SEND CMAR
1START LPT

sLF 7
1YES, LF

ICR 2

1 NO CR

3I1F CR, LF WAIT FCR
JDATAPQINT 28 MSEC
1RESTNRE AC?

1 SEMC CHAR

1START 778

4,4.4_._..,..\-%.




J1

32
33
24
as
25
27
22

¢9.

te
1
12

14
1S
te
17
13
19
22
21
22
23
24

VO A na Ga R

en22

207082

01249
212¢
21222
111&3

-y

(AR S B 8 s

1o

Pa pa g

r—m
T -

eI
Py

[ G IV S |
ra pa e s

[ IRV

Bt
~N Ul

21243
21044
71845
21046
21047

21052

21051
21us2
21793

SMATN

152428
224516
146415
350412
T32518
224514

222515

I'D

a
n
.

eI

S BN |
&&C.

1
68

[
slm-»

17777J

2P0ERD
23mr222
230228
paa2ey
220437

232561
143432
Aa3ns556
11322
n25223
£32554
_1+33429
720554
1237232
P2addl
133223
243329

SLdsy

3y

244447
254447
330447
726535
PA2U4S

TYSESY

230741 -

125322
222738
125122
141408
f22438
151404
penT73
224432
222433

nSa432
171¢23
n26917
Ag2a27
220427
coueee
par42e
¢d623
nR2422

XZRLF1

123

LI rrw;oumir o
€ UVIND LT NP AT
0> oW »

) -

Y-
o

K~ QLo 80 O

~N
O
o7
—

2,2
{,CHLF
2,1,85R
2,CH0RZ
2:+REG?
1,REGY
8REG3

T
w
x

-
P
B

£
w
x

B e D e Y= QU
(@]
-
z

R T S

- MEQTMNDON TSI
= y
[0\ V]
X

o

3,CRBIR
YBEIN
YCRAR
PRINN

3,C381IR%
YPEIN
YoCuUY
P3INN

1,S481IN
3,FRINR
2,CR31IR
3TINMT
sCRIIR
2 ANL?
1,1
2rCHARR
ts1452C
2,2
@2BINR
2:21SIR
PIINC
1,SABIN
8CRBIR

3,CRBIR
3.2
6TINHTY
8CRAIN
2,C~CR
YORAR
2, CRLF
YCRAR
eCR3I?

1IF LF
JCLEAR H(QRZ PCS

$ACa = REGQ FCR REPEAT
JEXTIT

sTRANSFCRM CrRAR TO
sPRINTES ALPRABET

JACPE=CHARSTAELE

$AC21=CLASS
1ACAs=CHAR

$AC2:1=ACTN$14CLASS
G0 TN ACTICN

sTYFE DIGIT
JNEYT DIGIT

SDISPLAY DIGIT
SNEXT BIGIT

JSAVE PARAM FCR REPEAT
$SPEC RETURN TF PRINT Su

1NQ PRINT
38 TIMES

$ACP1="CHARLY
s CUTPUT DIGIT

tRESTORE PARAY
1SAVE RETURN

JSPFC RETURN TF PRINT oW

;N0 TYPE

1PRINT CR,LF
$EXTT
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2
P!
4
v
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v
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<
1
-4
{

1
2
3
4
S
e}
7
3
9
i

- m g o pee
BN I« JNV) RN VA A V]

(VR VIR VIR VIRV VIR VIR VRS SVIN AVIR RVIS VIR cVIN SVIR (VI XVIR JV I VIS
NO W SN U e 12 DD O U S WY e cs O (D

32

27

[ S o*)
Ld Ny = 1) ~3 O

E VU gt}

(&9
-

b hs
[0)

h BN IR g N |
S T S T i T S
ce bm ra ba bm e b O TGS
~ o

PUNE % SR8 T B o O B oN Sk gie )
Lk e I e

S SR U B SI PNI AV TS S )

IS ]

ORI AV 2O B AU IR

HE VA AV ]

L e Sl
A s e P s ps pem pen pm
eV}
(02 I

ot B W ines RGN B B PV RGN

[V
RYRNNN

L) G
— - e
[
N L N
N PJ e

=

NP
oo 6

=

[ S IR SR SV £ BN W A V)

[SFRE SRR SR o

[\
b - n b b bk s s s e e

[ S8 SV SVRN GV £

OO ~NO O OO O~
U N N e T

WD T3 DS D B

(&5

054771
171223
707
r25455
TA2T45
234764

peeTTy
ne6263
n3025e
263535
244775
232745
121215
721431

220427

ACTN

ILL:

ACT?2:
ACTé:

SAZIN:
P3INK:
CRBIR?
CHCR}
CHLF}
REGD:
REG1
REG2:
REG33

XNI3P:

D1SPL:

FOIST?

DDICH

R R

ol
ACT?
ILL
ItL
ILL
LL
ILL
ACTA
Lt
JLL

Ly

rALT
J\x?
JUP
Jvp

w

Ny

TYPEY
TYPE2

3,CREIR
22
CRBIR
ETINKT
8CRAIR
3,0781R
2,=1,3
{,C48¥
2,242
1r1¢32€C
1,2,8xP
{,2,54F
£,¢

)
DRNICH
£vs?t

sACTION ENTRY TABLE
sNORMAL ACTICA

18LIND

s ILLEGAL

sNISPLAY MESSAGE
1SPEC RETURN IF PRINT SH

1NC PRINT
$AC3I=POINTS TC MESSAGEPOINTER+Y
;JAC2 PQOINTS TC “MESSAGE

1ACP=0ATAWORD

sACPTCHAR, RIGKT
1INC TQ NEXT wCRD
1FLIP MASK

GO DISPLAY

1 ANPTHER

sTEEMINATE DISP ‘
sMAY dg MSEC

fREMOVE AAITIANG, 3IS NOT CONNECTED

s RE TURN

$TEST LAST CKAR
PRETURN +2 IF NULL
IDISPLAY




| @224 ,uaIN

a1
92 21134 242744 XDCUT: STA C,REGY 3SAVE PARAM FCR REPEAT
33 1135 254746 STA 3,REGI 38AVE RETURN
a1 21136 171223 MOV 3,2 1SPEC RETURN IF PRINT SW
35 Q1137 226425 JeR ETINNT
26 211472 022743 J¥P 8REG3 $ANO DISPLAY
27 31141 222423 Jme GRCUT
38
29 21142 754741 YDQUTY STA 3,REG2  3SAvE RETURN
12 21143 24n735 STA 2¢REGR  3SAVE PARAM FGR DISPLAYING
11 21144 Na4T3IS QooUTs  STA 1,866 $SAVE AC! -ANp Ac2 FOR NUMBER AND
12 21145 254738 STA 2,REG2 pMESS ROUTINES
13 21146 220db3 TIMSK JWATT IF DIS RUSY
14 21147 242252 S0IST: 4?7, © pMAY 4@ MSEC
15 21152 263538 34«P2Z pis .
16 21151 244776 STA 1,82I8T ;REMOVE WAITING, DIS NOT CONNECTES
17 21152 222726 LCA ByREG?
13 21153 261235 - SCA 2,p1Is8 JSEMND CHAR
19 21154 263135 NIOS CIS 3START DIS
22 21155 224724 LEA 1,REGY ,
2y 21156 n33724 LCa 2,5562 3ACe = REGQ FCR REPEAT
22 21157 232724 JMP 83EGI 1EXIT
23
24 21162 222222 PTAR: TA3LE
25 21161 222177 RMS«3 177
26 21132 232377 Cus«: 377
27 21133 277439 LMSK: 2774¢2
28 21158 222573 TINHIY  PINKI
29 :
2 31165 7SuT710 XDICL: STA 3,CRBTR ;SAVE RETURN
31 01166 1718008 MCv 3.2 ;SPEC RETURN IF PRINT SW o
32- 21167 86775 J3R STINHT
33 g1170 232725 JvP 8CRRIR 3NO DISPLAY
34 21171 7ang22 Jve GIICL
33 '
365 21172 754723 Y2ICL: STA 3,CRBIR
37 21173 7227724 A0ICL: L©oaA 2sCHLF
33 ALLTA 4746 JSR YncuT ;OISPLAY cLFPAR
39 21175 242723 Jup SCREIS . JRETURN
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(VR VER VIRV
AN TU = 0D
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(V2]
[eR V)]

[VaR V1
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39

44
42

i
[V

{44

ot oS
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(R VINRV) e
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-
3

w
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55
56
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[P IS ROV RN VRN SVREUN BNV S

[EVIRER B S I VRN O I VWU
[

XIS BN SV VI3 )

N ow L e

— A pes s pm

[RVENES RV RV VR VI O R |
[ T S T SO O S
| ACRE VN sUIR SURFRVER SU RN A VEE 2]

[P
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[ASRYAVIN WY SURF RV I SV I AR A ¥ |
DU 4= e b v e b e

b— oy pem

YU ord

i iv

o O2 O O
€~ G Ut &

—

nofu e rufu

[

[V VR IR VA VS IR VSR YR AV N oV

AP B AR VB e O A

[NV I

P VN S N s

(9]

"5ubT6h
171232
Po6764
A22673
ARLLQY
Ad6¢T73
224436
132415
DALY
QI6EHY
31236

226273
nRuu27

750647
2041y
ne{e32
nYoehY
124y
fead2d
cut1e3e
2uzedg

237212
235673
ta0E24
neAl62
ANN21a
722222
cdnged
nEUR2d

DISATT:

DISSwHs

HAATT S

YHALAT S
QHAAT !

SECT:
SECH21
SECHM51

SECS2:
SECS4:
SECIK Y

$RC 348¢, ATTENTION DISPLAY QUTPUT
1EY HMEANS CF ACCUSTTC ALARM FNR 52 MS
JANC walT FOR 3 SECONDS TC ALLOW

1THE CPERATOR TC READ THE MESSAGE,

’

JCALL CRATT

4

sRC 3527, ATTENTICN HALT BY MFANS OF
JACSUSTIC ALARM FCR 572 MS BEFCRE HaLT,

H

sCALL CHAAT

’

STA 3,FRINR

FCVY 3,2 $SPFC RETURN IF PRINT S«

JER  8TINHI

JMP 8PBINR 3NO PRINT N

JSR YUHAAT

CRESHW sREADS 2 RQUTINE

Le 1pSECSY 3S4y13 WAITING OIS

AND = 142s,8NR

JMP DISSW ’
CwalT - ~
SECZ2

CRESA tREADS 2 ROUTINE

LA 1sSECS2 o

AND3 1,2,52R v

RALT JHALT IF SWITCH 14

SUSZL 1r1 1ACt1I=Y

AND = 1,2+82ZR

JSF YRICL  :CLEAR OIS TF SWITCH 15

JP GREINR

5TA 3,CRBIR

MOV 3,2 1SPFC RETURN TF PRINT 8w

JSK 8TINHT

Jue SCRABIR s NOQ O "PRINTM

JvP GHAAT

STA 3,CRBIR

LCA A,5ECuUK

CCA 2, FUN

CwalT

SECS .
sz 2,2

CeCa 2, FUN :

Jvp 8CRIIR

LRDX 12 jCHANGING SECT AFFECTS CRESW AND POWCA,
32232 JCHANGE TO {geg(g) FOR 1(n) SEC WAITING.
22 22@ MSEC FOR TYPE ROUTIME DATAPCQINT DELAY
5¢

JRDX 8

2

]

agga
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S8 G VAN

Y Xt ARV I S V2 R VT
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WHtus= "2 D30

[ VRRES IR B V) Qe

o fue~ 'y O

Wity s= 20 O~ 0 W

JPROCEDURE “ATT QPERATQR
JTURNS ON THE FUNCTION INDICATCR FROM ARG,
$WAITS FCR THE NPERATCR TO PRESS RUTTAN FROM ARG,
POR TN PRESS XEY AT TTY
$AND TURNS f°FF THE FUNCTION INDICATOR FR0OM ARS,
JAND WRITES P06 NAME AT NIS (SEE LABELY PR2G),
sOR TYPE % AT T7TY
- - PUNCHRANGED ACe
sDESTROYED : ACY,AC2,AC3,CARRY
sCALLY  waTCP )
; ARG
21245 225429 XWATOP:  LGA 1,2,3 s FUNCTION MASK FROM ARGUYENT
21245 175422 INC 3,3 y FOR INDICATCRS anNT 3YTTLNS
21246 7544637 STA 3,4TORE 3 SAVE RETURN
3247 2334949 LCA 3, AHIGH
31252 2anmaay STA 2, waCSAY
3125) 22¢.38 LCA oWl OWL
21252 "p5232 CCA 1,FUN y TURN ON INDICATCR ARG
21253 233610 ATNOKS  SKPON XTT1
11252 32341t JVP 4TFUB
1123 2734432 CIa 2+ XTTI
11258 153322 MOV S 22 3} RFMOVE P=RIT RY
1237 151122 ¥OoVZL 2,2 3 MULTIPLYING AT17R.S12 REC,
14200 25240 NTQC XTT1
J31281 172213 ADCZ= 3,2¢SNC 3 IS KEY BETREEN CR
Y1262 142232 AnC2m 2,2,32C ; EQUAL TC LIVITS 7
Y4203 022422 JMP WTFUB s Nn
V1260u QMU0 JMP ATOK s YES
Y1265 772433 ATFUGEY CIA 2+FUB + SENSE BUTTCN ARG
2120 147945 ANDH 2r1¢SNR 3 IS ARG PRESSEN?
11227 227744 Jup ATAOK : ND w SENSE AGAIN
Y1272 152372 ATOK: s1:8 2s2
1127 2T y232 ToA 2,FUN ; YES = TURN CFF INNICATCR ARG
11272 772433 cTA 2.,FuUs 3 WAIT TILL T-E CPERATSR
VIZ2TI o aTEtd ANDe 2,1¢82R 3 GETS WIS TISTY FINGER
1027 12778 JVMP Y s+ OFF TSE BUTTCN
TL27% n27El LoA BewCHAY
212745 PleTAY CCHAR
VU277 "2628s coiIct
B132Y ndp2da cnIsP
132 027248 P0G 3 "ACTUAL PRCEGRAM Naws®
31322 2260839 CrRAAT
ALILI n22428 Lna B, wACSAY
34300 222421 JHP exTORE 3 RETURN
14325 2oy WTOREY 2 -
Y43oh A2 &LONLY 11x122Q 3 LOW LIMIT CwaR % 219
S1327 242202 aMInHY  42=x127g 1 HIGH LIMIT cHAR = 219
QLD 222244 WCHuU4r 4y
FL3LY 22200 WACSAVE 2
tINSERT ACTUAL PRAOGRAM NAVE AFTER A LABEL nPROG:"
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.o
la

P

O NI (d DO UL W (4 80~ U B R e

FOTDTUTITI R PO T+ b8 14 1m sm s pe bt bm b €5 Cut Lo € T T

~ %

o

[V (Y S VY O SV T

P SIS NV 7. V2 RV I VR IR V2 S VU VX VY B VY I SV o9
ReIA VRN oS

(VAR VU I g

44

51

AVLIR0; V4RV, B Oa B s
hPRENe Be (IR I ¢ V2 B S V

™2

227

11312
1313
M3t4
131s
Y31k
W37
11322
1L32y
11322
21323
21324
21325
M326
MnI27
21332
2133
20332
T1333
L33«
11338
"13345
11337
3an
YE3at
L3R
TL343
1.y
11345
Yl3an
11347
Y1380
1135
11352
11383
W3Sy
11355
REREY-]
tLxs7
‘1362
T30}
21362
2103
21362
Y1360
11364
M3o7
DBy AS
M3
M137¢2
373
1!37”
21375
1374
21377

P
.
P

2d4Sy
2dyds
752451
154445
2214452
aAT477
132415
23743
252444
226261
"A123e0
f2aaay
ATx477
132414
~dpTT72
257435
2206430
fddd3n
23243%
752433
22bedl
D2JhREHD
"a1822
n_244285
26252
PUAG2d
N37425
152423
BRIl
2324214
156645
'\‘314:'55
n2adyy
r2ud1
?3ady2
222425

rM1a47
22424
Npaaay
232404

PR B B
[V SR A R AN
oEe IR ]

Y

8177

222750

JROUTINE READ SWITCHES,

1SWITCRES ASE REAN TO AC2. ACP AND AC{ ARE SAVED,
JTHERE WILL BE A PAUSFE FOR 3 SEC TO SEE IF MORE S4ITCHES
JARE CHANGEEL, LAST Sw REG CANTENT IN LSTSH,
;SWITCH SETTINGS ARE REFORTED AT TTY/LPT,
1CALL CRESH .

H RETURM
XRESW:  STA 2,S3WRA ;SAVE AC'S
STA 1,35nW%1¢ ~ :
3TA 2:,33wWR2 $FOR PRINT INKIRIT RETURN
STA 3,RRESH $SAVE RETURN
LCA 1,LSTSw jLAST Sw RES
READRS 2 INEW SW REG
3LBx 1,2,5NR JCHANGED ?
JupP NRESH 1NQ, RETURN
ARESW: 374 2:LSTSW 3YES, SEE IF MORE CHANGE
CwAIT JAFTER 3 SECCNDS
SEC3 .
CA 1,LSTSK
READRS 2
Suge 1,27,52ZR 3$CHANGED ?
Jvp ARESH 1 YES, @AIT MORE CHANGING
STA 2yLSTSH 3NQ, CHANGE FINTSHED
LoA 1,2XSTAC
STA 1¢,SSTAC ;SAVE PRINT IANHIBIT SITU
LoA 2yKSTAC 3GET PRINT TINWI INITIAL FOR PRINT
STA 2,08XSTAC 3Sw REG WITKHCUT FURTHER CALL CRESH4
CCRLF
C“ESS
MEWRG JSWITCRES T XXXXXX
Loa 1,LSTSw
cr10eT
J3R 8WB2Q0T  3WAIT LPT,TTC
LA 2,5574AC
5T4A 2,2XSTAC tRESTCRE PRINT INHIBIT SITU
LCA 3,REESW 3IF RRESA IS ALMOST ENUAL
LrA 2o XSTAC 3SETAC 1T WAS PRINT INHTRIT
SLUBOR 2+,3,SNR swh0 CALLED, CON'T RETUGN
JHP BRESHW ;20T RERPEAT THE QUTPUT RQUTINE
NRESW3  LCA @r8SwRg
LDA 1,SSWRL RESTNRE AC*!S
LA 2,LSTSW jNEW Sw POSITION
J¥P &RRESW  jRETURN
3RESwW: 0SZ S3aR2 JREPEAT CALL CF ROUTINE
LTA ¢rSSARG JWHICH WAS INTERRUPTER
LoA {¢SSWRL 3TN PRIMT INwIRIT HY CRESW,
JMP @354R2  JRETURN TO MAIN PROG CALL,
RRESw: ¢
SSwRegy @2
3%wR1t 2
SSWRatr ¢
LSTS~y ¢

WRZNTY  BZOU
XSTACt: SETAC

S8TAC: 2

KSTACYT 4e3 s JMP NIMHI, ASM VALUE FROM SETAC
LALOC: @ PLAST LOC IN MEM

LAPRG: 277777 tLAST LOC FOR PROGRAM

BINFIS 7763% ;FIRST A0CR CF RINARY LNABRER IF 32K,
BINLAT 177 ;COMSTANT FOR LAST 40RR IN VEM

XFITYT FITYP
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1an2
LAl
AL
31445
O14is
DMraaz
1452
(135
nyas2

1453,

31454
11455
1456
SRR
N6
214614
pid62
glael
3teen

SVATA

n23:276
2473332
2ehubHS
236463
2247712
1d7220
244745
125112
r2u764
34764
137409
2323534
221223
241479
166415
33n0U24
151422
175429
292772
126433
244742
236752
236373
236434
ISLRRY
M52
M62d)
2315y
224737
1346252
246899
RIS
Ze1236
2462344
221544
FA6Nd
731512
236361
2412346
026249
oYevdd
37248
Tybdi3
226249
27248
23624

231236

262721

n2agal
121224
pU2end
ng2dny
224744)

223216
2gi716
PU2349

PSUBROUTINE TC RELCAD BCOTSTRAP LCAPRER AND BINARY [0ADER,
$D0 USE IN SEAD OF ANY PRCGRAM AS MANY THINGS. ARE INITIALIZFD, %
JFOR LCACERS INFQ SEE LCACER BELOW, !

}

$CALL . START IN REBIN AFTER LOADING PROGRAM SELFSTARTING,

REBINT LCA
STa
J3R
JSR
Lo4
ATD
STA
vovL#
LEA
LoA
AND
LCA

MODAT: LC°a
STA
SHEE
JMP
INC

GETYP! §SL8

XPCPTt PRTYP
XMENCY  GMEND

XMEXTs TVEND

2,PCAZE
212
EXNMEXT
QYMEND
1,3INLA
291
f,LALCC
1:1,382¢C
1,LARPRG
3,8INFI
1,3
2,B8INAD
@,'212
2,2,3
3,1,8NR
GETYP
2e2

3,3
MADAT
1,1
{,LSTSw
SXFITY

axFCPT

{oLALCC

1SET RESTART ADER TO CELL ZERO

;FOR PQWER RESTART,

JTRY TQ SET MEM EXT FLAG (RC3583 ONLY)
1STCRE MEM EAND LOC IN HMEND=2AC23XXT6EC
$4C12=177

$ACL:=LA8T LCC IN MEM=XX7777

;STORE IT FOR PRINT

IMORE THAN 32k ?

1YES, AC13:=2077777, LAST LCC FCR PROG
$hO, LAST LOC IN FIRST 32K

1AC3:=FIRST ADDR LOADER

PAC21=ADDR OF BIN DATA

1MOVE DATA
tLAST DATA 7
s YES

JNEXT DATA ApDR

1SET LAST S¥W REG TO ALL ZERC
JFIND CPU TYPE

sCQUTPRYT OF SwITCH SETTINGS
$PRINT CPU TYPRE

1<15><12>LAST LOC, XX7777

1WATT 3 SEC TC READ MESS, CAN'T
1USE CDATT AS S¥ AREN'T SET,

1<1R><{2>RINARY LOADER 0K

$ACTUAL PROGRAM NAME

sTRY TO SET MEM EXT FLAG (RC3523 ONLY)
JCELL 3 = 8 FCR HALT

$CELL 3 = | FCR

1SELFSTART ADDR 4

;CHNOSE YOUR CwM START ADDR,

sNORMAL HALT, BNT IF NO SwITCH PANEL ?
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20322
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148536
31537
21543
21541
21542
21543
31544
21545

21546

eMATA

fera21

ra6117
450 d
Aqu516
43444
n5251%
r4ah2d
a1y 7
nd3i28
222223

1922343

2A5¢15
042514
252123
n4hH3EY
241517
A22856
2greag

PUSELS
244802
pUnSt6
254522
PUKSAD
pansyty
~42514
22r122
Ng5917

737229

753523
#5211t
nd4ia3
051529
022372
390329

251449
?42524
252122
pa2i2
751124

222339

244515
2U42527%
240522
ZUHLI22
227175
PausS2yY
244515
743516

A
ai7ega

MELCC:

MLLOC:

MBILQ:

wsvﬁc:

MSAMS s

UNTIM?

STXTH ~ iRDAS TEXT PACKING MODE

#TXT ILCARIMG UNIT PFF| s"LOACING UNIT OFF"

«TXTM 2 sNORMAL TEXT PACKING “QDE

«TXT 1<15><12>LA87 L0C, | ;"<15><12>LAST LOC,

«TXT [<15><125BINARY LOADER CK|

;"<I5><125>8I4ARY LLOADER OKY

ZTXT JSWITCHES: ! s"SYITCHESY

«TXT | STARTARDR! 1" STARTARDR®

o TXT IMISFERABLE TIMING] p"MISERABLE TIMING"




i @232 MAIN

a1
a2 JBINARY | CARER TS
93 JERRCRRALT XX7752 FOR CVERWRITE LCACER NOR CHECKSUM ERROR,
gu JREADYHALT XX7676 IF LOADED PROG ISMN'T SELFSTARTING,
a5 $ERRCRBLCCK=IGSNCRE 3LCCK
or $sREPEAT BLOCK=MULTIPLE NATA BLGOCK
a7 JCOUNT=WCR0 CCOUNT IN BLOCK
ge .
8921547 241553 BINADT L +1 $ADNR CF RIN LCADER DATA
!
11 fSURROUTINE T2 RUILD A WORD IN AC?2
12 21552 254425 BUILC: STA 3,TEMPY 3SAVE RETURN
13 21551 ¢ud4as JSR GTCHR 5GET FIRST 3YTE
14 21552 171329 MOVS 3,2 3PUT INTO LK CF AC2
{5 21553 p2a4e4 JSR GTCHR sGEY NEXT 3YTE
16 A1554 1733292 ACDS 3.2 JFORM wCRE IN AC2
17 DL555 143032 ABD 2,2 3ADR INTQ CHECKSUM
18 01556 QuR417 JMP STEMPY  $AND RETURN
19
2¢ JREAD A BYTE INTO AC3 )
21 JIF SWITCH@2=2 USE TELETYPE ELSE USE FPTR
22 J1557 254417 GTCHRT STa 3, TEMP2 ySAVE RETURN
23 21562 (34417 LCA 3,5AVE  TEST wHICH CEVICE
24 21561 175183 MOVL 3,3,S8NC
25 21562 232426 Jep GTTTI ;TTY
26 01563 263612 SKPrN PTR 1PTR
27 21564 a22a7717 JuP .1
28 21565 274412 CIA 3,FTR sREAD AND START
29 791566 peag1? NIGS PTR
32 21S67 022437 Jvp ATEMP2  ;AND RETURN
31
32 01S72 063612 GTTTIT SKPOA TTI
33 21574 ogr?77 Jup oot
34 21572 2744432 CTA 3,771 sREAD AND START
35 21573 260142 NICS 171
36 21574 agrdae Jue STEMP2 ;AND RETUSN
37 21570 egnpud TEMPL: ¢
A 1576 pgagey TEMBP2: 2
39 21577 A¢ngeqd SAVE: @
qg
iy s TEST BLCCK TYPE .
42 11642 125224 8TEST:. MCVIR 171¢SZR 31y=START RLACKX (L,END XX)
43 21621 U411 Jvpe SAQR 1NQ, IGNCRE BLOCK
44 21082 181924 MCV 2,2,S57R sTEST THE CHECKSUM
45 2lod3 pandel JyvP CHKER sERPQOR
N6 01694 232535 Loa 2,ADDRS JGET ADDR
N7 216e5 262677 ICRST :D0 A RESET
48 01646 151113 . MCVL®  2,2,SNC 3TEST BIT 2
49 31607 221439 JMP 2,2 ;2=8TART PRAGRAM
52 21612 r6e3ua77 HALT 11=HALTY
51 fi6ll 200777 Jvp o=t sDON'T PRCCEED
29:]
53 s IGHCRE BLCCK
S4 01612 aYuT45 IGNOR:T  JSR GTCHR TREAD UNTIL AN ALL
55 310613 n2auny LCA 2,8C377 3CNES BYTE IS SFEN
56 01614 {16404 sus 2¢3rSZR $§IGNORING ERRCR MESS
57 31615 242775 Jvp I3NOR
S8 Clels agadar JMP BLCCK 30K, GO INTC RLNCK MgDE

59 21617 °ea377 BC377s 377




e

231

21624
dledl
11622
nie23
1624

31625
21626
atoea7
nlo32
P163y
21632
33633
21634
31635
01636
ni637
pLodr
nplody

mredae

21643

a1b6h4a

PLHds
RBYEEY-]
21647
niese

. 1651

nLes?
N1653
nLesa
2146508
31056
31657
21662
2i661
7110662
216063
Tle6n
1665
Albob
21667
atelg

21674
ALe72
210673
alo7H
1675
31676
V1677
1740
al7e4
n1722
PR AVE]
31704
1735
1726
aLTv7
ai71e
ar7Ly
ni7t2

MATN

262677
260477
f417355
260112
262112

234732
171325
AceT76
nadT27
1733123
141229
145223
Aa34T 4
057454
234712
125143
3Ye743
a44d4a27

632734
r34623
172422
a3au4d
136403
172223
agadld
£32dio
147233
2124195
147822
125113
cedalz2
052432
ERALTESY
ergunt
AarT7Y
101224
Po3L77
242743
far2ny
CERL24
ageeged

126443
r63612
Aan?7?
reagle
reeL12
127123
1271239
127223
npaTTe
TeLeng
762112
Pyad76s
EPPEP!
AdThHY
NPAGan
ngeed
ndu29
nEa7re

$START OF PROGRAM BINARY LOADER TS

START: ICRST $RESET
REATS @ JREAD THE SWITCH REGISTER
STA 3rSAVE  3ANR SAVE IT FOR GTGHR
NT0S TTI $START BOTH READERS
NIDS PTR
PREAD IN A BLOCK
8LoCxs  JSR GTCHR sGET a4 BYTE
MCVS 3,2:,SNR 3ANN TEST FOR NUL
Jve BLCCK $YER, XEEP READING
JSR GTCHR JOK, GET NEXT BYTE
ACOS 32 $AND FORM COUAT, 4C23=# OF WORDS
vCY 2,2 $SET CRECKSUM, ACP3=CHECKSUY TILL NOW
MOV 2.1 $SET COUNTER
JER BUILD 3GET ADDRESS
STA 2,ADDRS
JSR BUILD  3ADR IN THE CHECKSUM FROM TAPE
MEVL A 1,1,S5C ;TEST BLGCK TYPE
JrP BTEST sNOT A DATARLOCK
STA 1,COUNT 3STCRE WQRD COUNT
;READ IN THE DATA BLOQCK
DATA: LTA 2,TEMP2 3LAST STA IN TEYP2 WAS JSR RETURN
s 3,CIFF 3ADNR 4 CELLS AFTER PROGRAM START:
L 3,2 }ACR2tSFTRST ANCR IN LOANER
R 3,ADDRS ;ADDR IN wHICH TO STORE
1,3 ¢ ADN NEG WC TG CHECK SPACE
. 3,2¢3NC 3F0R WHOLE RL0CX

CHKER sNO, HALT THE LDADER .

2,8C22  3IF W& > 2 (0CTAL, NEG)

1= 2,1¢8%NC 3IT IS A REPEAT RLOCK

C2UNT jWHERFE wC IS CNF LESS THAN COUNT
2,1,82C 31F REPEAT BLCCY SKIP NEXT TO READ DATA

LW N> N B B - B ol

AL T TCLrit NG e G W O
B < CiafN 2 < OIND > TO @ > G
~

STCRE cvise 1,1,85C sDON'T READ TN NEW DATA IF REPEAT BLUCK
3 RUTILD
7 2, 8ADCRS
S ADDRS INEXT AnDR
S CoUNT 3TEST COUNT
y STCRE ;MORE DATA
o d,2,SZR TEST CHECKSUV
CHKER: ALT : sCRRQOR IN CHECKSUM, ACY?=VALUE
M B CCK 0K, GET NEXT BLNCK
DIFF:
3027 2 $PERPEAT BLOCKS HAVE wWD>29
CouNTy
3R00TSTRA® LOADER TS FCR PTRy  ERTER AT BSTR?
GET1 suBc 1,1
SKPON  §2 713 FGR TTI
J¥P LBt
PRE 2,12 s12 FOR T7I
NICS 12 149 FOR TT1
ATDL 1,1
ATDL 1,1
ATD 2,1,3NC
J¥P GET+1{
Jvp ¢,3
34ST2P:  ANIQS 17 ;1@ FOR TTI
JSR GET
STA 1,a%2
JSR GET
2
% 3FO0R RCOTSTRAP
ADDRS: ¢
8ENN] JvP STaRT 1 START OF BINARY LOADRER
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64

g3

21753
841754
11755

01756 ¢

21757
1762
21761
1762
w1763
Al764
fL765
1765

Q1767

a177>
27714
a1772
1773
a3774

a1775 o

ni77s
28777

VUAIN

{32422
#52274
232432

25443
Addaly
c353y
r52433
n32d32
fS2432
M30u27
752438
05243
Nd6LUb
CBHZUD
taday7
152522
146429
126256
2ehE82

721752
MEaUse

OMEND:
EVEND:
FUEND:
GUENT:

JHEND?

[* 9
£
m
Z
<
e

} RSAM3y

SSAvUS:
CXL o7
CXTTC:
Chis:y
XXLeT:
XXTTC
XFDIS:
XSDIs:

D NI DI T~ 0O = - e

~ CATK) ~4 I Y o

PFIND T=E 772P OF VEVCRY (4K SFGMENTS)
JSTCRE wIGmESY LSFARLE ADRRESS IN
F3CTECTING THRE BIN LCADER,

TENTS IN MEMCRY ARE LEFT UNCHANGER,
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DO T 3™
bt Ve 0

oy -4
- -t —

~
-8

cen

rd4

N T e
~ % My

O (4 )~ e O

3,35A%S
2, EMEND
HEND
3,202
212122
1‘2'2
2,1432R
BYEND
3,2.2

-
v

-
vy

S
-

-
c

GYEND

14K CONSTANT

156<31 ANQDR

12K+ LCADER CCMNSTANT
sPASS | AND 2K SEGMENTS
1SAVE LOC CONTENT

1STCRE INTO LPPER
1GET IT BACK

$RESTORE LOC CONTENT

2127SMC JCHECK LAST 64K/32K AITH L=SHIFT
AVEND
L, FYEND

n
-

VNV R

SINT ARICH STARTADNR SA OF MARF

2:,8018
cy8XFOIS
2, 8X3718

1,55avs

2,
2

L3
1 9]

Z

!

(%2

(7]

Y
.
.

S& IN ACH,

$SET CUTPLT DEVICE ROUTIANES
$T0 WAIT FOR QNLINE DEVICES,

1aC21=1
;SURTRACT  FROM JSR ADDR

JPRINT SA

s XXYXXX STARTADDR

1ONLY FOR PRINT SWITCH SETTINGS IF NEW
$PRINT CR,LF “ITH MESS T0 WAIT

1FOR REVICE READY BEFORE IORST

;TIMEOQUT CONSTANTS FOR
;OUTPUT DEVICES
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22n37
AP
Hevat
gevae
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A28uy
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2046
pegatr
nensa
neesy
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p2es3
navsd
32855

2erss

nensy
N2¥63
22mno1
S 4
nares
reloau
n2ces
deres
ageel
aze712
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fdaeno
206029
126429
0dn¢as
rEag2o
722200

L 280006

e

AAL26

SRLLLL

(o}

©;

PO EL
agnEns
azoye
ALmeCe
CeILco

o

[ea

ol REILE
121429
32218a¢
122429
123828
#23429
nau9e2
120429
125229
n25474
126029
n264323
na27e09
{27422
n3ngaa
132404
131¢29
231409
13222
232439
P3322¢
133429
134¢¢d

+LOC
« 30X

TABLE!

s TXTE?
<hH>LZ>
<ADLYD
<hA>LPE>
<h><2>
<E>CRD>
<hE>LCP>
<EDKA>
<h>@>
<AX<Y>
<@><ii>
<@»<12>
<hE><PE>
<A>< >
<72><15>
<A><@>
<A>KE>
<A><P>
<E>LP>
<6H><2>
<E><P>»
<A><R>
<hE><LD>
<hA>CP>
<A>LED
<HEXLED>
<ADLED>
<HEXLKPD>
ShA>Y>
<AXKE Y
<H>LP>
<A>L2Z>
<H>CP>
<ZA><3T>
<A><U >
<2>CYD>
<?»<y3>
<A>SQUY>
<2><H5>
<KP><UH>
<A><UT>
LA>»<53>
<A></ 1>
<A><52>
<?>»<53>
<A><B4>
<A><55>
<Z><R4>
<2>«<872>»
<Z2><H2>
<2><6 41>
<Z><62>
<?2><( 3>
<A><EUD»
<ANLETD>
<2><bh>
<CAX<CHT>
K2><773>

PTARLE TO BE CHANGED TO CORRECT PRINTER ALPHABET,

22a¢
8




i e
“pee1t

a34

nee7e
22e73
02nT4d
P2eLTs
neeTs
02277

Qated

_patey

a1l
n21¢3
021¢4
221es
nelvs
x21a7
22112
221114
22112
22113
22114
221160
Ratie
22117
pa122
?a121
neiz22

.2212a3

ngi1ed
32125
“e212k
neL2y
naL3a
22131
22132
22133
ngi34
#2135
02135
U213y
AT
a214y
12142
Heinl
S-S EA
neL4s
n2i4d6
n2y4a7
72152
neLsy
32152
12153
ne1ss
021s5%s
nei1ss
neLsy
pelea
felol
Het1ee
Heies
nales
D2165
netes
22167
t2172

JVAIN
23442¢
035282
135429
2362329
136424
137223
n3T429
1470229
TG4
2412¢3
1a1dny
[A2078
1624029
1d3202
PUTLRY
244¢22
1644422
145229
2d54239
146229
26423
247320
147430
250229
152422

15120y
nS51u2
152229
N5242¢
2933223
153429
153222
Asage;
755272
155423
n5622a
1S642¢
157222
5403
N6
247429
~H1e29
141420
242823
{42422
1d32022
1434809
nuaEne
14dq4e
145220
2454203
146224
Q2dbhged
47203
147429
r52224
1572423
151229
"S514729
15222
2524¢0
"53072
153403
154202

<A»<71>»

<A»<72>

<2><73>

<2»<74>

<A><7S>

<71><¢7h>

<2><T77>

<O><132>
<oA1 >
<A»<132>
<AX{A3>
<O><194>
<?2><{25>
<2><136>
<E><{07>
<2x><1il>»
<P><iiy>
<2><i{12>
<2Ax<i13>
<B><iid>
<A><115>
<2><ii6>
<?2><117>
<A>< 122>
<72>< 121>
<2»<122>
<2><{23>
<2><124>»
<22<125>
<%»<126>
<25<i{27>
<A»<13Z>
<2>»<131>
<P2<i32>»
<E><133>
<2><13Y>
<2><{35>»
<@><i3b>
<2><137>
<A»<iU>

<A><1A1>
<A><L{Ae>
<2>< 123>
<A><1 4>
<2><195>
<A><1 26>
<2><{27>

<<y

<2A><{i(>
<A»<112>
<A»<{ 13>
<«Z»<1 14>
<2><{15»
<A><iié>
<@><ti7>
<2u»<i{2¢>
<0><121>
<2><i22>
<2><{ 23>
<2><i12d>
<2>< 125>
<A><126>
<2><127>
<2><132>




21
€2
e3
24
es
06
g7

£8

£03S
021714
n2y7v2
n2L73
Cet174
ca217s
D274
22177
n2ee

n22et
ne2oe
02293
acagu
nez2es
222¢ 6
pe2¢7
pea2tiz
222114
az2212
aez213
ag2i4
nez2is
nealo
aez217
02222
ae2al
fez2e2

rP223
p2224
n2225
n2226
e2227

22237
P23
22232
n2233
32234
72235
nea2is
72237
02242
32241
22242
ne243
pA22dy
72245
A22406
ge247
32252

dMATN

254429
285302
142229
121429
156428
234429
222046
neogay

2¢2¢1d
22221

o242

036777
pL22sd
ee6777
PRe265
6777
coselt
226777
2¢5127
286777
pav1es
226777
287417
226777
2271314
JE6777
722314
ee6777

254415
3417
157229
131499
ndA13
n3dayy

22109

a41423
166415
pga4nd
1514209
175422
agavres
"e7988
agagry
ng22729
fa2asa2
223656
pgdesy
nJdd2ha
AQUE6Y

reneay
a¢nead
20201

<2»<131>
<2>»<{32>
<A><{3¢>
<2A2<y 3>
<2A><{35>
<A><y 1>
<h><P>7?

80X 8

LCC 222

MLPTT

HOPTE:

HOPTR
N2FIC:
HOLAD S
HAGT T

ALPTT:
ULPTTs
LLPTT:

$START ADDR FOR "HELF" PRNOGRAMS
1 N .
SAPTS
JSR a,-! ;START MOVE PRINTER TAHLE
SAMEX
JSR 8,=1 3START SET TO 64K MODE, MEM SIZE 7
SAMNM
JSR .1 $START SET TG 32K MODE, MEM SIZE 7
EXMEM
JSR 6,=1 ISTART EXAMINE MEMQRY
CRMEM
JSR 6,n1 $START DEPOSIT MEMORY ,
TROMA
JSR 0,-1 3START TROUBLE BREAKPOIMT HALT
TROLC
JSR 6,1 7START TROUBLE BREAKPOINT LOGP REPORT
TRCRE
JSR e, =1 "$START TROURLE BKREAKPNINT RESET
LoARB
JSR 2,1 ;START BINARY LNADER, READ FROM PTR/TTI
«TXT LLPT TABLE! 1"LPT TABLE™

$ROUTINE TC MQVE PRINTER TABLE,
PINPUT: TABLE # IN aC2

pCALLY  JSR& MOPTRB

STA 3,¥0PTR ;SAVE RETIRE

LCA 3/¥0GTT 3ADPR OF POINTER

Ace 243 $ACTI=TABLE ENTRY ‘
LTA 2,23 sAC23=ADDR CF TABLE, START
Lca 1,0LAD 3LAST STORE ADDR

LCA 3,MCFID 3FIRST STOREC AQDNR

LDA 9[212

STA 2,2,3 s MOVE CHAR

SiB# 3,17SNR 3LAST CHAR 7

JMP 8MCPTR  3YES, RETIRE

INC 2,2

INC 3,3 sNEXT CHAR ABCR

J¥P MOREP ;REPEAT MOVE CHAR

2 IRETURN ADDR

2zae 1FIRST STCRE ARNR

22¢¢2 sLAST STORE ATDR

. $GET TARLE ADCR

PTARY $1ASCIT TABLE ADNR

PTAR2 JRC STANDARD 71778 STARTY ,
PTARZ ;%C STANDARD 7(/78 START 2
PTARY 1PLL TYPE 7@ TaARLE ADPR

4 JSUGGESTED ANSWER TARBLE g
4 JUPPER LIMIT

1 JLOWER LIMIT




|
g1
ag
B3
24
@5
26
27

2036

32267
22261
2e262
22263
2eaed

222605
22266
82267
gaazre
22271
nez27e
22273

22274
22275
22276
22277
£e3az

s 22301

22322
22323
22344
72348
22326
02347
geszL1e
02311
n23ye

24313

22314
22315
223106
22317
a23an
2232t
ga3ae
22323
2234
22325
2232b
22327
a2332
n2331¢
22332
22333
22334
72335
22336
22337

wATA

165¢03
2672
Ceddse
cozaty
151813

165222
co6e72
r24404
fd6d23
262677
nPALe2
151113

236416
2644
281521
2860249
£21521¢
22ae7T4
c26427
187222
LSO
ae6eLsS2
LhTUT
722431
NpdTUR
221570
221716
291734

165423
206272
224755
PubTTU
62677
236771
226767
147328
236412
137429
2324141
e21¢a3
241400
166415
291422
151484
175409
rIB772
e21375
221547

SAMEX

MCMEX:

SAMNMS

MCMNM Y

SAMMS g

SAMCOS
IMEND:
MIMEX 3

LQADE?

LOADR?®

LOADF?
Loana:

JIPRCGRAMS TO SET MAY 4EMORY (OCATION, THEY wILL SET
$MAX MEM LLCC IN HMEND BCTK FCR 32K AND 64K MaX MQDE,
FUT 64% MAX (MEMCRY EXTENSICN) MODE wILL HE RESET
JAFTER EACk ICRST. THEREFCRE IF THE PROGRAMS SHCULD
JUSE THIS MODE IT S=CULD BE MADE TO CRECK HMEND 710 SEE
$IF IT IS BIGGER Thah 32K, IF S0 YOU SHOULD FIRE THE
JDICP 2,1 COMMAND EBEFNRE USING MEMORY LOC REYOND 32 K,

JPRCGRAM TC SET MAX MEM LCC TC 64K WORDS MODE,

MOY 3,1 .

C8A~S sSTART ADDR MESSAGE

JSR TMEND s TRY SET MEM EXT FLAG (RC36¢3 ONLY)
J¥P SAMHS

MCV2 2:218SNC

JPRCGRAM To SET MAX MEM LOC To 32K WORDS “ODE,

Moy 3,1

CSAYS $START ADDR MESSAGE

LCA { ,MCMNM

STA 1, 84IVEY

ICRSTY 1RESET MEM EXT FLAG (RC3623 ONLY)
JMP SAMMS

MgVl s 2,2r5NC

JER @ IMEND  JAC2=HMEND=XXT761@
ceise

MLLEC

CMESS :
MLLce 1<15><12>LAST LAC, XX7777
LCA 2, HMEND

LCA 1,854AvEr sActi=1T77

ARD 2,1

coocT

cTGeY

CCATT :

JMP 8,41 $PRAGRAM FIMISKFD
SWISA $1RESTART MAIN PROGRAM,
BINLA

GMEND

JMEND

PROUTINE RESTCRFE RINARY LOARER AND
$START LOACING PTR/TTY DEPENDING ON SWITCH 2.

CSAMS 3START ADRR MESSAGE

LCA 1,MCMNM

STA 1,8MIMEX gMaX 32K MOCE

ICRST $RESET MEM EXT FLAG

JSR SIMEND  JACOSHMEND=2X7622

LCaA 1r85AMCC sACy11S1T7

ARD 2,1 sLAST LOC = ex7777

LCA 3,6L040F 1FIRST ACDR LCACER

AND 1,3 ;IN THIS MEM

LCA . 2,8L04DA 3APDR OF BINARY NDATA

LCA 2:C02

STA B,2¢3 t“OVE DATA

SLBa 3,1,S5NR 31LLAST CATA 7

JYP 8,3 JYES, START BINARY LDADER
INC 212

ING 3,3 INEXT DATA AQRR

JMP LCADR

BINFI sFIBST ADOR BIN LOADER (32K)

BINAD JADDR POINTCR TN 2IN naTa




I 237

2

1
g2 $RCOUTINE TC CHECK FOR MORE THAN 32K WNRNDS MEMORY, ! _
a3 ) (MEMORY EXTEND OPTICN),
2u
05 22342 250435 THMEND: STA 3,RMEND
06 £2341 262677 ICRST $RESET MEM £XT FLAG
€7 22342 262721 gice "I JTRY TO SET MEM EXT FLAG (RE3633 ONLYD,
U8 22343 7324133 : LCA 2,CMEND 3CON'T LSE SKPDMN | TO CHECK FLAG
€9 22344 234433 LCA 3,PYMENAD 343 NOT IMPLEVENTED IN ALL CPUIS
10 T2345 221239 LCA a3,e,2 sSAVE LCWER LCC CONTENT
11 02346 2d2432 STA 2GMEND : '

12 22347 251223 STA 2,2,2 3STPRE LC~ER AQNMR

13 22352 225403 LCA 1,2,3 $SAVE UPPER LCC CONTENT

14 22331 24443 STA 1, SMEND

1S 22352 255492 STA 3,2,3 1STORE UPPER ApNR

16 22353 221422 LCA 2,2,3 IGET IT BACK

£7 22354 116414 suBs 2,3,82R .
18 02355 Gyg41id Jvp UMEND sNOT MORE THAN 32K BUT MEM EXT CPTION
19 232356 025203 LCA 1¢2.2 $MORE THAN 32K PR NOT MEM EXT GPTION
2a 22357 132418 sup 1,2,5 R JUPPER STORED I% LOWER (1S RIT ADCR)Y ?
21 22302 2223406 JVP UMEND §NO, MEM EXT CPTICN

22 32361 020417 LDA @, GMEND 3YES, NOT MEM EXY OPTION, MAX 32K 9
23 02362 CU1203 STA B,2,2 3RESTCRE LOWER LLQC COMTENT

24 223063 224710 LDA 1 MCHNM 3SET 32K MAX -

25 TR304 246727 STA {,8¥IVEX

26 22365 @413 JMP BRMEND  JEXTT

27 22305 T20412 UMENDT  LDA 2,GMEND o7

28 2307 241222 STA 2,0,2 sRESTORE LOAER LGC CONTENT

29 22372 ¢pu4dyy LDA 17 SMEND

32 22371 45409 © 874 192s3  3RCSTORE UPPER LCC CONTENT

31 Te372 230672 LoaA 2,MCMEY 3SET 64X MAYX

32 22373 252723 STA 2,84IMEX

33 22374 ~goday JMP ARMEND  JEXTT

31 72375 n20ery RMEND: g sRETURN ADDR

35 22376 742402 OMENDY  VMEND sLOWER AQCR

35 2377 22402 PMEMD:  @VMEND JUPCER AQPR 14 RIT, NOT INDIRFCT

37 CQ4YL 79Nl QMgNps g $SAVE LLAER CONTENT

38 22421 ¢33 SMENDY ¢ 3SAVE UPPER CCNTENT

39 22422 240203 VYMENDYT p s wWORK CELL LCWER ADDR

-+

4 1PRCGRAM TO GET NEW PRIANTFR TABLE

€2

43 22483 165279 SAPTR: MOV 3,1

d4d 22d¢d rgbeTe CSAMS 1START ADDR MESSAGE

45 22425 736271 RLPTT: CQUES .
4 22426 2902223 MLPTT sLPT TARLE

47 02427 322223 MLPTT -

48 pf2M12 292255 ALPTT 7SUGGESTEL ANSWER

49 22411 nQ068R3 CTDEC

Sg 22412 126257 CDCFEC

Sy 22413 226125 CGTRC sREAD AMNSWER

S2 22414 pygnan JMP e42 1SURGESTER ACCEPTED

53 72415 242772 Jup RLPTT  JERSQR RETURA

54 22416 232275 LCA 2,CIGIN jANewER INPUT'ED

55 22417 224637 LCA 1 ULPTT UPPER LIMIT

S6 22422 027637 LCA 2/LLPTT JLOWER LIMIT

57 22421 132433 Apcz t,2785C

SB 22422 142232 ACCz# 2:s2r,87C 3ACP=<AC2=<ACY ?

59 p2u2l 242742 JMP RLFTT JOUTSTICE LIMITS

6Q 2242« Agdeny JSR MOFTB s INPUT ACCERPTED, MOVE TABLE

61 n2H25 me24dy Jup 8,41 $PROGRAY FINISHED

02 02426 PEUTUY Salsa ;RESTART MAIN PROGRAM

63

64

6 $TAPE 2

béE

07 «EOT




ga3r < HAIN

21 .

a2 3TAPE 3

a3

ea 1DELAY SURROUTIMNE

as $ARGUMENT FOLLOWING CALL IS ARDRESS

a6 $CF DELAY CONSTANT, )

27 JCELAY IN IMCREMENTS OF 1 MSEC

28 $AC2 % 3 ARE USED, PEFINE WAIT, ARG

29 _ ?

1e ' JCALL CWalT

i1 H ARG

12 ’

13 22427 254416 XWaITy STA 3,4ARET 3SAVE RETURN

{4 20432 212415 182 WARET 1PASS ARG

1S C2431 33429 LoA 2,82,3 JFETCH ARG

16 02432 250414 STA 2,wIRET 3STORE ARG

17 22433 230414 LCA 2,KINDI 3FETCH KNCVA& ADDRESS

18 02434 236537 LCA 3,eXCPN JFETCH CPUNC

19 2435 157220 ADD 2,3 $COMPUTE KARCRESS

22 22436 231429 LCA 2,2:3 sFETCH CPU CCANSTANT

21 22437 n50437 NWAIT:T STA 2,XINC ;STCRE IT FOR INC CF { MSEC

22 22842 014436 Csz KINC s X USEC LooP

23 2244y 202777 JMP a1 X USEC

24 22442 214434 £Sz WIRET N0, OF MS STILL TO WAIT

25 22443 285774 JMP NWAIT sCOQUNT ARG NCT ENDEDR

26 2444 2924321 JMFP 85ARET 3COUNT ARG ENDED, RETURM

27 22445 £YR220 WARET: ¢ o

28 C2Lk6 2322C9 WIRET: @

e

30 Z2AdT 722453 KINDI: - .+ $ADNRESS OF XAOVA

34 faogre LRDX 12

32 22452 £473175 KCPag 125 sNOVA

33 02451 2efratl KCPy: 1 }

34 72452 neal34l KCP2: 22s 11a2ne

35 72453 047567 KLPL: 375 1 S3URER

36 12454 2gnBa5 KCP4: 325 $SUBER 8C/832

-37 22453 2536 KCPS: 3se JBEN/NOVA 2=16K

38 02454 727621 KCPAY q402 INOVA 28K

36 22457 023yl KCPRT: 1 ;CONSTANTS ABQVE ARE FOR GUESSED CPU TYPE
4p 22467 237E7L1 ACP12: 3COMSTANTS RELQW ARE EXACTLY,

41 22461 793209 KCPi1ty 128 sNOVA 7,8 LSEC

42 22462 242336 KCP12s 222 y1ene 4,5 USEC

41 02463 727691 KCP13:r 385 . 18an 2,6 USEC

4g g2h6d rnpabal KCPi4t 385 1SUPER 2,6 LSEC

45 Q2465 22472764 KCPi51  S0¢ s SURER SC 2,7 USEC

4o B2H66 22A623 KCP1et 42y 1NOVA2/B8K - 2,5 USEC

47 22467 083522 KePt17Y 322 sNOVA2/16K 3,1 USEC

48 G2AT77 292531 KCP22: 345 JRC2603/RC3629 2,92 USEC
49 A2471 A43334 KCR21t 224 JRC36A3/RC362G/BREAK ON 4,55 USEC
5S¢ '2072 ro2463 KCP22r 327 $RC36a3/RC36p8 3,26 USEC
51 22473 nga3i4 KCP23:r 224 1RCI603/RCILLE/BREAK ON 4,9¢ USEC
52 22474 240915 KCP24r 333 3\OVA2/PATAQAM 93 NSEC 3,01 USEC
53 22475 242201 KCP25% i ;FOR TROUBLE, PUT HERE RELEVANT V\LLE
54 A2221¢C JRDX 8

55 226476 ¢¢nd0a KINCs e




56

2a39

SEVE R
aasyn
22521
22522
325¢3
22504
22525
22596
p2se?
22518
22511
2512
22513
2251
22515
12516
22517
.a2s2n
c2set
2522

22523
- £2524

72ses
22526
22527
22537
225314
72532
02533
22934
22538
22535
22537
22542
22541
22542
22843
22544
22545
22546
22547
22554
22551

ol (4
22552

SMATN

n25409
125¢18
125429
n21431
a4a41
12446408
2290417
23264653
113¢22
221222
Adngye
72241}
A2A¢ed
242422
2¢1403
121424
2T
125424
222771
natae2

PARREY
Ne252%
MAAGL2
177677
177777
177552
177472
177437
177426
177324
177777
177777
177676
177553
177371
177504
177427
177343
177622
177371
177565
1774816
177571
17737¢

177777

2U2egLd

RTIME:

STINC:
STSKP

CPUINC:
CrPung:

Cryn:

1PRCCEDLRE TIMER CN S«P

$CALL:

&5

.15”
«227?
=22%
=252
«322
=1

=66
-152
=263
=ic8
=233
=258
=238
»263
=133
=242
=133
=262
-1

LRDX A

TIMSK

MSEC (>2) TC wAIT MAX FOR
SXP INSTR,

TIVE CUT RETURN

NCR™AL RETURN

1,2,3
1.1!3‘VR
!'1
2,1,3
2,387SkP
1,1
2,CPuzg
21 8XCPN
8,2
3,292

Fs

N -
N
X

AT W
N
O

Ow o w

-
[(C RS BN RNV V)

LAVIR7, B PPN GV VY I Y

-

$AC1I=TIME

1IF TIME = Z2ERQ
sGIVE IT A CHANGE
‘ACv §=IMSTR
sSTCRE INSTR
JAC1==TIYE
sFETCH CPL2= =ACDR,
tFETCH CPUND

ICD“PUTc CPU=ADNDR,

$FETCH CPU=CCNSTANT
2,CPUINC;STPRE 1T FOR INC OF {MS
2,CPUINC;= CF LCOPS FCR { MSEC

1 X USEC (SKP INSTR.)

$ X USEC

sNORMAL RETURA

1 X USEC

s X USEC

1COUNT = CF MSEC
1 M0RE MSEC

sTIME QUT RETURM,

ACgZ=ACt=

JADDKR, CF CPUR2
sM0VaA

i127g

1 SUPER

3SUPER SCr&3p
$330/N0VA 2-16K
sNOVA 2-3K

H

H

sANOVA 15,2 USEC
112e2 6ro LSEC
HEi 3,8 LSEC
$SUPER 5,3 LSEC
sSUGER SC 4,3 USEC
sN0VA2/8K 3,5 USEC
sNOVA2/16K u,g USEC

;RC3623/RC3I629

;RC36MA3/RC362G/BREAK ON 7, 22 USEC
4,14 USEC
1RC36P3/RCI6CR/RREAK ON 7,42 USEC
sNOVAZ2/DATARAM 9@
$FOR TROURLE, PUT HERE RELEVANT VALUE,

JRC36AI/RCI6EA

3,

NSEC 3,82 HUSEC




a1
a2
o3

Ce

24e

22553
22554
32555
92556
22557
32560
22561
2es5e2
22563
22504
22565

s A250b
.2as5e67

'v‘}; 7'\

2571
22572
32573

22574

22575
22574
22577
2abyl
22621
Acha2
22643
22634
22645
22686
32647
22612
geell
aeby2
226143
22614
22615
Adb1h
22617
2a627
7262}
22622

nee24
2a6es
J2626

o MATIN

eS4477
221423
242428

1e2¢da -

121482
161112
?35&03

2¢28
77"774
1¢1429
121482
D43422
nonuut

far)

2
v

q
a
-
v

Pt I St T
(\J(-Cx
N

e s

T~ (v C..
LS B N ]

2¢e575
rdrelz
212574
277777
232324
Q43 HY
251774
255714
263674
2717777
277777
212566
232442
262652
24248114
AS55327
263314
A543
252221
N32224h
247549
227531
2H2453
217777

n23u29 !

AdTe1Y

122229

242743
vd2422

MSTIMy

MSTIAS

MSTIB:

TIMEX:
TIMCT
TIMEM:
XCPN

TCPaz:

TCP:Y:
TCPy:
TCR2:
TCR3:
TCP4s
TCPS
TCPe
TCPRT:
TCPya:
TCP1Ls
TcPi1e:
TCP1Z:
TCP1d:
TCP15:
TCP16:
TCP1T7:
TCP22:
TCr21:
TCP22:
TCP23:
TCPR24y
TCR291

3ROUTINE TO MESSURE TIME.

JCALL TIMMS -

H SKP INSTR, TGO BE MESSURED

H TIMEQUTFRETURN TIMEMEI=MAX TIME

7 NORMAL RETURN TIMEMs=MESSURFD TIME

;THE TIVYE I3 MESSURED IM TENS OF USEC,

JLCCPS IN THE IMSTRUCTIONS MARKED X USEC UNTIL
JBIT 2 1S SET (TIYEOUT, MAX MESSUREABLE TIME)
$COUNTING FROM «f In THE INC INSTRUCTIOM QR UNTIL
;SKP INSTRUCTION TO BE MESSURED IS EFFECTIVE,
$COULD BE EXTENCED TC TWICE TRE TIME PUSSIBLE HERF

tIF CARRY IS USED INSTEAD OF BIT 2,

BUT NO PRINT RQUT,

STA 3,4STIR 3SAVE RETURN

LCA Cy2+3 JGET SKP INSTR,

STA @,4STIB ;70 BE MESSURED,

ACCO 2,e 12Co=177777, C:=1

INC 3,2 3TO AVOID OVERFLCwW X USEC
MCVL# @012+SZC ;INCREASE LOCP TIME X USEC
JVP MSTIO 3TIME OUT, BIT 2s1

2 $1SKP INSTR, TC X USEC
JvpP MSTIA sBE TIMED, X USEC
INC 4,€ tCOMPENSATE INITIALIZATION 4 INSTR,
INC 842 sCOMPENSATE STARTING AT =i

STA 2, TIMEX 3TIMECOUNT MESSURED

JVP MSTID sCALCULATE, BIT g=2

¢ sTIMECQUNT USED ABRQVE

2 sTIMECONSTANT FROM TABLE 3ELOW

[4 sTIME MESSURED

CPUNG

D! 1102 MSEC CCNSTANTS:

«RUX 12

55gn $NOVA

32767 : WILL GIVE TIMECUT = {p@g MSEC
12570 r2ng

1652 $SUPER

21523 3 SUPER S5C/83¢

23522 1820 /N0VA2=16K

26529 INOVAR=B8K

32767 :

32767 H X USEC!:

5494 INOVA 18,2 USEC

12578 ;120¢ 7,95 USEC

2587¢ 1880 4,2 USEC

16393 s SUPER 6,1 USEC

23255 $SUPER SC 4,6 USEC

26316 JNGYA 2 ~ 8K 3,8 USEC

22727 INOVA 2 = L&k 4,4 SEC

21525 1RC36A3/RC36L9 4,65 USEC
12422 ;RC36B3/RC3EEI/RREAK NN 8,25 USEC
22325 $RCI6A3/RC362E 4,92 USEC
12121 . ;RC3603/RC36LR/RREAK ON 8,25 USEC
25422 sNOVA2/DATARAM Q4R NSFC 4,30 USEC
32767 sFOR TROUBLE, PtT HERE RELEVANT VALUE,
1rpee

«ROX 8

ADCZR 2,2 2 AC21=@77777, CARRPY1={

STA ByTIMEX sTIMECUT TIMECOUNT = 32767

JMP MSTID sCALCULATE




| g24dt

g3
a2

54

03

n2627
achl3e
22634
22632
22633
22634
a2k35

226367

22637
LT
22641
22642
226n3
22644
22645
d2eda
220647
N2652
72651
aee6he

22653

T 22054

22655
2654
22657
22660
S260]
22662
22003
22H04

2668
226066
22667
2eel2
A2671
38672
22673
22674
a2675
AchTh
22677
2276
02781

TMAIN

2g0e2d
191222
n4alle
22HTUL
332741
133309
225323
244733
224734
A30763
AQ4266
231727
226173
244720
r22762
219d24
181123
217422
202421
24228293

{82462
nS442s
234423
125233
141221
1463223
175424
et Redy iy B0
125269
232415

142472
n54413
n3a4yy
125124
141134
142412
142422
125123
175424
202773
rie24ce
177762
232223

MSTIC:
MSTID:

MSTIR?

xMyLTs

MLOOP

XBIvVS:
XDIVD:

DLooP:

MDCTR1!
MSAVS

e 3CARRY FLAG

MCVR 2,2 H

STA 2sMSTIC ;SAVE CARRY

LCA 1,8XCPN 3

LCA 2,7CP22

ADD 1,2 H

LTA 1¢2:2 JFETCH CPU CCNSTANT
STA 1,TIMCT 3

LCA 1,TIMEX 3

LCA 248712 )

MULTI sTIMECOUNT X (23¢9
LA 2,TIMET

CIvVIC sCIVIDER BY CPU CONSTANT
STA {oTIMEM ;TIME IN TENS OF USEC
LTA ByMSTIC $GETY CARRY FLAG

152 MSTIR sPASS SKP ARG,

MCVL 2,2,5NC 3IF CARRY THEN TIMEQUT
I8¢ MSTIR sPASS TIMEQUT RETURN
JMP 6¥STIR :RETURN :

) sRETURN ADDR,
PROUTINE TQ MULTIPLY

HEIRE MULTI N
H RETURN -

H

H ACZ, ACl:izACixAC2

, -

suBc 2,2 sMULTIPLY Cl1I%(2)
STA 3,84V JRESULT TO €¢0), (1)
.o 3,M2CTR :AC2 UNCHANGED

“CyR 1,1,858C SCARRY UNCHANGED

Mgve G,2s8%P

ACDZ= 2.2

INC 3,3,8ZR

Jvp MI_COP

MOVCR 1,1

JMP aMSAY

$ROLTINES TO DIVID

sCALL CIVIS

H RETURN

s .

3 ACZs=REMAINPER

H AC1$=QUCTIENT FCR ACL/AC2

H

sCALL CIVID

; RETURN

!

H ACC:=REMAINDRER

H AC1:=GUOTIENT FCR aCg, AC1/AC2
y

sus 2,2 sDIVINE CeLd)/cead
STA 3,¥3AV  DIVIDE CCad,C(1)/C(2)
LCA 3,#DCTR 3C(2)=REMAINDER

MCVZL 1,1 1C(1)=GUOTIENTY

MCVL 3,8 1ACD UNCHANGER

Stz 2,2,82C 1CARPRY,,.?

Sug 2s¢

¥CvL 1,1

InC 3,3¢S7ZR

Jve cLCOP

JMP eMgAyY

-2¢

2




I 224

01
92
23

35
a6
497
38

c9

o]

u

H
12
13
14

16
»

18
19
s,
21
22
23

25
26

27.

28
29
32
3
32
33
34

35
37

33

(]

22742
22703
22704
02745
22786
22747
328712
32Ty
pery2
22713
2714
02745
22716
22717
garen
v27r21
22722
22723
22724
22725
22726
5e727
2e73n
2273
22732

22733
32734
22735
22735
22737
22743
22741
a27u2
22743
A2744
22745
22746
22707
722750
22751
22752
22753
22754
22755

WMAIN

a540433
233432
~5R429
2{2425
232424
252436
210422
232421
A50434
ng17
212415
282421
232421
2d2423
212412
22241
214427

[X)
T
~~
[e AV
o &

LU e B oS B B
[ SARN SRR SCR Y 5

Vi) T W
Co o
&I
[ SO

A27254
252522
n2nilo
f41522
231449
232266
227462
47111
252123
f52522
152123
247511
22d1ite6
244524
f4d251S
a2o122
42524
752123

2w0E20

XTIvS?

XTIMD:
XTIvAS

XTIMTS
XTIy

XTIy
XTIvC:
XTIvR:

UNTSTS

1SUBRAUTINE TIMER ON ROQUTINE

H
JCALL TINMRO

H ADDR, OF TIME TO WAIT MAX (MSEC)

H JSR @PAGE ZFRO (DEFINITION) OR JMP ,+1
$ ASGUMENT FOR JSR INSTR, CR SKP INSTR,
! TIMEQUT RETURN

H EVENT RETURN

STA 3,XTIMR 3 :

LCA 2,87,3 SGET TIME, # CF MSEC

STA 2y XTIMC 3TQ COQUNT

182 XTIMR

LTa 2reXTIMR $GET CALL DEFINITION

STA 2,XTI¥D 3$T0 USE FOR TIMER

Isz XTIMR

LCA 2:2XTIMR $GET ARGUMENTY

STaA 2:XTIMA 3FOR CALLED RCUTINE

132 XTIMR sCOUNT RETURN ANDR TO PASS ARG.
182 XTIMC sCOUNT TIME FCOR CORRECT USE

Jvp ot 3 JSR XX

JVP Wt 1 ARGUMENT YY

JuP XTIMT sNOT YET RETURN, TEST TIMER

182 XTIMR $EVENT RETURN, COUNT RETURN ADDR,
JvP OXTIMR 370 PASS ERRCR RETURN,

£sZ XTIMC sTIMECGUNT STILL NOT FINISHED 7
J¥P XTIMwA ;STALL 1 MSEC

JYP aYTIMR  3TIVMEQUT RETURN

CAAIT

XTIvy

JHP XTIMD s TEST EVENT

1 71 MSEC CONSTANT

2 X MSEC CCUNTER

2 sRETURN ADDR,

«IXT 1y RUN RC 2620 INSTRUCTION TIMER TESTI

", RUN RC 36P® INSTRUCTICN TIMER TESTY




¢gul

23045
2384

A3zed
aizal
2322
33223
23224
23225
33226
a3ze?
23232

R

254432
202677
2272434
242432
24447

25214
182422
226424
125¢14
33417

FITYPR?

TRTYP:

r1d423

naAT7TL
26423
cdd422
236244
781536
226349
221536
726¢43
722733
"L6¢43
n2bcht
731236
102423
ﬁaaa37

SEL LA
2A¢ 2
LUJ‘.IS
n23475
ﬂ? \b()"
’!A:z?"
242426

254772
"Jbuqq
25822
226243
2gS52a2
ne4uTre
236852
rJ6356
206261
261236
£32769

STTYP:

RETYF!
XOMESS
XATYP
AGTYR:
NUTYP Y
CRUNC:

PATYP!

$R0UTINE TC FIND TYPE CF CPU,

sCALLED

3ThRIS RT

BY RESIN
UTINE IS SETTING A NUMBER INDICATING

3TYPE AND SPEED OF cPU INTQO CPUNO, SEE

§ROUTINE

>
wn
—

"

YN C YD 4 DY 4
u

CiCe T, € TCa D 07 04 (D
w
NU < 70 < A P e A

W
—4n <
» A u

coise
UNTTIH
CVvESS
UNT I

CMESS

CNTST
CCRLF
CAAlT
3EC3
Jup
STA
Jvp

TC¥ER
NAaTYR

o ~1

TN

O T OWw
[ ¥) 3 ol
—~ W —T

TN > LT =4I (Y TOY R A
VOO OGP UM U
.y Y -
— =

C.OOICOY T
L

TC MESSURE TIME FOR DEFINITION OF #,
3,RETYP

2,NUTYP jNUMBER GF TRYING AGAIN
TY~E

1,1,SZR ;4C1=23, SEARCH MCRE
STTYPR

AXCMER

1,1,8ZR ;AC1=2, SEARCM “CFE
STTYP

AGTYP sCOUNT POWN # OF

TRTYP $RETRY TO IDENTIFY CPY)
8XWTYP

1,CPUND

sMISERABLE TIVING
$RUN INSTR TIMER TEST

swATIT 3 SEC TC READ MESS, DON'T
sUSF CODATT 48 SW AREN'T SFT.
S8SETYP 'EXIT -
1,CPUND
GRETYP FXTIT

7% OF CALLS CF TY™ER, TOMER,
1TYPE OF CFU, NOVA 2=3K SRHOWN

3,RETYP JPRINT CPU TYPE NUMBER

1<15><12>CPU TYPES
{,CPUND :

wATT 3 SEC TC READ MESS, DON'T
SE CDATT AS S4 AREN'T SET,
sRETYP X .




| ¢o4dd- JMAIN

a1 )
22 03231 nS54572 TYMER: STA 3,SYTYME
23 23232 229576 oA d,XxTYME sGET ADDRESS CF TYME LIST,
24 03233 z4pelt STA @,IDX1 3STORE IN AUTC POINTER,
£5 23234 22pS875 LA d,xINST 3GET ACOR OF INSTRUCTICON LIST
26 23235 nupg2e STA 2,12X2 3STORE IN AUTC POINTER,
87 23236 839567 LCA 2rINX®S
£8 23237 750223 STA 2,I0X3  FINTTTALIZE ImX3 FOR LpA INST.
$9._23242 152449 SLEC 2,2 s4Cne=2, NULL CHAR
12 23241 271411 CCa 2,XTT0  3SEND CHAR
11 73242 260118 NICS X710 1START TTG AND
12 23243 263511 SKPRZ XTT13 s SYNCHRCONIZE
13 23%46d 2Qa777 JVP ! swITH TTQ CLCCK
14 23245 771211 £cA 2.XTTC 3SEND A CHAR
15 33246 268111 NIOS XTT3 s ANS MESSURE TIME, NOT ACCURATE
16 23247 226264 TIMMS 3CPU TYPE NOT KNOWN BUT TO GIVE AN IDEA
17 23252 263511 SKF3Z XTT0 sOF TT0 SPEED -
18 23251 23843} JMP ot1 sAC2 I8 MESSUREND TIME
19 23852 222544 LCA g,eTYMENM
23 23253 24544 Loa 1,TYLIM ;LIMIT TO DESTINGY, SPEED
21 3354 23454y LCA 3,TYTTS 3SLOW TTY CONSTANT
Q 22 23255 {26432 SUBZ#  2,1,SZC 1S TTY FAST 2
23 23€56 234543 LTA 3,TYTTF $YES, FAST TTY CCNSTANT
24 33257 254535 STA 3,TYMEN 33TnRE # OF CCUNTS -
25 33260 152449 SUBC 2,2 sAC23=¢, NULL CHAR
26 23201 aT1911 CCA 2,XTTC  ;SENMD CHAR
27.083262 7200111 NICS X773 $START TTO ANDR
- 28 23263 263511 SKPRZ XTY0 s SYNCHRONIZE PROGRAM
29 A3¢en 200777 JVP e 1 1ITH TTY CLCCK,
30 23765 152443 Tvyuag suao 2,2 1CLEAR AC?2
31 23266 141233 MOV 2,2 sCLEAR AC?2 ALSC,
32 23067 226322 LCA 1,8I0Xg :5ET INST, FRCM LIST
33 23072 125215 MCvy 1,1/58R ;ZERQ MARKS gNp OF INSTR, LIST
34 73071 020455 Jup SCCRE : ,
35 23272 271211t CCA 2,xTTO  3SEND NULL CHAR, STARTING LATER
36 A3273 334451 Lo 3,CSKP  3GET ALC=SKP MASK AND
37 23574 137409 AND 1,3 $AND WITH INSTR,
38 23275 1715123 MCvZL 3,3,55C 3CKN BRIT 2, THE ALC BIT
37 33076 2272423 JUP TYMD ;31T 2 = 2 MEANS NO ALC CODE,
4 23277 {75¢24 R 3,3¢,37R 3CKN 3 LSR'S FOR SKP COUDE.
41 23147 22R4114 JyP TY~E sFOUND ALC=5kP CONE,
42 33131 244473 TYMD: STA 1,TYMJ  3STNRE INSTR, IMN TIME (.00OP,
43 £3192 76311y NIOS XTT0 ;START TT0, FOR NAN ALC=SKKP INSTR,
44 23133 151428 TYNMFs InC 2,2 $THFSE *kk Ak kxxAXkkhkrhkkkdhhik
. 4s 23104 #a0323 TYMJ: g ; INSTRUCTICNS **xxkakxkrhnr
46 23145 763511 SKPRZ XTTN ' FORM THE XAkXkkkkkkkk %%
47 23146 222775 J¥P TYMF ; TIMING LOOP *xkkxax
48 23137 a52¢2t TYHMC: STA 2,810xt :STNRE COUNT INTO TYME LlIsT.
ng 23112 241755 JVP TYMA s LOCP,
52 33111 244423 TYMR: STA 1, TYMR  3STORE ALC=SKFP IN TIMFE LOOP,
b1 23112 nenlit NIOS XTT0 1START TTQ
52 23113 151423 TyMHG: INC 2,28 P THESE *xkkkxxkkhkkkrhkAkkxkn
53 3114 n30ag22 TYMH: ¢ H INSTRUCTICNS H*hxkkkaxkssh
54 23115 290491 JMP o+ ; FORM ThE **xxkxakksks
55 23116 63511 §XPRBZ XTT0 ’ TIMING *kxxkkkkkkh
56 23117 242774 Jvp TYMG : LODP kkkkxxXxXA%R
57 23122 2¢a767 JYP TYve 1FOR ALC=SKP INSTRUCTIOMS,
52 :
59 03121 2¢02093 INs«l:y 2 sHEGE wOkKS I1SZ INSAD FrOM TYMJ

02 ¢3122 120325 IANDwly 85 sHERE WCRKS LCA sINDAD FROM TYMJ
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24
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J3
Ry
it
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v
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-
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4z

49
58

51

53
54

55 ¢
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32

52 3

345

33123
23124
23125
33512s
23127
23132
23134
23132
213133
33134
13135
33130
13137
23142
23141
33142
23143
23144
23145
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WUATA
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T3 (D

Lo I

122522
240455

2222462

4ng2
220458
BERELE]
f2kell

3 ne222l

166233
145222
Pladds

r2nTTs

125215 R

122560
222444

S 242435

220444
2423222
n2p437
2432435

INSTRY

C3xP:
INSAD:

SCORE:

SCORA:

INDADS

SCOR2:

212432 RE

2324214

2425

126415 RE

30411
121402
151424
222774
ng2u22

214423 RE

282766
AL2dy7
227432
A32415
252222
175448
356414
280773

MCV 8,2 $THTS 1S THE 16 INSTRUCTICN
ADC 2,2 ;LIST, SELECTED TO PEVELCPE
AND 2r2,SKP 3AN IDENTITY PROFILE OF THE
LDA 2,5 }PRACESSOR IN TWE CQURSF COF
STA 2,5 $BEING EXECUTED, THE INSTR, ARE
182 INSAD sLATER STORED IN TYMJI,TYMH

Jup INSTA

JSR INSTSB

LA ¢,eS

LCA 2,61DX3 ’ )

LCA Br8INDAD 3LABEL INDAD PLACED ,+16

DIA 2,2

CCA 2,2

INTA 2

SKPaN v}

NICS 2

¢ sEND OF INSTR, LIST MARKER
129227 ' sONLY FOR ASSEMBLING ISZ INSAD
2 $TO WORK IN INSW§ AND INSw2,
SUBZL 2,2 $1SET ThHE

STA 2,0RDINAL JORDINAL COUNTER TQ +t,

LCA 2, XTYME 3GET TYME LIST INITIAL °

STA 2.I0X1 $ADRRESS FQOR AUTC INC,

LCA @,xC22 SEY UP THE X16 COUNTER,

STA 2,XX16 3+«ITH & COUNT OF 16 DEC,

LT A 1,2I0X%Xy 3GET TYME ENTRY INTC ACYy AS FIRST

191 TYNE, TREN SEARCH FOR RIGGER TYME,

LCA 2,810X1 3CK MAGNITYDE OF NX TYME ENTRY,
ATCZ2E 2,1¢3NC 13<PS IF AC2 < ACH -

NQV 2,1 JAC? > OR = Acl, ACY! = BIGGFST TYME.

D32 XX16 sCOUNT NOAN = OF TYMES,

JMP SCCRB $STTLL MORE TYMES, SO LOCP.

sREVIEW CLE&RS ALL RIG TymE3, AC1 = THE BIGGEST TYME ANQw,
sLOCHIS 2 ACY CR (ACY{=1) OR (AC1=2) ARE CLEARED AND THERE
sP0S IN RANK LIST ARE SET TO THFE (C) OF TRE ORDINAL CCUNT
MOV E 1,1,8NR 3IF A SCCRE PASS IS COMPL &ITH

JMP KEYS ACL = 2 TYME I8 CLEAR, SO GO FCRM KEY,
LCA Qe XTYME sREINITIALIZE RVIMP WITH

STA 2yRVTHP 3TYVME = ¢,

LOA @, XRANK JINTTIALIZE ICX2 WITH

STA @yIDXD 3RANK = 1§,

LoA 2,xC22 ;RESET X116 CCUNTER

STA 2,XX16 3RACK TC t6 DECIMAL,

15 RVTMP 1 INC TYMES LIST POINTER,

LoA 2,TYMEN JGET TCLERANCE COUNY

LTA 2,8RVTMP $GFT TYME ENTRY 4ND

Sugs 2s11SNR 3COMP wITH LARGEST TYME ENTRY,

JHP REVUB 1YF BIGGHEST TYME, STORE ORDINAL,

INC 2,2 sADD +1 AND COMP AGAIN WITH BIG TYME,

INC 2,2s87ZR 3TEST FCGR TOLFRANCE BIG TYME O,=1,=2740s
JHP REVUD 1IF BIGGEST TYME mi,=2,=3,,,~N, STORE QRD
LDA 2re10X2 :ENTRY QUT CF RANGE, INC RANK PCINTER,
£sz XX{6 sDECREMENT THE Xi4k POINTER,

JMP REVUA $STTLL MOPE TYMES, SO0 LNCP.

182 ORCINAL ;INC OROINAL COUINT.

Jve SCCRA ;G0 TO SCCRA TGO FIND NX BIG TYME,

LCA SeCRDINAL $GET CROINAL COUNT

STA 2,28IDX2 3ANP STCRE IT IMN PRESENT RANK LCC,

SUB0 3,3 sCLEARING ACT,

STA 3,8RvTMP 3 CLEARS LOC, IM TYME LIST,

JrP REVUC ;

B




I @246 GvAIN

a1

A2 23214 177775 TYMENG =3 g~& COF COUNTS, TCLERENCE FQR TYMES

23 23215 177767 TYRTC: =6, "y=3 WILL GIVE BIG, RIG=1, B8IG=2 IS EGUAL,
34 353216 222572 TYMEM:  TIMEM §MESSURED TIME FCR ONF TTO CHAR

85 23217 n~g1212 TYLIMY 652, sLIMIT TO TELL SPEED > te22 BAUD

06 @2322¢ 177772 TYTTS: =6 1COUNT TQOLERANCE SLNW TTY

87 23221 177775 TYTTF: =3 JCOUNT TOLERANCE FAST TTY

28 23222 2370723 RYTHP: @

@9 13223 332200 SVTYMED 2

233224 2202223 ORDINALE 2

11 23225 22324235 INXWst § sSTART LDA 2,210x3 IN CELL S
12 23225 222223 XXié e :

13 23227 n30223 xL27: ez

14 23230 323232 XTYMED TYMFey

15 23231 223122 XINST: INSTR=1

16 33232 723253 XRANK?! FRANK=1

17 282322 TYHE: 3LK 20
18 23253 233322 ENTYM:T ¢ JENR OF TYME LLIST MARKER,
19 n32323 RANKS ALK 20
T 23274 7372220 ENRNK: @ JEND OF RANK LIST MARKER,

, 22 23275 254726 TOMER: STA 3,SVTYME
23 232765 222717 LOA 2y TYRTC $GET RTC TOLERANCE
24 23277 42715 STA 2, TYMEN ;STPRE # CF CCUNTS -
25 23322 222733 LBA  ©  2,XxTYME ;GET ADDRESS CF TYME LIST,
26 23351 402t -§TA 2,I0X1 STORE IN AUTC POINTER,
27 23352 0822727 LDA 2¢XINST 3GET ADPR OF INSTRUCTTION LIST
237033333 240222 STA 2,I9X%  ;S3TORE IN AUTC POINTER,
29 23334 137721 LeA 2y INXSS
33 2335 050223 STA 2,I0X3  $INTTIALIZE INX3 FOR-LDA INST,
3y 23326 122522 SLBZL 2,¢ : -
32 23327 121123 ¥OVIL 2,2 sACHs=2
33 23312 o144 CCA 2,XRTC  3SET RTC FREGUENCY TO tag HZ (ie MSEC),
34 023311 hrLld N10S XRTC
35 23312 263514 - SKpAZ XRTC ;SYLCHRONIZE PRAGRAM
36 33313 2237777 . Jve o™ sA1TH RTC,
37 23314 152440 TCHa: SLBe 2¢2 . 3CLEAR AC2
33 23318 1412723 MOV 2,0 sCLFAR ACZ ALSC,
3G9 03316 2245322 LCA 1,81Dx¢ $GET INST, FRCM LIST
4¢ 33317 125215 MCva 1,1,8VR 3ZERQC MARKS ENC CF INSTR, L1IST
41 23322 227826 JMP SCCRE 3
42 33321 234623 LCA 3,C3KP  3GET ALC=SKP MASK AND
43 23322 137429 AND 1,3 JAND WITH INSTR, '
44 25323 175123 MOVZL 3,3,SNC 30CKN BIT 2, THE ALC BIT

‘ 45 93324 222423 J¥P Rsh) $RIT 2 = 2 MEANS MO ALC CODE.
46 23325 175224 MOV 3,3,57R ;CKN 3 LSBYS FOR SKP CONE,
47 33326 227411 J¥P T0M8 JFOUND ALC=SKP COCE,
48 23327 244423 TCHDL STa 1,704  3STORE INSTR, IN TIME LOCP,
49 333371 207114 N10S XRTC $START RTC '
52 23331 151479 TCHF: g 2,2 JTHESE *AxkAkkAXRAXKXAER KX I AR K
51 23332 222272 TovIs e H IMSTRUCTIONS *xkkxkakri®n
52 23333 63514 SkpPaz XRTC : FORM THE XxAkAxXxskkAX
53 23334 222775 Jvp TOMF 1 TIMING LOOP **xx%xkxx
54 ;FOR NQON ALC=SKP INSTR,
S5 2333% 252221 TIvCs STA 2,21D%x1 3STORE COUNT INTO TYME LIST,
56 033365 222756 JVP TovA sLONP,
57 33337 ndudz3 Tauay STA 1,TC0MK  3STORE ALC=SKP IN TIME LOOP, e
58 23342 227114 NTOS XRTC 1START RTC e :
59 23341 151423 Tous: INC 2¢2 FTHESE *kkkkkxrxhkkhhkAXk kA AKX AR }
53 23342 2233222 TCHH: 2 1 INSTRUCTICNS *axaxxsxxx+ - o
91 23343 Par42d Jup o4l H FORM THE Xkkkxxkxkkxn
92 73344 53514 SxprZ XR71C ’ TIMING AAAkAkkxk* k%
53 23345 222774 J¥P TONG : LONP Akkkk xkmk
bd 2334s 222767 Jvp TAMC sFOR ALC~SKP INSTRUCTTONS,
65 23347 227223 INSW2: € JHERE #ORKS TSZ INSAD FRCM TOMJ,
66 23352 12n2gd INDW2:r s tHERE WCORKS LnA @IANNAD FROM TOMJ,
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i3

ea47

23351
23352
23353

233354
23355
23356

233577

23367
23301
23362
23363
23304

23365
233066
23307
23372
23371
23372
23373
23374
23375
23374
#3377
L3430
23424
23422
23423

23424
23425
134846
23487
23480

Y

[Vl

4ty

[RS s

~ T
: e

4\
-

23413
23414
a3n15
2341k
$3417
23422
83421
23422
23423
a3u24
33425
23426
23627
23431
2343
313432
23433
23434

e MATN

221561
farde2
132523

nee2az
125223
rarury
141122
220425
237773
1a1142
nAndae
f20NT773

297421
224415
234418
231439
151215
naaaay
152215
125492
112435
DoAU2Y
+75439
200773
126443
Ad2621
nazdty

123435 |

264453
177777
216137
177777
n34174
177777
Ju2544
177777
287126
177777
2340652
177777
022512
177777
170225
177265
173365
172225
172265
177117
1445467
146427
166013
177777

KEYS:

KEYA:

KEY3:

SESAME?

SESAL

LCA
STA
SUBZL

LCA
MCVZR
JMP
MCVIZL
J¥P
JMP
MOVCL
JMP
J¥p

Jup
LeA
LCA
LTA
MOV
JMP
CCH~
INC
SuBZ=®
J¥P
INC
JMP
SUBC
JNP
11

o+l

ceudds”?
177777
216137
1777717
€234174
177777
222344
177777
2271256
177777
234652
177777
222512
177777
178225
172265
17436%
172225
17226¢%
177777
144567
146427
166612
177777

ﬂ,X?ANK
2,10x%2

2s2

1,68ID0x%2
1+,1,SNC
KEYR
2,¢¢82C
SESAME
KEYA
¢,2,82C
SESAME
KEYA

g
1,8€811
3,L0CKA
2,213
212¢rSNR
SESCUT
2,2¢SNR
1,1
2r22SKR
EX

821

a1

DB v DN W
< - DAN

e M

TYME

JREYNTITTALIZE RANK LIST
sAUTQ IMNC POINTER,
$1BIT {51=1 AS END OF KEY MARKER,

)GET ORDINAL COUNT FROM RANK LIST,

$CK IF # IS CRD CR EVEN,

sEVEN

JROTATE 2 INTC RIT {5 FOR ODD ORDINAL,
sCARRY RIT SET MEANS END CF KEY,

I MORE=CH=KEY,

+ROTATE § INTC BIT {5 FNR EVEN CQRDINAL,
sCARRY RIT SET “EANS END OF KEY,
sMORE=CN=KEY,

1FOR TROUBLE KALT
JGET FIRST CPUND
$ADPR OF LOCK TABLE
1GET KEY FROM TABLE

s ZERD ?

$YES, END MARK: KEY NOT KNOWN

JALL ONES 7 ,
s YES, NEXT CPU “aRK, INC CPUNO

sCOMPARE KEY wITH LOCK ENTRY

$A HIT | RETURN WAITR CPUND IN ACl
s INC TO NEXT LOCK ENTRY

3 AND LOGP

;CLEAR ACY1 AS KEY INDICATCR FOR NO
sCPU FOUNR, RETURN,

sNOVA KEY, cPu # 1t
INOVA 1232 KEY, 12
sNOVA 874y KEY, 13
§SUPERNOVA KEY, 14
JSUPERNOVA SC KEY, 15
1NOVA 2 = 8K KEY, 16
JNOVA 2 = 16K KEY, 17 .
JRC36O3/RC3I62G, 14K KEY 22
1RC36723/RC3629/RREAK AN KEY 21




| ezag

23435
33436
33437
23440
23641
23442
23043

D3Ma

23445
23446
23447
234527
334951
313452
A3453
A3454
23455
23458
23457
23462
J3461
A3462
3463
23464
33405
23466
33407
33uge
33471
23472
23473

33474

AN

156265
106165
166225
166325
172%65
172325
174252
176152
174219
1764259
174313
176212
177777
144352
154352
167135
162225
{02222
162225
166225
172312
173352
172212
172452
172222
176225
176253
177777
227653
177777

K
Mefg29

166268
166165
166225
166325
172268
172325
174252
174152
174212
174257
174312
1762172
177717
144352
154352
164138
1622258
162222
162225
166225
173312
178352
172212
172252
1722482
176225
176252
177777
20453
177717
4

3JRC3633/RC36028, 32K KEY 22

1RC26A3/RCI6EZB/BREAK AN KEY 23

sNOvA 2 = DATARAM 932 N3EC KEY 24

3SPACE IF TRCUBLES 2%
sCORRECT JIMP ¢ IN SESAME T0 A HALT
JRESTART IN 14@2 (REBIN). PUT HERE

+KEy FROM ACE EXAMINED WHEN STQOPPED,

1 AND CORRECT CPUNO 25'S CONSTANTS IN THE
;3 ROUTINES CwAIT, TIMSK, TIMMS

sENN OF TABLE, NO CPU FOUND, # 2




42
43
44
45
46
a7

49

2
51
52
53
54
55
54

53

e49

23475
230476
23477
A35¢2
2352

2352
235¢3
33594
33545
33526
23527
33510
33511
23512
23513
23514
f3515
23516
03517
n3 2;
2352}
33522
23523%
fa3524

Su

VRGN IS |
[V VIR VYN VYR VNI V21
(S NV IV RV V) |
R N VR VR VY |
- sy o

el

n3542
23543
23544
23545
23546
23547
23552
33551
33552

23553
23554
23555
235%6

23457
23567

93561

2544dd NWTYPE
182522
Ldglad
126429
fo61d1d
apn1i1y
f63514
Ada7T7
63114
125432
na3514
2203776
234465
130523
234529
14122

175425
222413
143223
107213
2¢0774
232512
173222
334427
157222
n254322
125¢24d
742423
236243
244432
752425
Ngoedes
236443
2244232
42422
2372839

2322239

NXTYP g

NFTYP!
NITYF:
NRTVYP

o & &
4O
— A
T 40
o »o wa

-€ (7 -<

nS1d43d
252125
24144¢
252522
247516
237349
24m442
231123
2372222

23554
"one2t
nIrIT 2
g3l

NEXIS:

Agnest
297821

aloget

tFINDG TYPE QF CPU USING RTC
IPART QF CPUTYR

STA 3,NIRET )SAVE RETURN

SudzZL 2,2 PACOY

MCVZL 2e0 :AC"‘

sSi8 1ol .

Coa 2,X3TC  $SET RTIC FREGUENCY

NICS XRTC sT7C 122 HZ (f2 MSEC)

Skp=Z XTC

JY¥P =1 sSYLORRONIZE RTC

NIGS X37C $START RTC

JINC 1s1 $CODUNTS X USEC

s$«kP3 XRTIC H 3X UsecC

Jve =2 sLO0P FCR 12 5 X USEC

JSR NTTYP sTEST RTC STARILITY

LTA 2,MNS20 3STEP «3a2

LCA 3,ANS 18 TIMES

LA 2,2 3STARTING AT «S52g=SPEED

IANC T3,3,5NR INEXT STEP COR

JMP NFTYP sTYPE QOF NOVA NOT FOUND

ACDZ 2, tSPEED1SSPEED 53R

ACD# 2,1,5NC A0, OF CCUNTS>=(«SPEFD}

JvpP NXTYP sTHEN G2 TO ANXTYP ELSE -

LoA 2/NCB $COMVERT TIMES TO CPUND

ASD 3,2 s AS MENTICNED BELNW

LZA 3,NEXTIS ;CHECK IN

ACD 2,3 sTHE TAREL ThAT

LTA 1,2,3 s THF FOUND CPUND

ey 1,1,8ZR ;EXIST

Jvp NRTYP ;YES, RETURN

CCRLF sNO

JSR NATYP 3GET OPFRATORS CPUNG

STA 2+hNCTYP 3SAVE CPUND

Ccoict

CCRLF

LZA {1 ,NCTYP ;RESTORE CPUNC

Jvp SNIREY  $EXIT

e

2 .

STXT L 2ET CPUNC > AC21 3" SET CPUNC > ac2"
1RANGE LOOPS CF X USEC CPUNDQ

ot ! 3 Je= S22

: ? 5221297 794 1276 2

2 11294=132¢ 1

1 11522=2222 1724 5,8¢ 2
H 1772 5,65 2
? 19¢5 5,25 2

1 12¢2%0=2522 2222 4,5 3

1 12572=3292 2732 3,7 4
H 2778 3,6 4

1 s 3PCdw3522 3012 3,32 5
1 3125 3,2 5
; 3226 3,185
3 3333 3, 5
H 3u4R 2,5 5

{ 135204200 3743 2,7 6

2 14833=6522 7

TYPE
NOVA

36QBEREAK
IAJ9EREAK
12XX
SUPER
SUPER SC
834
368%/3¢
NOVAC=1E&X
3683/35608
842,727,840
haPmBDATARAM
NMyYAc=8K
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e1
a2
¢3
24
25
26

2}
<

28
£9

12

1
12
13
14
ts
16
17
18
19
22
24

>
4

23
24
es
26
27
28

pl
<

32
31
32
33
34
35
36
37
33
39
43
41
42
43
a4
4s
4o
47
48
49
S¢
51
52
53
54
55

2252

23564
23565
23566
335067
23377
23571
23572
23573
23574
23575

23376
23577
a3sar
A36¢d
N36¢2
23603
33624
A36¢5
23646
23627
23617
23611
23612
23613
23644
T236145
LETS

33617

23627
23621
23622
23623
2324
33625
33626
23627
23630
25631

23632
33633
33634
33635

23636
23637
23647
23641
A306u2
23543
A3644

23645
23646
2347
33452
33651
23652
23553
335514

23635

JHATA

ASualt
MeGLUo
236244
2243542
23624
333542
226243
063277
ad2401

el ~A Y
240 Ui v

2224737
aq7d3y
2440431
254426
126443
202114
125439
263514
242770
2348422
{51222
121223
141223
131223
1212249
117223
o3r4d3
112423
1564373
1324732
nZALL4
214423
fdn756
A2udy

geazt
2Ag29
pUagRa
72972272
282212
177214
177767
A31012
722175
2222192
226446
P26244
fe36U5
G¥6edl
Z06240
233645
NL2666

[N

Lﬂi\)\)’l
]
UAVM

‘J

vu»-
— ) N
Ll V- I AV I

RC IR §

44
331515
f4a524
246122
226119
A332822

NOTYP:

NCTRE®

NTTYP:

NTREF:

NTRETS
NT\FC.
NTRES:

1 i

NNSAg 1
NNO
NC8:
NC{25:

NYTYP:

NITYPS

STA F¢NOTRE

ccicl

crise

NCTYHM

CMESS

NCTYM

CCRLF

HALT

JMP ANCTRE
2

LoA a,NC125
STA 2. NTDEC
STA 1,NTRES
STA I NTRET
SUs? 1,1
NIGS ARTC
INC 1,1
SKPRZ XRTC
JvP 2

LCA 3,NTRES
¥OVZR 3,2
MCVZR 2,2
MCVZR 2,8
MCVZIR 2,2
MOVZR 2,2

ATD 2¢3

LDA 2,NTRES
sLd 2,2

SugZ= 3,1,80C
Suol# 1,2,82C
JMP NYTYP
£s2 NTDEC
JrP NTREP
Lea 1,NTRES
JMP aNTRET

N NTTYP

JCLFAR DIS , :
3018 = MESSAGE |

3 SFT CPUNO > ACZ2

sNO DISATT, WAIT ROUT, MO CONSTANT
sPUT CPUNG INTO ACZ2

;COMTINUE

s TEST STASILITY
1125 TIMES
3STPRE FIRST RESULT

sACt1=02

1START RTC

3 COUNTS

1LOCP FOR 12 MSEC

$GET FIRST CCOUNT
3153 % B )
25 % b
112,5 %

25 %
JACOI=3,12 %
1ACT:={03,12 %

1AC2:296,88 %
sCUTSINE TOLERANCE
197 %<COUNT<123 %
s TRY 125 TIMES.

$GETY FIRST RESULT
TEXTT

18Tr 1S UNSTARLE,

JNO DISATT, WAIT ROUT, NO CONSTANT

«TXT JRTC IS UNSTABLE,{ 3"RTC IS UNSTABLE,"
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23747
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33754
3758
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232428
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123229
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2242323
12442

1253312
225523
126222
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A324829
1300429
131222
231434
13222
232422
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133429
134¢33
234433
23542
1354322
736823
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137228
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e ROX
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«TXTE?
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<HPK >
<ADCED>
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<A><4d>
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<7><S57>
<2><S4i>
<2><52>
<2><83>
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<2><55>
<2>L5 4>
<2><57>
<2><6>
<2><H1>
<2><62>
<2><H3>
<2><p >
<2><H3>
<2><HH>
<2><67>
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<2><71>
<2><72>
<23<73>
<?><74>
<2><75>
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<>»<77>
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<Z2>»<135>»
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24367
24372

TR YA

34372
24373
24374
24375
24376
24377
J4400
24698
24422
34433
14424
JLua5
4846
A4437
Jadatd
BEERS
24412
ra413
24414
bEE )
14410
34417
bR P
Jau2y
-
jaugs
a2l
14425
Juidlb
Yau27
24432
T4431
34a32
YwG33
4434
34435
144306
34437
2447
24441
2a06Q
24443
2aLLa
24845
Y4446
244487
24497
LRES B!
24452
24453
244574
344a53
24456
LS
Aalp2

¢MATIN
137228
155422
255323
2544233
1544933
153423
0532724
252422
152322
51429
151223
150423
252902
147432
247323
246429
146329
245429
145432
1444329
A44324
Ad3433
143422
142423
Q42422
1423223

A3T423
242424
141422
241222
127423
13222
"36223
135429
2552373
254479
156429
133423
2353922
1324323
152423
251423
151322
1573423
253322
147422
47222
244422
146229
D45422
145322
144422
h44273
243429
143322
142423
240423
1423229
237422
137329
136422
241322
294433
2272276
3222238

<A><H2>
<2><91>
<2><97>
<A><E3>
<2><8%>
<2><KET>
<2><d6>
<2><89>
<qA><B4Y>
<2><&3>
<2A><B2>
<2A»<E1>
<2A><CAR>
<2><79>
<P><78>
<g><77>
<2><74>
<2><75>
<Z><74>
<2A><73>
<23<72>
<Z2x<71>
<Z2><73>
<2><66>
<2A><H5>
<ABLHED>
<B><H3>
<3><6R>
<?><HT>
<2><hH5H>
<3>3<47>
<A><52>
<2><12>
<?><391{>
<2A><92>
<25<E9>
<2><BR>
<P><87>
<Z2><HEhH>
<22<CEI>
<2><E4>
<2><E>
<2Z><E2>
<A><81>
<ADKEAD>
<2><79>
<2><78>
<2><77>
<2>< 15>
<2><75>
<2A><74>
<2A><713>
<Z><72>
<2><71>
<2><72>
<Z2><69>
<23<65>
<2><hHi4>
<?><63>
<2>»<p2>
<2><Hp1>
<I7><hb>
<2><§>

<hH><g>7?
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Judod
24463
FRELE
adsbos
23406
2i4p7
24472
24471
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23473
44745
24475
3NLTE
23477
34522
34521
3<522
34563
24534
4535
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4547
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4535
49356

Oab K Cd L o

(&)

Ll

v
£
w
[
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365402
34541
24542
34543
24844
34545
34546
JeSu7
24550
24591
24552
24553
24554
24555
34556
24587

PP
o4Sal

‘uAIN

132213

ngag2e
APEEESS
722226
2322326
237226
232286
2332C0
200336
2202756
224420
235222
220236
326222
126422
122226
222826
222326
222326
n37826
£22226
232276

man:
202229

ROt IV I B

£ Cu & G0 (v O

Ty
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S )

(ol VA VRN SVRE SV SR &)
Vs G OO
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n224¢nY
2254232
157223
247339
1564323
136422
127424
2264234
227223
245432
137232
146422
145333
244223
246422
237422
1473229
aunyg22
241432
141422
4202
142429
143¢32
43422
144422
1262332
1224322
121838
23728022
124433
125822

e ROX
PTARY:

s TXTE?
<E><C2>
<H><I>
<H>CE>
<b><g>
<hH»<2>
<E>LZ>
<6><2>
<H><Z>
<A>KZ>
<@><iy>
<2><{2>
<H><P>
<2><14>
<2><{5>»
<HE><P>
<h><P>
ChR><CZ>
<hA>KZ>
<6><g>
<HILED>
<H><e>
<E>LE>
<hH><E>
<HE><CY>
<H>42>
<h><y>
<H>LL>
<hH><eE>
<H>KZ>
<hd><g>
<h2<2>
<HD>LKE>
<2><37>
<2><44U>
<2><53>
<2><136>
<2><il6>
<2><{35>
<A><7S5>
<PA><57>
<23><55>
<2A><556>
<2><113>
<2><76>
<25><i14>
<2><i{iz2>
<A><{1e>
<2><{15>
<Z><77>
<2><13¢>
<2><id1>
<A><]1 22>
<2><123>
<2><13d>
<7><1{35>
<2><{26>
<2><ia7>
<2>»<ili>
<g><54>
<2><45>
<2><y2>»
<2><¢H62>
<23<51>
K2><¢52>
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32
.33
34
35
25
37
33

k]
v}

12
11
12
13
14
15
16

17

18
19
22
21
22
23
29
23
25
27
23
29
32
3t
32
33
34
353
36
37
33
33
RR
41
42
43
44
45
46
47
43
49
52
51
52
53
54
5%
56
37
38
39
oy
LB
n2
53
04
05

22358
34501
34502
34503
14564
34565
34506
345067
34572
34571
J4572
d4573
24574
24575
34576
24577
D462
a4691
24642
24623
ca6dd
24635
246806
46497
246142
EETRB
14612
34613
24614
24615
24615

aa617
d46270
DELT-31
24622
zd623
Q4624
24625
14625
14627
34637
24631
24632
34633
J4634
345635
24636
24637
46472
34641
Q4642
24643
SJ46dd
4645
24645
AdenT
24657
24651
24652
24653
24654
24655
24655
346497
24602
24651

PAIN
2574732
147423
A50823
1523422
151232
251432
1524929
152439
2533232
153422
154322
5447
255429
1554239
256¢329
132432
131232
231422
132209
n32423
233¢23
133423
134233
234429
?35229
135422
"362242
22oded
123202
223423
nR4gAd
121422
2262822
147432
n5nA22
1572422
151424
251422
152232
752422
2532223
153423
15422
nS4433
255423
155429
"SsY22
132422
131222
72314232
132223
232423
233373
§ 334724
134229
C34429
23542
136429
236922
257423
157623
7234023
PALG2Y
2272226
2487262

<23><137>
<2><{1T>
<1><122>
<Z2><§21>»
<2><i{22>
<g><123>
<3><l2u>
<2><125>
<A><126>
<2><127>
<3><132>
<3><{3l>
<z>»<132>
<2><133>
<2><134>
<A><pi>
<3><62>
<A><63>
<A><HU>
<3><65>
<A><HH>
<2><67>
<2><732>
<2><71i>
<2><72>
<A»<73>
<2><74>
<7><ui>
K2A><Uh>
<2><y7>
<2»<59>
<2><Ul3>
<23<14>
<2><i 17>
<2»<12¢>
<E><ii>
<2><i2e>
<2><123>
<B><I24>
<2><125>
<A><126>
<2»<i27>
<2><13e>
<@><131i>
<72»<132>
<2><{33>
<2><134>
<?2><pi>
<E><HE>
<7Z><H3>
<A><HU>
<P><65>
<EA>CHED
<@><H7>
<2><7%>»
<7><T1>
<A><T2>
<2><73>
<A>LT 4>
<2»<137>
<2><136>
<?2><d7>
<g><ii>
<h><e>T




I ¢239

a
19

32
33
a4
as
36
37
2R
39
12

1
.

12
13
1y
1S
16
17
18

4
+

22
21
22
23
24
25
2e
27
23
29
32
31
32
33
34
35
3¢
37
33
39
42
4y
14 2
43
q4
45
he
47
48
49

245662
34603
24604
24665
d4bbh

24677
24671
24672
23673
J4674
24675
34676
4677
d47080
247214
24732
A4723
24734
24725
34736
247237
24712

2474

34712
J4713
24714
24715
24715
24707
24723
24721
34722
34723
24725
24726
A4727

24732
24738
24732
A4733
24734
34738
24736
24737

24742
24741
2U4TYL2

34667~

AN

225454 POWON!

246454
2626177
226461
241236
f2dyz
PU4U2
206¢43
21ad43s
233770
222436
226241
226261
221237
P2RN433
226241
r26261
221237
222433
236241
226461
221237
226242
224745
2263243
ZH643
237243
7236271
224755
20752
284733
I
NAbded
Pdh1d4
2éa472
el
232073
21229

202920
7272225
723214
292235
203437
Naz43
71372
"329T4

326775
aubTTs
agn753

RPSAG:

PCOUNT
PCOTT:
PCHId:
PCH3S:
PCH3T:
PSAANT
P3TAC:
PSETP:

SAISA

JFOAER RESTARY RQUTIANE

LcaA 1,8PSTAC $GET PRINT INHI INITIAL FOR PRINT
STA {,3PSETR
ICRST }
CrAIT $A4ATT 3 SECONCS TO TERMINAL READY
SEC3
LDA 2,PCOTT ;PRINT S CR, LF FOR TTY, SILENT
STA 2 PCCLUN
CCRLF
ts2 PCCUN
JrP =2
LCA 2,FCH14d 3FF FOR (PT AND CLEARING SOME CRT'S
CCHAR
CxAIT 322 MSEC FOR CRT
SEC~2
CA 2,PCH3S ;HOME UP FOR CRT
CCHAR
CHAlT 328 MSEC FOR CRT
SeECv2
LCA 2,PCH37 3ERASE EQF FCR CRT
CCHAR
CHAIT 128 MSEC FOR CRT b
SECH2 -
CMESS
MPO%C tPOWER
CCRLF
CMESS
P0G s ACTUAL PROG NAME
CSUFRS
MSASU ;SET SwITCHES, START ADDR
CSARU
FSAAN sSUGBGESTED ANSWER
CT12CC .
€cid
C57CK sREAD AMSWER
J¥P 42 sSURGESTED ACCEPTED BY QPERATOR
Jgv? R®354Q sERRCR RETURN
LCA 2:CIGIN sANSWER INPUT'ED
JuP 2,2 :3TART PROG
2 sCOUNTER
S ’5 CR]LF
14 sFF
35 sHOME yP
37 ERASE ECF
4z s SUGGESTED START ADNR
K3TaC sASM VALUE OF JMP NINHI
SETAC ;PRINT INHISIT RQUTINE

SINTTIAL START ADDRFSS ROUTINE
sUSED T4 WELP START WITHOUT SWITCHES

LCA {,8PSTAC :GET PRINT INHI INITIAL FOR PRINT
STA 1:87SETP
JuP KPSAG ;USE POWER RESTART ROUTINE




i
31
22

25

36

27
a8

paee

.

34743
24744

24745
24746
34747

24752
34751
24752
34753
24758

24755
24756
24757
24767
24701
J4702
24763
24704
24765
247656
L4767
24772
247714
24772
247773
24774

MAIN

2e5215
249429

247522
242527
zaz2taz

"42523
731523
231356
AS14sy
aea12

242523
g2z124
£53523
252111
244123
251525
252843
222117
247523
252116
247522
226114
224343
227263
220462
222254
252123
2511321
Tuns524
242124
Jealae

725215
252123
222123
254524
742523
zener2
262392

MCRLF?

MPOUO

D0saqu:

MSAQU:e

MCPuUT?

«TXT 1<15><i23) 3"<i8><i2>

«TXT lPOWER! s"POWERY

«TXT ISEE3,2,54A!

JYSEE3, 2, 5AN

+TXT ISET SWITCHES TQ CONTROL, (3,2), STARTADDRI

$"SET SAITCHES TO CnNTROL, (3.2), STARTADDR®

«TXT 1<15><12>CPYy TYPE: |

t"<15><12>CPYy TYPE:

1]
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d1
32
33
4
35
a6
27
38

A
[v]

13
11
12
13
14
15
16
17
18
19
22
ey
22

2
<

24
;S
)
a7
28
23
32
31
32
33
34
33
3o
37

2201

352114

25212

bS]
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& (AN

DDty D~ O UY QS
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[N oS

WU UL U UL U

T D 62 G 02 T 0P 2D o 2
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25254
25255
25256
35257
25262
25261
25¢62
25263

RSZ64
25265
A5¢606
25007

eMAIN

165420 EXMEM]
736272
726271 EXMMF 3
75273
2251721
225264

24c449d
286271 EXMMT:
2¢51%¢6
295126
245366
2¢6852
Pee2se
2d6124d
Adnuaz
2¢2779
222275
r4p427
?u6ed43 EXPRT:
Z46LAG
226622
?36¢32
246850
232417
7252323
736252
286256
236247
nldatd
"37411
2172412
762421
132414
02761
?26¢43
2404
Q2o4TLY

?2R234 XFROMy
232422 FMADR:
247237 XTOING
23203 LUADRL

$ROUTINF TC EXAMINE MEMORY,

MOV 3.1 H
C3AMS 1START ADCR MESSAGE
CGUES
MXMMF JEXAMINE MEM FROM
DXMMF $SEF NEXT GUESTION, TO (INCL)
XFROM JSURGESTED ANSHWER
crecT
B3cT ' :
CGTCK : READ ANSWER
JMP ] s SUGGESTEDR ACCEPTED
JuP EXYMMF sERROR RETURN
Loa - 2sCIGIN sANSWER INPUT'EN
sMOVR® 0,2,5ZC JEVEN ?
s JMP EXMMF sNC, ERROR
DA {,UPPERLIMIT
st 0A 2,L0WERLINMIT
$ADCZ¥ 1,2,5NC
1ADCZ% ©,2,81C $AC2=<ACOA=<Act 7
1 JIMP EXMMF 1CUTSIDE LIMITS
STA 2,FMADR 3INPUT ACCEPTED
CGUES h
MXMYT 3TO INCL, -
MXMMT sUSE THE. SAME MESS AT D18
XTOIN s SUGGESTER AASKER
cTacT
CoacT
CoTex JREAD ANSWER
JVP «t2 1SUGGESTED ACCEPRTED
R EXMMT JERRQOR RETURN
LoA 2,0IGIN $ANSWER INPUT'ED
STA 2,LYa0R 3INPUT ACCEPRTFD
CCRLF
ColIcL
LA 1,FYADR
cracrT
crocr
LEA 2,FMACR
LCA 1,2,2
crsgceT
cootT
CLATT
LCA 1,LMARR
LCA 2,FADR
I132Z FMADR 3TO NEXT LoOf
JVP .ty
sugs 1,2,8ZR sLAST L0C ?
JMP EXPRY sNO, MEXT
CCRLF sYES, PROGRAM FINISKED
JP a,+1
SxISA sRESTART MAIN PROGRAM
34 ;FIRST MEM LOC NUES
2 PANSWER
37 sLAST MEM LOC GUES, INCL

2 PANSHWER

|
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el
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NS0 N
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5121
25142
25193
35124
25145

25186
25127
2511
25111
asti12

N S B v AR R o |
U u U
R N
-t e s
~N O LU bW

25127
35121
25122
75123
25121

wvi
b
fu rv
[l )]

T 2

754125
246521
247111
2201085
742518
222115
751126
246517

2¢3242

nén1iy
223118
asiio

246517

2304409

247524
244449
Q41516
27114
232¢42

242524
7475243
244523
235124
222249

t51106
246517
Jubdayd
241517
782043

1717777
¢aQedd

MYXMMF

DXMME 3

MXMMT ¢

MIMME g

DPCONY
CMADR:

LEXAMINE MEM FROM |

JTXT
JIXT IX M FRQM
JTXT ITa INCL,
LTXT IDEPASIT:
JTXT 1FRGM LOC
177777

c

1 "EXAMINE MEM FRQM

1UX K FROM M

$"T0 INCL, "

y"DEFQSITY !

p"FaCcY LOC ®

sDEPQSTIT CONTENT QUES
s ANSHWER

L
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b JECONNVLED =

[CLRC RO SRR PAN G, IV IS NG B SIS O ]
el N
[SANUA IRV IRV, RV, R C V]
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wiry
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Cul
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L B R IR S N e e i VI s %)

N
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[aVE,V]
oo

B Bl TN T 40 NS SR B TP B B D B TR ST E BEUNEIER RPN

W O O B TV G O O G
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wl
[
o
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126

e €
[s 2B )
BRACIE * AR e o

o Cu
U

Ll £ORR SR SV
T3 ST
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3 Yo Ry g R

N Y

247678
724734
23ne72
c45z23
238672
c10667
247y
172414
282772
22421
MedTu2

DPMMFE 3

DPMMT:

OPPRT:

IRQUTINE TC DEPCSIT IN “MEMQRYy,

MCVY
CSA~S
C3UES
MOMMC
MOMMC
CPCEN
cTCCT
ccocr
CaTeK
Jup
JMP
LCA
STA
CSUES
MCMVF
MOMMVE
XFRCHM
cToCTY
cooeT
CGTCK
JMP
JMe
LCA
STA
C3IUES
MXMMT
MXMMT
XTCIN
cTCeT
cnocT
K

~
[

T

-4 2

oy

(€0 i Sl &0 uull S i o )
> > P b > U T

-4

3,1

+2
DPRMMC
2,0IGIN
2,CMALR

. ¥2
DPRHMF
2,01IGIN
8,FMADR

.12
CPRMMT
2,0IGIN
2,L"ADR
1,CMADR
2eFMADR
1/2¢2
3, LMADR
FABR
ety
3,2¢52R
DPPRTY
3,41

JSTART ADDR MESSAGE
JCEPOSIT:

JSUGGESTED ANSHER

JREAD ANSWER
sSUGGESTED ACCEPTED
JERPLCR RETURN
JANSWER INPUTIED

$ INPUT ACCEPRTED

sFRCM LOC

;SUGGESTED ANSWER

JREAD ANSWER
3SURGESTED ACCEPTED
SERPOR RETURN :
JANSWER INPUT'ED
;INPUT ACCEPTED

170 INCL,

;SUGGESTED ANSWER

sREAD AMSWER
sSUGGESTED ACCLPTED
TERSCR RETURNAN
$ANGuER INPUTTED

s INPUT ACCEPTED

3 TO NEXT LGC

SLAST (nC 72

$NO, NEXT

sYES, PRCGRAM FINISHED
IRESTART MAIN PROGRAM
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e52e4
25245

2526

25227
75212

Py

[VINE ]
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[AVIRAVIN SURNAVIE sVIN AU I W]
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[EOR VLIV IR VAR VTS CIR U NV VIS SRS IS /R V1]

RaVIN VN sVEN VI sVIN oV REAUTE JUIN oY)

g Wi

v v oy
TR LN W W W LINU R, PO R Py U
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N
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S
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fu v PUTU N PO Ty
-

o
[V ¥ N PN

MATN

282229
40203

by

22
f2

=

agee77?

222249
2822822

254773
225490
244447
025498
244413
227442
246475
346768
225423
LGy
225404
240441
286245
Teeedl
eQ6TLY
242823
feeIUD
Ne2ZA2
224752
282329
2222329
2v6244
245226
236243
245226
226249
295227
234743
021435

RAUES
dUESA:

MXQUE ¢

MX2sP1

XQUES

QUESD:
YUESM

QUEST:
GUESS

ITAPE 3

+EQT

e $RETURN ANDR GUES ROUTINE
2 1SUGG, ANSWER

«TXT 121 s

TXT L 1"2 sPACEY

$RCUTINE TC QuUTPYT NLESTIONS,

$RO0N TU USE, SEE EXMEM,

JCALL CILES

' MSUES sLAREL TEXT TYC/LPT 1,9+17,25 LETTERS

CRUES JLAREL TEXT CIS ALL®AYS 9 LETTERS
3 ASUES JLAREL SUGGESTED ANSWER

H cTeeT JPRINT ROUTINE FCR SUGG, ANSWER
! CHCCT sDISPLAY ROUTINE FOR SUGG. ANSWER
' RETURN  3T0 RELEVANT CALL OF INPUT ROUTINF,
STA 3,RAVES

LEA 10213 ;1. PARAM

STA 1,GUESH -

LCA 101,3 124 FARAM

STA 1,GUESe

LTA 1,82,3 33, PARAM

STA 1,0IGIN

STA 1,GUESA

LCA 1:,3,3 14, PARAM

STa 1,GUEST

LcA 1,d,3 35, PARAM

STA {1,GUESS

cricy

CCRLF

crisre

2 sCISPLAY MESSAGE

C“¥ESS

2 tPRINT MESSAGE

LA 1,GUESA

2 sNUMBER PRINT ROUTINE TTO/LPT

2 INUMBER PRINT ROUTINE DIS

CCISP

MYXGLE

CvESS

MXSLE 17

CMESS

“X25F 4 12 SPACE

LoA 3,RQUES

Jrre 5,3 $AYPASS PARAM,, RETURN




48

49
53
B3
52
53
54
55
S6
57
Sa
59
Y
o1
62
63

sTAPE 4 .
3 GENERAL INPUT=S2UTINES, VERSION T7AD119 BY HK

$ GETCC GET DECIMAL NUMBER

7 GEICK GET OKTAL NUMRER

3 GETABI GET BINARY NUMBER

} GETSC GZT7 SINGLE CHARACTER

] GETTX GET TEXT STRING

7} ARSTRACTS:

.. N mu e we e

-

. e s we

~AFTER LAIL
DEC,.=~, CCT,

N3 DIFFERENT ROUTINES THE QPERATER CAN KEY=IN A

=3
THE \U“E‘” c

LS

A BINARY NUMBER, A CHARACTER OR A TEXT=STRIANG
B T%F CHARACTER wIil.L AFTER A TERMINATICN=INPLT
IGIN", THE TEXT=STRING IS PACKED INV 4 RBUFFER

TSE ATORESS OF TEXIN IS STORED IN "DIGINS®

BE STORED IN n:
CAaLLED nTE X'\"
FOR INCIRECTY

=

DESCRIFTICN:! :

"“JL}MBF"“ '\: T30 7 INE

fl)

>GETCC< FER A SECIMALNUMBFR DX, WHERE =3276R <= DX <332767,
ACCERTED INPUTS ARE r=rd,1 asea9,

>GETCK< Fe

2 \ TCTALNUMBER 0OX, WHERE 2 <= 0¥ <= 177777,
ACCEPTED I H

T3 A;E 8!1! X 7.

Y SUMBER BX, WHERE ¢ <z BX <= (1111,

>GETBI< FIR A AR
Ia ?E 2rie

A TERMINATICN=INSUT wILlL STORE THE ENTIRE NUMBER IN THE PAGE=
ZERQmALRERS mrIsINt »

"CHARACTER = I FUTROLTINF? ‘

>GETSC<

an NGLE CHARACTER, ACCEPTED INPUT IS
CHARACTERS «

T~ TSE OCTAL ASCII= CODE 11, 33, 48 =~ 176,

A TERMINATIZINSINPUT AILL STNRE THE CHARACTER=ASCIT-CORE
(4ITHFOLT FAPITY) IN THE RIGTH HALF OF "DIGIN",

TTEXT"eINBUTRIUTINE S

Cr 4 CHAZACTERSTRING OF MAx, B% CHARACTERS.
INSUT I3 C~ARACTFRS WITH THL CCTAL CODE 13, 42 - 176,

AFTER & TERMIVATION THE STRING IS PACKED Rl AND THE 3 LAST
BYTES I% TmE STRING wILL ALWAYS CONTENT CR,LF,2, THEN IT IS
STCRER IN "TEXIN®", FISST UP TO B3 EBYTES OF INPUT, FOLLCWED
3Y TrE TEFMINATICN BYTES,

(PP




- Ne we w4 v we

-~ me

. Wy we e W =

~e

OPERATIAG PROCESLREY

THE ZOUTINES 8RE CALLER By THE INSTRUCTION: C>NAMEC,
WHICH ESUALS JSR "ROUTINEM™, AFTER RECEIVING A LEGAL NUMBER,
CHARACTER (OR TEXT=STRING FUOLLCWED &Y & TERMINATICR, THE
PROGRAM RETLURNS TGO CALL+3, WHEN A FORMAT= QR OVERFLOWERRQR
OCCURS, THE RETURN 1§ CALI+2, WHEN CNLY A TERMINATQOR IS
INPUT, THE NEYJ?\ IS TO0 CalbL+te-

CALL CGTICC jCR CGTOK, CGTBI, CBTSC, CGTTX
ERM RETUIN
ERRCOR RETHURN
NCRMAL RETLAN

TERMINATOR:
IN ALL RCUTINES THE INPUTS: NL, LF, CR OR FF WILL
TERMINATE T=E MESSAGE,

EVERY ERRCRRETURN WILL TNITIALISE THE BUFFERS, COUNTERS
ETCur AND THE RE~INPUT'ING THEN HAVE TQ START AT THE LAST
TERMINATION POINT, AN * IS PRINTED,

CANCEL:
IT'S POSSIBLE Y0 CANCEL THE LAST~KEYED DIGIT OR CHARACTER

BY INPUT'ING A SU3OUT, CEL OR CAN CFARACTER oTHE PROGRAM

ECHOES THEN A MSM, AND WATTS FOR A AEN INPUT. IT 1S NOT

POSSIBLE TO CANCEL MORE TwaN ONE CHAR, AN ATTEMT wILL
GIVE ERROR RETURM, : -

THE MULL ChAR IS BLINS,

‘IF A CrARACTER IS NOT TER“INATOR, BLIND, CANCEL GR
hd

ACCEPTER, IT I3 ILLEGAL AND CAUSES ERROR RETURN,




| €007

91

a2

23

24

25

$6 25246
87 29247
ga 058283
29 25251

12 852352

11 #5253
12 25254
{13 025255
14 &5256
15 75257
16 25262
17 z32¢6!
18 795262
19 25263
22 25264
21 23265
22 25266
23 25267
24 25272
25 2527
26 25272
27 25273
28 25274
29 2%27%
32 25275
3y 25277
32 253¢7
33

34 25321
35 79322
26 73343
37 #5344
38 ’538%
39 S53¢i
42 35347
41 25312
42 2531
43
44 ¢
45 2
46
47 ¢
a8 2
49

52 25317
S1 2932
S2 25321
53 35322
54 25323
55

56 25324
57 25325
Sg 25326
59 a5327
62 25330
01 253314
02 £5332
03 25333
od 259334

312
31

31
31
3

u
lc

.“'AI!\

288486
PZL443
feua3t
ACLULb
neLdht
734454
754482
121122
222421
125420
2144406
242774
125642%
{g1122
24445
191122
fp2d44uy
121122
P2uuyy
131122
r24435
401122
PRouLd
127485
te3ul?
121833
2424

SRR
F2147)
naLy22
2oyt
12342}
o211
131215
a%n771
T32413

1264323
Cea43Y
122414
230776
2314329

126423

2 Lo243d

1224145
2uiT76
231429

220¢29
233177
AN
adezgia
235942
224353
722255
232562
24023

$ SUBRQUTINES USED BY ALL IVPUTROUTINES

)} GETCH

GETCH:

RANDI

RAEND S

INTTIG

BZNUK?
AANUK?

INNUK e
83NUK?

GLETRE®
HC{T771
RADYN
RALIF:
RASPAL
RAPLUT
RAMING
RAZERS
RACAN!

GETS A CHARACTER FRoM TTI QR NUK TQ ACH

STA 3,GETRE

J3R BZNUK 3 CHECK BUSY AUX
JSx INTTI s INPUTDEVICE = TTI
J3R INNUK 1 INPUTREVICE = NUK
LCA 1,RAZFR 3 RFAD ASCII FROM NUK
LCA 3,RALIF 3 ACR=KEY -

3TA 3,5ADYN

MOV ZL 2,2,32C 3

Jyvp RAEND : DIGIT FQUND

INC 1, ;3 ACY = DIGIT

£sz QADYN ; Bw9

JvP RANDI

S§u3B 1,1

MOvVZL 2,2,82C

LTA 1/RAPLU 3 ACY = #

MCVZL 2,2,82C

LCA {)RAMIN 5 ACL = =

MEVZL Q.2,52C

LCA 1/ RALIF ; ACYy = LF

MCVZL 3,2,52C

LCA 1,RASPA 3 AC! = SP

MTVZIL  2,2,52¢C

LZA 1,RACAN ; ACYy = CAN

AND 1r1,SMR

RALT s NO KEYS

¥ov 1,2 : ACL TR ACD

JvPe 8GETRE

SKPMH XTT11 ;IS TTI KEY PRESSED 2
Jre 2,3 : Nf, CHECK CTHER INPUT DEVICE
LA 1sHCL77 3 YFS, GET CHAR

oI 2rXTT?

AND 1¢2

NTOS XTTI

MOVH 2+2¢SNR 3 NULL CHAR ?

Jvp I8TTI

Jvp 8GETRE

Sun 1,1 s AfC131=2

C1A 2, NUK 1 TEST BUZY NUK
SLE=® 1,2¢82ZR 3 18 AC2=3 7

JypP AANUK ¢t NC = KEYBNARD NOT READY
J¥P 2,3 5 YES, RETURN,

sU3 1,1 s ACl1:= 2

Cia a,NUK s GFT XEY BITS

SuB# 1,2¢8NR 3 ARE THEY ZERQ ?
Jve -2,3 1 YFS, OTHER INPUT, TEST TTI
J¥P 2,3 s NN, KEY DEPRESSED
e

177

¢

12

4?2

52

5%

£2

32
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o)

59

62

ny -

—
=
(24 o TSRS I SURE Ts B | !

(S0 VRV IV IRV SR G (I DA Oy YV |
N W
o
-

©
wn
w
wn
o

25335
75334
25337
29340
25341
253D
25343

=
=

[V RV
r o
[ealRV) |

=
IR

352
353
15354
355

=~y

25357
25303
35361
25362
25303

. 79364

25365

05364
25367
25372
59371
25372
25373
253714
25375
25374
25377

25430
f5441
39uU¢?
75443
AS4gdi
794dn

562

5497
gLy
nS5a11
25412
5413
514
£546195
LR
9417
n5422

25421
55422
25423
“suu
55425

«UAIN

232559
112415
ARa4ens
232765
112415
227422

221471

254461
2372437
151122
fgAd17
151122
26n4als
152223
852451
£22533
224422
2d2447

254436
2e4427
d2634
26045
2063401
242431

382639

2225214
~Ea773
222829
224766
126432
PLLETS
“ybUd2h
26U
712423

LPEIYS

n1d2d
119429
226047
224743
Qau6eLud
224743
782413

P3AUT4
112415
201421
23Ad72
112433
fd1Lat
A3u465
112432
fd14aay
201429

ferd32
206333
PY6d2Y
240229

28eU2Y

DELTE:

DELOVE

TYPING

TYPRE?

ILLGR:
ILLEG:

INTERY

ONTER?S

TERMT!

INRETS
XTXCOs
XTXNOD S
LASTNS
DELRE:

LCA
SLB#
JuP
LCA
suss
Jvp
JvF

STA
LT
MOVL
J¥p
MEVL
Jup
ADCIZR
STA
LA
JSR
J¥e

STA
JSR
Jup
coouy
CCraAR
Jvp

z

LCA
J3R
LCA
J3SR
su8
STaA
STA
JER
132
Jrp

152
182
CvYESS
MCRLF
coIse
MCRLF
JMP

LDA
SUB#
JVPe
LTA
Sudlg
Jve
LCA
SLg74
JMP
JuP

4
TXCCU
TXEND
2
2

2,HC32
ZIEISAR
DELOV
2rmC177
2421 5NR
DELOV
1:2

3,CELRE
2,LASTN
2:2¢52C
ILLGR
2,2¢82C
ILLGR
2¢2
2,LASTN
2,rC44
TYPIN
SDELRE

3,TYPRE
TERMT
aTYPRE

ATYPRE

2,+C44
TYPIN
a,rCs52
TYPIN
1,1
IIDIGIN
1,8XTXCC
EXTXND
INREY
ONTER

INRET
INRET

$INRET

2,HC13
2,29 SN\R
1,3
2,HC4S
2,2+SNC
1,3
2,HC1t
242482C
103

£43

e NS e e ww ws e

. w4 N e A e e ne e

-

- ww wa e e

. ne we ~. s

~ e wa

i S s wa we ws a8

s Ta WA e ws ws e e Ne we

.~ we ne v e

THE CELTE RCUTIME LOOKS FOR RUBQUT

1S AC?= 32 7

YFS « RUBCUT

NO

I8 AC?= 177 2

Y§ « RUBCLT

Ne

CHECK FOR TCO MANY RUBOUTS
03 THE FIRST CHAR IS RURBQUY
IS LASTN = (77777 2

YFS = FIRST I8 RUBQUT

IS LASTN = 277777 7

YES = TCQ MANY RURQUTS

Np = PLACE 277777 IN LASTN
To INDICATE RUBOUT

TYPE 8

RETURN + 4

TYPE THE CKAR IN ACO ON TTY/DIS

TERMINATOR 7
YFS, DO NOT CAPY -

TRY TO TYPE CHAR . ON DISPLAY

TRY TO TYPE CHAR ON TTO

ILLEGAL ROULTINE, TYPE 3
CoPY LAST CHAR

TYPE *
A1 2
DIGINt= 3
TEXINis CR,LF,2
FRR EMPTY TEXTSTRING
It LEGAL OR CVERFLOW RETUR
IS TO CaLL + 2

TERMINATION RETURN TQ CAL
FAR ACCEPTER INPUT

TYPE CRyLF “ITH MESS TO #4aIT FOR

N

L+3

DEVICE READY, RETURM IS T0O CALL + 1

FOR NO INPUT, ONLY TERMINATION

(FOR ANSWER QUE, WITH AN OKAY),

RETURN TO FaIM PROGRAM

THE TERMT ROUTINE L00XS FOR TERM,

IS ACZ2=13 7

YFS = IT IS NOT A TERM

NO

15 ACA=<18 ?

NOy IT'S MCT & TERMINATOR
YES

Is aC3=< 1 ?

YES = IT IS KOT A TERMINA
NG = IT IS A TERMINATOR,

RETURMN ADDRESS TO MAIN PROGRAM

ANCRESS OF TLXTRUFFER CCU
ADDRESS CF TEXT TER™M RQUT
X77777 FOR FIRST/RUACUT,
RETURN AUCKESS FOR DELTYE

TCR

RETURN

NTER
INE
ELSE

-
-

CHAK




et

25426
254627
CHhald
25439
29432
55433
N5434
35435
254356
89437
A5447
2SaGy
25442
25443
25444
55445
29446
25447
p545¢
a5451

25452

‘25453

25454
25455
3954540

- 75457

54"
295406
25402
754063
L9464
29465
25460
$ah07
5173
19471
25472
35473
as547u
25475
254745
75477

~)

YUY N
&
w o

3
Vi il
[N GO SRS
=

BRI A T
[N
c

nS4773
126202
Td654
R Y]
126429
T4a53y
dodeyl
eALTSe
MetdSa
234676
AJNTTY
2J4d12
224513
224527
2423
232422
2AULb62
a2us17
246529
22uT736
232762

254426
235432
111232
724513
115
asiel A B
53427
116432
NeET Y
235427
116233
~dalzl
234422
116415
133299
234429
116415
133299
PR4d7T4
156£32
voue7d
P24
222229

3} DECIMAL=nNUMBERP«INPUTRCUTINE,

GETDC? STA 3,INRET
ADC 1,1
STA 1,8LASTY
STA 1,CSIGN
SLB 1,1
STA 1 NUMBY
GETD1: JSR GETCH
JSR TERMT
JvP TERMDC
JSR DELTE
JvP GETN!
J8R LETEY
J3SR CHRAN
JSR CFIDC
JMpR DELDC
JMP CELDC
JSR PLADC
DELDC: LCA 1,C0CDIG
STA 1,8LASTU
ECH04:  JSR TYPIN
JMP GETD

H
i

e NS N Me N WA e NE NE e N he e e e

~

INITIALIZE ;
AC11=3177777 ;
SET LAST4
SET DSIGN TO +
Actez 2
CLEAR NUMRER
GET CHARACTER TQ aAC?2
TEST FOR TERIMINATOR
IT IS A TERMINATOR
TS NGT A TERMINATOR=
IT 1S A DELETE=CHAR
ITYS NOT A DELETE=CHAR
PUT CHAR IN RANGE 2=9
TEST FOR OVERFLOW
FIRST
LAST IS RUBCOUT
AL LASTY4 TC MUMBY
STORE NEW DIGIT IN

IS IT A REL 7

* 12-DEC,
LAST4

TYPE NEW CHARACTER
GET NEXT CHARACTER

3 SUBRCUTINES USER BY GETCC,

LETE4Y 8TA 3,LEREY
LA 3,rC42
MCV 3,2
LCA 1,FC62
SLBz 2,3/5NR
Jre ECROG
LTA 3,+CB2
SLBZs 2,3,52¢C
JSK ILLEG
LCA 3,HC72
ALCTZS 2,3,8\C
JSR ILLEG
LCA 3,r~CS3
sSLg= 253¢SKR
AND 1,2
LTA 32,RCS8
suBH %,3,8NR
ADD 1,2
LCA 3,rC6e
ACCZa 2,3,82C
J8R ILLEG
JVP a| FREL

LEREd: 2

HC11: 11

HC13: 13

RC15;: is

AC32; 32 .

HCAd721 4

ncag: a4

HCS21 2

nCS3: 53

nCS55: S5

AC12;: 12

]
’

e

. %4 = we we

SE we %A %A NS Ne e ne e w8 e wa

LEGAL TEST

Ac2i= CHAR

18 Ac? = 4¢ 7

YFS = THE CHAR IS A SPACE

No

IS Ac3 » 52 2

Ne « THE ChAR IS NOT LEGAL
YES

Is AC?® < 72 7

NZ = NOT LEGAL

YES

Is ACo >< 531 72

NG = IT'S A PLUSSTGN, App 62
YFS

Is aAC? »>< 55 7

Nt o= TT'S A MINUSSIGN ADD 62
YFS

18 ACA >z &2 ?

NOONQOT LEGALS

YES = IT!S A VALID DIGIT




. . b 2072 ,vAIN

- 1
g2 05514 204456 TERMDC: J3R CFTDC 7 TERMINATION, TEST OVERFLOW
83 75515 721665 J¥P CNTER g TFRM IS FIRST

84 75516 neguze Jup TERDC 3 LAST IS RUBCUT

85 25517 n34uyy JSR PLADC 3 ADC LAST DIGIT TG NUMBY
26 25521 224447 TERDC: DA 1 NUMBRY
€7 85521 "3~y L2A 2,CSIGN
28 05S22 125315 MOya 1o1/8NR 3 I8 ACYL = 2 7
39 ©5523 rza4e3 J¥p TERMY 3 YES = ZERD ALLWAYS POSITIVE

2 05827 151414 MCVH 2,72¢S2ZR 3 15 DSIGN = @ ?
11 55525 124478 NEG 1,1 t No = IT°IS A NEGATIVE NUMBRER
12 25526 04eg75 TERMI:  STA 1,0IGIN 3 YES = IT'S A POSITIVE NUMBER
13 95827 "ynes5t JMP INTER 1 QUTPUT TERE (CHAR
11 .
15 ©5530 £Su421 PLADC:T STA 3,REPLY 3 PLACE LASY DIGIT/SIGN
16 75531 126437 LCA 1,8LA8T4
17 29532 152409 SuB 2,2 3 AC2:= §
18 25533 32756 LCA 3,HC53 3 LAST = + 2
19 £5%34 136415 Sup= 1,3,SNR 3 ND
22 25535 23412 JUP PLASI 3 YFS, SET DSIGN
. 21 25535 152522 SuszL 2,2 ?oAC21= L
. 22 95537 234753 LTA 3,HC55 3 LAST = = 2

€3 25542 136415 Suga 1,3/58R 3 NC
24 25541 n3z24260 JMP PLASI ! YES, SET RSIGN -
25 75542 2317425 LoA 2,\uvay
26 25543 nad413 WJER MULTE 1 MULTIPLY NUMB4 WITH 12«DEC,
c7 25544 133222 AZD 1r¢ 3 ADD LASTY TC NUMBAX1Q
22725548 ~52342p STA 2oNUMRU 3 PLACE NEW NUMBRER
29 25540 g2423 J¥PR SAEPLY

~ 32 75547 2Sp416 PLASIT STA 2,085IGN ¢ PLACE NEW SIGH
Iy 25557 fyo40d JVP SREFLA4 3 RETURM =
T2 19S5Y r90¢2d REPL4: 2
33
34 05552 724417 CHRAMT LCA 1,RC62 3 PuT CHAR IN RANGE g = 9 C°
1S £5S83 132423 - Su3 12 s PUT CHAR "M TC 53 QR
3o 25554 753412 STA 2,CCDIG 3 PUT CHAR M"=" T0 S5
37 2955535 22143 J P 2,3 $ ¢ AND = wAS ADDED 67 IN LEGAL TEST
A . .
39 25586 040426 MULTE: STa 1,MULSA 3 NUMBER TO BE MULT, RY 12 IN AC2
472 05557 145122 MCVZL 21 7 AC2ENUM, AC1=2xNUM
41 25507 125123 MOVIZL 1l p oAc2INUM, ACisdxnvyM
42 25561 133422 ADD7L 1e2 7 AC2=1PRNUM, ACI=ganNUM
43 25562 p244n2 LCA 1, MULSA
44 25563 021422 JVP 2,3 ; RESULT 1N AC?2

25564 020223 MULSA:R
25505 027228 DSIGN:
0566 247222 DCLIGE ¢
<5%07 727323 NUMB4:
25570 2e5424 LASTUL  LASTN
51 25571 222460 HC63: &2

Pl o
o
DN

P
-~

-

SIGMFLAG, €=+, 1=, 177777=N0 SIGN=4

(Vg RS S =)
DS E e B 9]




ot €T —

PR VIR SV I

Z5

27
29
ie

11

13
14
15
16
17
18
19
ap

22
23
24
25
26
27
28
29
30
31
32
33
3
35
36
37
32
39
42
141
42
43
4y

2e71

25572
29573
25574
29575
3576

{5s877.

F56Q37
5641
25642
256¢3
256U
256¢c¢S
25606
25647
S ToR
25611
25612
25613
250614
256148
25¢1t16
25617
2e€2n
5621
5622
*5¢623
25624
05625
25626
25627
85637
7296351
75632

*5633 ¢

59634

756395
79¢30
25637
75642
25641

25642

JMAIA

"54453 QFTRC:

£26775
125122
C22445
712444
125122
2g2442
234712
136415
A2ruze
734726
136415
222427
176423
2327553
151112
254753
232754
155129
175129
175112
226556

QF TSIt

OFTRE:

STA
LLCA
YCViL
JMe
182
MCVL
JrP
LCA
SLB#
Jop
LCA
SUB=
Jup -
sua
LDA
MOVl
STA
LCA
PCOVZL
MCVZL
MOVLA
JSR
ATDZL
JSR
MCVL#
JSR
ARD
MOVILR
Jve
LTA
MOV
J&R
MOYZL=#
J3R
JHYE

L2A
¥CyL#m
J8R
187
Jve

3,RETCF

1,8LASTY

1,1,52C
2RETOF
RETCF
1,1,82C
3RETOF
3,rCH3
1,3/5AR
CFTSI
3,rC55
1,34355R
CFT31
3,3
2,0851I0N
2,2:52C
3,C3IGN
e NUMBY
2+3

3,3
3,3,52¢C
axXILLG
3,21352C
AXILLG
2r2rS82C
$AILLS
1,2
2,21 3NC
CFTRE
3,CSIGN
3,373NR
2xXILLG
2,2,SIR
AXILLS
CFIRE

Z'CS N
21218NC
aXILLG
RETQF
#RETOF

H

H
H

OVERFLOW TEST FOR SIGN AND
(PREVA*12)+LAST < LIMIT DX

IS THE LAST RUBBED OUT ?

e IS IT THE FIRST ? YES, FIRST

YES, RUBRQUT

NC, IS LAST A + 7?7

NC

YES

Is LAST A = 7

NG

YFS

Arzsz 2 .

IS DSIGN = (77777

NO

YFS, SET FIRST +
ACZ23=PREVICUS (PREV)
PREVX2

PREV=®UY

PREVaB>=655%6 IF

PREV >= 8162 ,
PREVX1y>=65542 IF -
PREV >= 6554
PEEVx1A>=32772 IF

PREV >= 3077
(PREV*12)+LAST>32767
(<S32762)+42 ¢4,9232767 7
NP, RETURN

YFS, TEST +« 32768,3276°9
TEST SIGHN

+327683, +3276°9

«32768, UK RETURN
=227569

AT
RETURN

OVERFLO® TEST SIGN

IS IT FIRST SIGN 7 YES
NO

PASS RURQUT/FIRST RETURM
RETURN

RETURN ADRRESS

e e e e et




. | 2272 ,VAIN
ar- )
Q2 7 CHARACTER=INPUT=ROUTINE
23
24 25643 256537 GETSC: STA 3,8XINRTY
S 05646 126¢22 ACC 1ed 3y ACL=177777
06 09645 T4kGUY STA 1,8LASTY 3 SET LASTH
37 25646 126403 SUB 1,1 ;7 AClei= 2
€8 25647 244435 STA 1,NUMSC 1 CLEAR NUMSC
g9 35652 746539 GFTS1e  JSR @XGTCH 3 GFT CHAR TC Ac€g
12 25651 226526 JSR AXTAMT 3 IS5 IT A& TERMINATOR 7
11 £5652 120453 Jup TERMSC 3 YFS : ’
: 12 85653 ¢¢6523 J8R eXCLTE ¢ N = IS5 IT A DEL CHAR ?
T 13 25654 222774 Jyp GETS1 ;7 YES
14 25655 224419 JSR LETE $ NO = IS IT LEGAL ?
15 25656 234432 JSR OF T3¢ g IT'S A LEGAL CHAR, TEST OVERFLOW
16 25657 247423 JMP CELSC :+ FIRST
17 25667 227422 J¥p CELSC + LAST IS RUBCUT
18 25601 224435 J35R PLASC 1 PLACE LAST IN NUMSC
19 25662 242423 DELSCT STA 2/3_AST1 3 STORE NEW CHAR IN LASTY
22 25663 246516 JSR AXTYPN 3 TYPE NEw CHARACTER
21 25664 2323764 . J¥P GFT1S1Y 1 GET NEXT INFUT
22
. 23 3 SUBRQOUTINES USE> 2Y GETSC
24 h
25 75667 54413 LETELs STA I,LERFY ; LEGAL TEST
26 75686 230613 LCA 2,r1C49
27 25607 234414 LDA I,R1C11 o
- SRT25670 f24412 LDA {,r1C33 )
29 25671 126415 SuB= 2,1,8\R 3 IS AC2 = 33 ?
I 1NS672 Cl2476 J¥P $LERE{ ; YFS
31 A95673 11h415 Sy3e 2,/37SAR 3 Nn = I8 AC2 = 11 7
32 NS6T74 242434 JHe SLEIEL 3 YrS '
33 4567% 112232 ARC72= 2,2+s52C 3 N = IS ACZ >= 42 7
34 05676 226477 JSR SYILLG 3 NO
35 9677 ~o24unt J™¥P ALEREY 3 YES = IT 1S A LEGAL CHAR
36 05722 029222 LEREl: 2
37 .
32 05781 727R4¢ HICHg:r 42
39 £G722 732233 HLC33:r 33
4¢ [STI3 247211 HICI1:r 11
4y 25736 $22202 NUMSC: @
42 29725 225424 LAST1:  LASTA
43 .
4y 057¢6 026777 QOFTSCY  LDA 1,8LAST!1 1 CQVERFLOW TEST
45 75737 125172 MOVL 1,1¢52C 3 I8 THE LAST CHAR RURBED OuT ?
‘ 46 ©5TL12 021479 S NP 2:3 ; OR IS IT TwE FIRST 2 YES. FIRST
47 05711 125422 MOyl 1,1,82C -
48 »STL2 ;21uney J¥P 1,3 7 YES, RUBQUT
49 #5713 230771 LCA 2/ NUMSC 3 NUMSC = 3 FOR FIRST
52 05714 151¢24 el 2,2557R 3 15 IT THE FIRST CHAR ?
51 35715 2d646d JSR aXILLG 3 NO, OVERFLGCW
52 @576 731422 J¥P 2+3 ! YFS, RETURMN
53
54 2S7({7 232766 PLASC: LCaA 2,8LASTY 1 PLACE LAST CHAR
55 25722 057764 STA 2, NUMSC
56 25721 21422 JVP 2,3
CFYSC y TERMINATIAN, TEST OVERFLCHW
8XCNTR ¢ TFRM 1S FTRST
TERSC s LAST IS RUBCUT
PLASC 1 STGCRE LAST CHAR IN NUMSC
{/\NUMSC 3 MOVE CHAR TQ BIRIN
1,2IGIN
SYINTR 3 CQUTPUT TERM CHAR




24

57
58

W15755

A5756
25757
#576"
25761

- 15762

25763
~h76u
55765
ERNAE
25767
28777

25771
w5772
#9773

25774

25775
w5776
25777
reY2
f62at
t62d2
76%¢3
56224

J0e¢s
qoreo
pe227
el
Jeell

3 CCTAL=ANUMBED=INPUTROUTINE

v56u51 GETOK: STA 3,8XINRT

126423 ACC 1,1 y ACL1:=1T77777

246526 . STA 1,2LAST?

126422 St 1,1 1 ACY1=

244525 STA {oAUMAD

2deduz2 GETCLr  JSr 8XGTCK 3 GET

T2H6GWD JSR axX7aMY 3 IS IT A

2225¢3 Jvp TERMOK 3 YE

236435 J3R 8XCLTE 3 NN

222774 JUF GETO1 1 YES

adedie JSR LETER HI

edtyuyy JSR CHRA2 s IT IS A LEGAL DIGIT
22L4LS JSR CFTE2 H

222423 Jvp CELOK ;s FIRST

L Re Jve DELOK H

224462 JSR PLAGK ?

£2L423 DELOKY L=cA 1,CKD1G

PUEULT STA 1,8LAST?

ov642o ECHO2:  JSK 8XTYPN 3 TYPE NEW CHARACTER
da2aTee JMP GETOY 3 GET NEXT CHARACTER

7 SUBRCUTINES USE" 8Y GETCK

7Sd413 LETE2: STA 3,LERE2 3 LEGAL TEST
23413 LCA 3,r2CU0

116415 SUBs $,3,55R 3 I8 AC” =
=0277 JMP ECRE2 1 YFS «
XTI TRE LDA 3,m2Ck2 3 NO
116232 AcC2= 2¢2,32C 3 I3
Tabdy2 J &R gXILLG ¢ NO
t3a627 , LTA 3,02C72 3 YES
116233 Axg73 2s3,808C 3

by - J3R axiLLe 3 NC
na2edt JupP ALERE2 5 YFS
230022 LERER2Y £

1243 H2CHRE 47
7e6Y n2Ceer €2
F9237¢ Rm2CT72Y 72
733429 0<DIG: 2

725367 XILLGt ILLEG

('25335 X2LTE:s G{CELTE

P2S427 XTRMT:  TEavy

226246 XGTCr: GETICS

T¢5357 XTYPA: TYrIn

TE5421 XINRT:  INKET

254723 XINTR:  IMTER

725472 XANTRY  CATER

P24765 CHRAZY LCA 1,H2CED
111229 MOV 2,2 .
132423 S L2 1 PUT CHAR
152764 STA 2,CXDIG
PeLuzy J"'P 213

CHAR TC aCe2
TERMINATOR

IS IT & DEL

TFST FQR OVERFLOCA
LAST IS RUBCUT

ADC LAST2 TC NUMB2 w» B«DEC
STORE NEw DIGIT IN LAST2

C~aR IS A SPACE

AC™ >z 62
= NOT LEGAL

Ié AC? < 72 7

NOT LEGAL
IT IS A4 vaLID DIGIT

IN RANGE 2«7




2374 ,uaATN

|
21
22 26212 rPSuU1S QFTE2: STA 3,REQF2 3 OVERFLO» TEST
83 20213 230427 LCA ZohuUMR2 ) )
Cd Q0?14 26425 LZA 1,8LAST2 3 1S THE LAST BIGIT RURBED QUY ?
CS5 26215 125122 #CVL 1,1,82C 3 CR IS IT THF FIRST ?
ce 26816 20241 JYP 2RECF2 3 YFS, FIRST
41 26217 ~12412 152 RECF?
28 nen2r 125122 MEVL 1,1,37C
29 Cof2! Te247s JMPR 6EQF2 3 YES, RUBOUT
18 2ee2? 23ua4ys LoA 3,CF2C0 ¢ NGO )
11 26223 156433 SUBZs  2,3,3NC 3 IS NUMB2 <= 17777 2
12 26e¢2s 2¢6754 JSR 2XILLG 3 NC = OVERFLOW
13 Qevdh ¢1pun2 182 RECF2 s YES
14 20€26 222421 J¥F 2REQOF2 3 RETURN
15 26¢27 2dread RECF2: ¢
16
7 062372 rP2puyt PLANKS LDA 1,8LAST2 3 PLACE LAST DIGIT
18 DOR3Y 3341 LA 2,NUMR2
19 6232 151123 MOVZL 22 1 MULTIPLY NUMB2 WITH 8«DEC
2 PE233 151123 MOVZL 2+2
- 21 “orl3y 151123 MOVZL 2,2
Q 22 36235 133322 ATD 1,2 s ADD LAST BIGIT
e 0623hH 50404 §TA 2, NUMB2
24 o3 nptazy JuP 2,3 B
25
26 CO24T 17777 QF2CCtT 177177
27 TOPLY m35U2Y4 LASTZ:T  LASTAN
2R 20042 (PYneRd NUMRZ:Y
2s ‘
3¢ foval3 ¢uaudTLiT? TERHCK: JSR CFTER s TFRMINATICN, TEST OVERFLOW
3y nogHd 22276 JvP SXCNTR 3 TERM IS FIRST ' -
32 nOULT 2anar R TERCK y LaST IS RUBCUT
33 poerao ngd7s2 JS8R PLACK 3 APD LAST DIGIT TO NUMRR
S8 26vuT 224773 TERSK:  LnA {,NUMR2

28 20352 fu4ul7s 8§TA {1»CIGIN
36 a6LS1 Te2732 . JHP ANINTR 3 JUTPUT TERM CHAR




3

2N
iR ]

[VARVA R XR VAR VNI WA )
o~ U L

devs2
26253
6754
26255
#6256

Jol57~

aA6PeD
30261
n6d6e
Fo263
Goecod
26765
Pod64h
J6ve7
perTn
soa7
noule
26373
268274
26875

o276
negl7
welydl
roled
Tole?
"6133
?bls”i
701¢5
Taiin
tele?
2oLz
s611

 7oil12

76113
-39 ES
c6115

reltA
felly
70122
folcl
Ju122

756733
126229
DundTd
120403
c4LeT3
7é6T2d
6717
2¢a471
edhTid
e20774
paadie
LRS!
P2ua3S
230493
PAna22
2344593
r2eup3
46455
2¢6799%
2£3762

7564413

8366413
1464145
230773
~3duyy
118232
NaheT
n3adnd
116833
HChebb
2426
32923

SDIEED
EREEP)
renee2
SFPL-E )

24775
111208
132429
252774
ro1dee

} BINARY=NUVBER«INPUTRQUTINE

GET®1: sSTA 3,8XINRT
ACC 1,1 H
STA {1,8LASTZ
sig 1a1 !
STA 1,NUNRZ
GETR”1: JBR exXGTICH
JSR SXTRMT ¢
N TERMBI 3
JSR 2YDLTE H
JyP GETA H
J3Rr LETES ’
JSR CHYRAZ H
JSR OFTEZ H
Jve CEL3I H
JYP DEL3I H
JSR FLABI H
DELBRI: LA 1,3IDIG
STA t,2LAST3
ECHD3: JSR aXTYPN 3
JYpP GET81 H

AC1=177777
ACter= ¢

GFT CHAR TQO AC@

IS IT A TERMINATOR 72

YFS : '

Ne = IS IT A DEL CHAR 7
YFES

N = IS IT LEGAL ?

IT IS A LEGAL DIGIT

TEST FOR QVERFLOW

FIRST

LAST I8 RUBCUT

ARC LASTI TC NUMB3Z * 2eDEC
STORE NEw# -DIGIT IN LAST3

TYPE NEW CHARACTER
GET NEXT CRARACTER

7 SUBRCUTINES JSER 3Y GETRI

LETE3: STaA I,LERFT
LDA 3,03C48
SUB=# ’21315.\9 H
Jre ECHT3 H
LTA 3,n3068 3
ACCZ3 2¢3,82C
JSR aXILLG 3
LA 3,K3C62 3
ARCZ3H
JSR BXILLS ¢
JVFP ALENER

LERE3: ¢

H3C42s 4z
H3CkZ1 62
n3icse: &2
310IG: ¢

CHRAZS (BA 1,H3C60 3
¥QOV 2,2
Sus 1¢c
STA 2,31D1G

J¥P 2,3

LEGAL "TEST

1S ACE = 4g ?

YES - THE CHAR IS A SPACE
NE

I8 ACH >= &8 7

NP« NOTY LEGAL

YES

2y3,35NC3 IS ACS < 62 7

NA = NGT LEGAL
YES

PUT CHAR IN RANGE 2=t




I e
1"
h
03
24
gs
26
27
e

dg {6132

1e
1y
12
13
14
15
1¢
17
18
19
22
21
22
23
24
2s
26
27

cg

376

6123
RI-3 Y
vel2t
fe12e
weldy
cey13n
76131

o133
26134
26135
J6136
06137
colu2

n6idl
rata?
JoLk3
doldu
26145
oblys

26147

-
a61s57”

36151 2

“re152

6153
Qolbha
c6155
ce154
ret1s57
Tolen

SHAIN

n54415
n32425
26423
125122
ad2611
210414
125122
Q22626
nla61y4
156433
Lee6Ld

giosc2

P22421
raaged

naeany
a3zaar
151122
1332293
25p424
A0142¢

2177
225624

adnsepe
AdThd
224773
“4uLTs
Te2e2l

OFTE3:

OF3CCt
LAST3:
NUMB3

TERM

[ 4]

I

TERSI

-

3,REQF3
2 NUMRZ
1,8LAST3
1,1,82¢C
¢RECF3
RECF3
1,1,52C
eRENFZ
3,CF3CC
2¢3,80C
aXILLG
RECF3
EREQFZ

1,86LAST
2,NUMB3
212
1,2
2/ NUMES
213

H

}

.
’

- % v e wa we

H
!

H

H

OVERFLOA TEST

1S THE LAST DIGIT RUBBED OUT 2
0R IS IT THE FIRST ?
YES, FIRST

YFS, RURQUT

NG

I8 NUMBZ <= 177 2
NO = OVERFLOW

YFS

RETURN

PLACE LAST DIGIT

MULTIPLY WITH 2«DEC
ApD LAST DIGITY

TERMIKATINN, TEST QVERFLOW

TERM I3 FIKST

LAST IS RUBRUTY

ARG LAST DIGIT TO NUMRZ

MOVE THE RINARY NUMBRER 70 DIGIN

QUTPUT TERM CHAR




06161
vble?
Helel
fouied
ne165
sbleh
n6lo?
tali?se
00171

£o172 ﬂw

foi73
f6t74
6175
0617s
6177
fole”
36201

n62d2

f6223
36244
A022n
Je2¢6
26287
26210
26211

3226212

ne2il

Ae21a
6218
RI-F-BE3

re2t7
to2en
noeed
De222
060223

froz22d 7

26225
jo22¢
16227
Ae23a

726231

€o3¢3

*54655S
126229
(46543
126670
Na8543
2CH543
NeL9543
fNenssy
226542
AT774
cuL12
?UﬂQ23
220423
pdnan?
PBU525 -
PdPs26
2265733
pouvey

254419
734419
32438
116615

226507
125122
e1and
125122
22144
P2uSay
A32771
132433
SELEI
pratuae

226232 TExIA:
222251 TEXING
Pene2Y TEXENS

[}

J OTEXT=IANPUT=ROUTINE

STA
ACC
STA
SUB
STA
JSR
JSR
JupP
J3R
JH¥R
J3R
J8R
J¥P
Jvpe
J8R
STA
JSR
Jue

RCGUTINES UsED

LDA

NPVL
Jup
LEA
LoA
sugze
J3R
Jup

[DVEE 4
[ ey
e
U
—

T2 e »

ACL1=177777

GFT CHAR TC aCoQ
IS IT A TCN”I“ATO? ?

IS IT 4 DEL CHAR ?

IS IT LEGAL
TEST FOR OVERFLOW

LAST IS RuUBCUT
STCRE LASTS IN
t STORE NEW CHAR IN LASTS

e %e e wa WA NB e ws e we

TEXTRUFFER

GET NEXT CHARACTER

3,LERES 3 LEGAL TEST

IS AC2 >= 49 ?
NO = THE CHAR IS NOT LEGAL ~

e e wa we wa

TEXTBLUFFER LENGTH=1,

~

CVERFLCW TEST
I3 THE LAST CHAR RURBED QUT 7
0% IS IT TreE FIRST ? YES,; FIRST

1s TxCOU <=
- OVERFLOW

ANDRESS OF TEXTBUFFER
TEXTBUFFER 82 BYTES + CR,LF
END OF TEXTRUFFER: f



9
32

ae
/41
42
a3
44
45
46

G4e

S8

gare

coll3
pe3td
26315
nol3la
26317
a63e¢
632l
06322
26323
N6324

26325

Pe326
76327
06337

16331
26332
196333
36334
16335
26330

> 26337

2a34L?

26341
76342
0343
26304
20345
a6344
TO34L47
P635»
F0351
46352
20353
6354
Ch355
76354
26357
26360
30361
26362
0360363
20364
26360

20366
26307

JHATN

226421
Jimu2e
23NG2y
151213
rg74a3
282418
odeste
n3x413
125323
147222
n3ngyy
151229
734719
173229
nys3T77?
fu24et
P32629

résL2y
7en3ed

7e2¢2d

RIS ]

[\S

65246

5427
¢5335
45357
045367
v95421
T25428
245422

AP I

224658
2e2776
n2aune
*94742
724763
1252143
23ndy7
cepuul
121323
32758
113222
C1075¢4
CCauyy
AJU61S
¢37u3s
cou4td
125402
n2uuyy
232646
"50275

n92752

2edul
Jer774

PLATX:

STGTX

REPLS:

LASTS:
CHARAL
TXCOoUS

YGTCh
TRMT s
YOLTE:
YTYONG
YILLG!
YINRTS
YINTRY
YCONTR:

TERAXT:

TERTX

QuUTs:

NEEVENT?

GETCH

TERVYT
CELTE
TYPIN
ILLEG
INRET
INTER
CATER

DN T w

X3
4

kY

LMl H T R CLe M LG

PRV RN N R A N e R ¢
IO VP VDN B> < B U< b UUVUU
' o~

w

7 PLACE LAST £RAR
3,REPLS 3 LASTS TC ChianmA OR
1,2LASTS 3 LASTS + CramwA TQ BUFFER
TXcou s INCREMENT CHRARACTER=COUNTER
2s TXCCU

252¢SNC 5 I8 TXCOU EVEN 27

STCTX ! YES

1,CHAHA 3 N0 = MOVE LASTS 70 CHANA
SREPLS

2,CHANA 3 CYAKA IS ChAR HALF RUFFER
11

el 3 ACY = WL ASTS,CpAnAAY
2,TXCOU 3 CALCULATE ACRESS OF BUFFEREND+!
2re
3,TEXIA
3,2 ; AC231= TOXINSTXCOU/Z2
1,=1,2 3 STCRE LAST Tw0O CHAR INTO BUFFEREND®!
eREPLS -
s THE CHAR BEFCRE LASTS
3 TEXT COUNTER BYTE ANDDRESS
GFTTX 3 TERMINATICN, TEST GVERFLOW
EYCHTS ¢ TERM IS FIRST
TERTX s LAST IS RUEBCUT
PLATX s PLACE THE (CrAR ZEFCRE TERM CHAR
1 TXCQU 5 IN LASTS
1,1/8MC 3 IS TXHOU EVEN 7
NREVEN 3 YFS
B,HSC15 ;3 NC
2,2
2, CHAKA
2,2 § AC2 = "CR,CLARH
TXCOU 3 IMCREMENT (C%AR COUNT FQR CR
cnunt
STABY 3 STORE ACZ IATHD BUFFER
2,H5C12 3 AC2 =% Z,LF"
COLOI ,
1,1 ;3 INCREMEANT BUFF 4DDR FOR g,LF
STASU + STCRE AC2 INTOD B8UFFER
2,TEXIA )

2+CIGIN 3 ANCRESS OF TEXTRUFFER
8YINTR ; OUTPUT TESM CHAR

TXEND s STQORE LF,CR,2,2
QUTS s TERMINATE




| ¢27¢
01
82
23
¢y

cs

ﬂcsfﬂ
260371
Za372

76373
J0374
Je375

Nol3ly

26377

J64¢n

Q6L
36442
2buv3
Soldu
26445
Nolhye
20497
20410
Aefity
26412

26413
2bh4l4a
sedis

JHATA

024744
125224
#d1429

p5adcs
334635
137208
#51777
daz4ay
ce2end

ASaayt
N372613
N247TAS
125423
NauTe66
125422
152402
fB4T63
222421
292029

22215

naney2

L£2354815

Coudre

STARUY

TXNDR?

STA
LA
AS0
STA
Jup

o
PR % B |
O N e e

INC
Sus
JSR
JvP
2

15
12
5218

3,RETE
3,TEXTIA
1,2
2!'173
SRETSH

3, TXNDR
2rHLFCR
cALdlI
1t
STARU
el

2e¢2
STABU
dTXNDR

-e

- Y

e we

DIVICE

TXCCU wITH 2 { e

CALCULATE ASRESS NF BUFFEREND

STORE

AC2 =

STCRE

AC2t=
STCRE

AC2 INTC BUFFER

WLF,CRM

AC2 IANTC RUFFER

2
mg,@® INTO 2RUFFER




‘ I 2382  ,MAIN

gt .
J2 3 TEST RQUTINFS
33
2y ITESTLOCP ROUTINE
oS sCALL SETPX 1SETP7,SETPYL,SETP2
26 ' 1PRCGRAM LOCP
a7 H .
as ’ EYaLT JERRCR HALTY RCUTINE
£9 _ H Loce sCYCLE LOQP RCUTIME
10 3
1 ; INEXT TEST CYCLE
12 :
13 JSETPX: sICRST ANT SET # OF LOOPS IN
14 sFIRST CYCLUS  ERRGR CYCLUS IF SWITCH 2
15 $SETPE g2y 1241
16 $SETPY 171t 1242
17 3SETP2 1732 1el2 v
18 JENALT: 3IF ANOT FTRST LCCP WITH ERROR IN A CYCLE:
19 3 OO NOTHING, LOCP
22 $IF FIRST LOCP WITH ERRGR IN A CYCLE:
cl : PRINT ACO, AC1, AC2 (NOT ON DIS) AND
Q 22 ] PRINT PC XXXXXX IF NOT SWITCH 18 (INWIBIT PRIAT)
23 JIF FIRST LSOP ~ITH ERRCR AT aLL: -
24 ; MALT IN EACH ERROR WITH AC3=PC -
es ! QTHER ACS RELEVANT INFO,
26 _ $ELSE DO NCTHING, LOCP
27 FL0GPT  3IF CYCLE NOY FINISHED (3 OF LONP NAT FINISHED) T
- 28’ 3 IF NO ERRORS AT ALL UNTIL NOW?
29 1 I0RST, LOCP
32 H IF ERRQOR ANP SWITCH ¢ = 2@
31 ; PRINT FAILURE RATE OF LAST CYCLE IF
52 H SAITCH {1 = | AND SWITCH 12 = 2
33 ; PROMEED TH NEXT TEST CYCLE
34 : ELSE: IORST, LOQcP
35 $IF CYCLE FINISHEDS
36 ; IF N0 ERRORS AT ALL:
27 ) PROCEED TC NEXT TEST CYCLE
33 1 ELSE s PRINT FAILURE RATE OF LAST CYCLE IF
39 ' SAITCH 11 = 1 AND SwITCH 12 = 4
42 ! IF 3IWITCH @ = 23
4 : PROFEED TO NEXT TEST CYRLE
“g H FLSEs ICRST, LOCGP,
43 26016 154522 ENTP2T  STA 3,L00PR jINTTIALIZE EACH TEST
44 Sodl7 34534 LDa 3,1TRPY
‘ 45 36420 254525 STA 3,I1TRAG
4o poh2y 176522 SURZL 3,3 sAC3I=
47 To422 0Ea412 J P ENTCC
4g 7ou23 154815 EYTP{: STA 3,L00PR
4G Zod2n pILSEQ LDA 3,1Tke2
S5g rod25 pS5usag STA 3,ITRAG
51 26426 0344TS LoA 3,1TRFY
S2 26427 nggacs Jvp ENTCO
53 26430 5L5(3 ENTP2:  STA 3,LC0PR
54 26431 234473 LCA 3,1TRP?
55 26432 54473 STA 3,1TRAG
S 26433 r3447 LTA 3,ITRP2
57 50434 56472 ERTC2: STA 3,1TR
£8 20433 p54472 STA 3,1TRCT
59 26436 17642 suB 7,3 sACTI= @
62 20437 1Su47y STA 3,EFLAG 3SET FIRST [CRSO® FLAG = @
b1 Dolis? nSL4LTY STA 3,ERRCT 3SET ERROR COUANT = 2
b2 rodu1 ¢56474 §TA 3,E38CT ;SET ERRCR BUFFER COUNT = g
53 56442 r54471 STA 3,EBFLG 1SET FIRST ERROR FLAG RUFFER = 2
b4 2eid43 e3asay LCA 3,S5ETSh 3SET PRINT TARISIT ON §4 12
05 PohLd 31S6uT7 STA 3,81STAC sIN FUNCTION
66 26445 062477 cI¢ 2,CPU $1/0 RESET

57 R6ULL PIP4T2 JvP oLCOPT  ;LOCP ITERATE RETURN




I AN NI e 0D

B RENe R sEEN Wl V)

L8 I3 A GI L W AR LI ey

N -

54
53
Se
7
SR
59
/}2
o1
a2
w3
o4
85
06
o7

2081

n6447
26452
20451
AQv4use
Noasy
2645
26485
T0484
neus?y
J04L62
Tohbd
oLk
26463
20664
Nohkien
26466
00467
aeareo
76471
gau72
0473
Jold7id
nedTs
640
260477

P I 5% B B S BN
(o1 o S N o S NN « i o
vivmmuJvi i
oS S o T T &
RO ol V2 I S WIFC o S

~
G

)
o

(V2
I8
~

fes51n
26511
nes5ie2
16513
oS4
1e51%
26516

96517
26522
Qo052
nosee

26523
pbs52u
n6s2s
resSee
tas27
6533
6531
06532
He533
ne53d
0535
D534
0837
a6547
fO54
ces42
6543
NMOS4ed

1 ]

CATN
0S4465
'Sa4sS
sRhUGES
SU46S
ranasy
TR
10720
24d433
D245y
2ANGSY
2lauas
ednG1o
30445
151438

240013

"e2477
176429
054429
27424
nRad22
233423
2gr422

N2:3429
p2ddi6
“3r414
AL2412

13N333
1972
A3222
220339
7333233
RE AT
223224
240219
EERY
td7374
Ao273

CYCLE!

CYCcTs:

CY“GRY

ITrR21:
ITR=2:
ITRAG
ITa

ITRCT:

S EFLAGE

E2RCT
EREBCT:
E3FLG:
RETUARS
Csavps
C3avye
Csava:
LCork:
ERMSw1
13257
ISTAC:
SETSws

STA
STA
STA
STA
LOA

CL3A

ACD
STA
LTA
STA
£sz
J¥pP
LA
hash
JvP
JSR
Su3
STA
LDA
STA
STA
CRESHA
MoVLE
JuP
JMP

LA
MCV
Jup
CRE&w
MOYLsE
JMP
JSR
JHP

C1C
sya
STA
LDA
LCA
LoA
J¥P

2

[ ol e

[ e Iw)

-
= n
s o » > >

(SIS IR SR SO VI S IR o]

[N U S N

BZCOUT
SETAC
CRESw~

—
[s]

3,RETLR
2sCSAve
1'CSAV1
2,CS5AVD
2,ERBCT
1,ERRCT
3’1
1,ERRCT
2,EBFLG
CrEFLAG
ITRCTY
CYCTS
2,EFLAG
2r27S\R
NOEX
FRATE
2,2
ZePERRCT
3,1TRAG
3,1ITR
3,1TRCT

2s2¢82C
CYMOK
NOEX

3,EFLAG
3,3,SNR
CYMOR

2,2+,57C
CYMOR
FRATE
NGEX

2,CFU
3,3
I,ERBCT
2,C05AvV2
1rCSAVY
EICSAVE
$.CCPR

2,CSAVE
X'CSAV1
2'CSAV2
#RETUR

sEND OF TEST 1TERATICN ROUTINE

$SAVE THE ACS!

é
{
;
|
[
|

3A0N BUFFER COUNT
3TO0 ERROR COUNT

1*0VE FIRST FLAG
sBUFFER TT FLAG

sNOT N TIMES ITERATED, LooP
;CYCLUS FINISKED

1ERRCRS AT ALL ?

1NO ERRORS

1YEs, PRINT FAILURE RATE

JRESET ERROQOR COUNT

sREACS 2 ROUTINE

$SWITCH @ 7 N

: (1) = LOCP IN ERRQR

1(9) = PROCEED TO NEXT TEST

sLONP FINISHED

$ERECRS UNTIL NOoOw ?

sNO, LOCP

1YEs, REACS 2 ROUTINE : -
1SHTTCH @ 7

s (1) = LOCR IN ERRQOR

JPRINT FAILURE RATE

s ()=PRECEED. TO NEXT TEST

11/0 RESETY
sAC71=¢
sRESEY ERRQOR BUFFER COUMTER

sRESTORE Ac!'S
sLOAP MORE

EXIT TO NEXT TEST

$sRESTORE Ac'S
1PROCEEDR TO NEXT TEST

311211 LCOP CCNSTANT

$1212 LCO® CCNSTANT

¢# nF LCCP IF ERROR

2 ofF LooP IN CYCLUS ACTUAL
sLOCP CCUNTER

$FIRST ERROR FLAG FOR ALL CYCLES
3ERPCR COUNTER

1ERPCR BUFFER CNUNTER

+FIRST ERRQR FLAG BUFFER

SATTCH 12

3FOR PRINT INKIBIT ROUTINE




3@

34

kY
39
4e
ay
ug
1'43
4y
4s

282

H6549
N65h46
res547
6553
eSS
26552
16553
20554
26555
26556
n6eSS7
nesen
D656
2e562
76563
20564
26565
NoeSob
26567
26572
26571
46572
26573
NesST4
26STs
26574
T26S77
abey?
Jebid
Phoe2
266¢3

nhOga
206635
DO6GE
2o6¢7
DesLT
26611
a664i2
z66e13
doelru

r6615
zoblh

p66YT
z66e7?
jo621
266202
16623
Doedd
26625

SHATA

nNs4432
NYhETS
n24433
132414
ngce26
a2U63y
133415

FRATE S

VR

13?-'423
226241
224732
a3nv4q

u\:..ﬁo
’37744
A3LTuy
172478
236272
B26E53
Ad6gsT
222411
236245
Teeeud
PA6E4T7

22h242

388743
3d24ct
79229
22343
733245
ToALLY
fd0e23

152y
~gad6
L41e21
KBRS
241534
foLub2
557812
Fa22103
731424

]

(\. U‘l

241529
FanEdd
GSQ715
37
175305
agndod
212737
292712
222727

FRATR:
Crdas
PLENT:
IMHS W
FRASw:

MUEAD S

QUE LD

ERROR1

ERRET:

STA
CRES«
LDA
ANDH
J¥p
LCA
AND#
JrP
LCA
CCHAR
LCA
LOA
MULTI
LA
LCA
SuB
CIvid
cTeeC
CcCREeC
CA
CCCUT
CCMaR
CoATT
CMESS

MCRLF

Jvp
z
4o
24s
4z
27

o TXT

3,FRATR

{1 r INHSHK
1,2¢52ZR
SFRATR

1,FRASW
1729 SNR
NCRAT

@g,CHuUg

1,EXRCT
2,1TRP2

2,1TR

3,ITRCT
3,2

FRATR

sPRINT FATLURFE RATE
JIF SWITCH 12 = ¢
JAND SAITCH 11 =

s INKIBIT PRINTOUT

JPRINT CRLF CANLY

$AC1*AC2

=g o7 LCCPS TILL NOW
ACt/AC2

$PRINT VALUE
SEXAMPLES 89%
s VALUESERRCT*1{32/(ITR= ITRPT)

sPRINT CRLF WITH MESS T2 WAIT

3FOR DEVICE READY BEFORE NEXT ICRST,

TACR<I>ACIK1I5AC2<IB><12>PC<dP> |

JUACLCI15AC1<11>AC2<15><12>RPCcdA>H

W TXT

STA
LCA
MCv
Jvp
152
JMP
Jup

{pCeig>|

3,RETUR
3,ERRCT
3,3,8NR
EQRO
ERECT
2FTYR
AaIETUR

3MPC<UR>n

tERGOR SURROUTINE
iFIRST ERRQR LONP ?
;CONNT BUFFER ERROR COUNTER

JEXIT
JEXIT IF SKIP




0ese6
Pbed?
00630
LILE R
26632
20A33
26634

C6635

P06534
20637
DOOHQ
robig
Jbtag
POENDS
BE-Y-YI
26645
doobh
20047
36657
neoes|
Jo652
N6653
26654
26059
26656

A0657

26607
20661
6662
ST oS
26664
26605
2abbhH
Tu667

26677
26T
6672
20673
ru6T4
26675
25676
260677
peTgn
30781
20742
2073
ae734
A0745
V6766
t6747
ae71n

267114
~na7y2
20743
26714
ae715
36716
26717

2dn711
244727
£5n728
2N6ET3
fed7%2
133414
AEA4ss

TohCLS

n2u77
2gelse
224dels
re6ese
N24673
246452
C2624d3
226242
Adb6634
Ce6ddb
Cadbeuy
236615
223662
{26¢22
167274
£doese
26256
feH663
r27632
101225
0Endne
A26el7
"2nos3
n2a651y
c3Inpay
2320734

13hE53
126822
Cadsiy
G26%73
234645
157434
PyTaa7
p34635
137229
n3nple
263y
#2763
263377
na2nel
R24e3I
232626
262713

n2neil
1414205
320758
n2ae2l
n2g0
n32617
342784

ERRCL:

ERRNAe

EXRO 3

Cr L) =4 = —4
~ oy
™ =

Oy 0O > X VO e (T b 3 ke
g} &
—

O OrmoOG - oOowsn

RV I B W RS B ag

ocT
LoA

CT1CCT.

CCRLF
CvESS
MHEAD
ColcL
clse
CrEAD
LCA
ACC
ASD
cTicT
coocCT
JSK
LCA
#CV
Jve
CoATT
LCA
LA
Loa
JVF

B
-t

wy
*

EGY B VEEC BN

P ]

2

-1

[ W RS B B N

L. T e G e O w0
<
Ty >0 v > OB U - e

.y T er
[ IR IR B B
0V > > x V< o

2,CS5Ave
1,CSAV]
2,CSAV2

"INHS:‘\:
1222SZR
ERRQO3

1,084V

1,C5Av2

2,RETLR
1s1

el

PTEZOT
2,EFLAG
Z'QIS\R
E’RC2

a,C5ave
1,CSAVy
2,C5AV2
E2RET

]'CSAV]
2,054Avd

2,CSaveE
1,05AVL
2,C54v2
ERRET

Mmeue— Mo s

Al - -

1FIeST ERRQR LONP |
s (I FIRST CYCLUS
3O0R ERRCR CYCLUS)
$REACS 2 ROUTINE
3SWITCH 12

A.,‘.wvw...,__ﬂ
i
'

$INHIBIT PRINTOUT

sPRINT AC'S ONLY AT TTY, LPT
sPRINT CARRIAGE
§PRINT HEADER

sPRINT PC OF ERRCR
$4ATT FOR LPT/TTY BEFORE NEXT IORST

sFIrST ERROR LOOP AT aLL

;RESTORE ACS

sFINST ERROR LOOP AT ALL: HALT
PAC=177777

;SET FIRST ERRQOR RUFFER FLAG
JREADS 2 ROUTINE

7Sw 12 7
sRNO HALT

;ERROR, AC3=PC OF ERROR .

sCPFRATOR~SET SwWITCHES]

1NO PRINTING

sFIRST ERROR LONP AT AlL




o .

RET
¢2
o3
]
45
36
a7
Ja
<9
12
'
12
L3
14
5
16
17
18
19
20
» 21
® :
2
g4
cs
cE

CT TN
[aV T S NNk BN BiFe SREN Mo

03

o
o~

254

Mn72
Tav2;
o722
abT723
20724
20725
Jo7246
26727
207372
26731
20732
36733

26734
JaT35
2a73%
n0737
re7an
26741
20742

36743

e Tday
26745
deTho
26747
RNAST
20751
o752
70753
20754
260759
coT540
ou757
ab7e

MAIN

25494142
RN
125499
Jo417?
807
123424
122415
213403
222473
72421
raneed
222322

P5uug?
Mrafe
225409
"erayy
187415
2104
fd24ny

2336l

2549413
a2
Tesudd
E6H2T3
N34412
1597472
ta78074d
SR
126495
alagel
nadegaal
L3328

G020

XSTAAL

SOEV!?

RXAST?
SXAST:

XSTANT

RYNST s

XSTAwW?S

RX%S7T:
SMASK

$GET ARGUMENT STATUS
s AND CHECK THAT ALL OF
sTHEZ RITS ARE PRESENT IM THE ACTUAL STATUS
JRETUSN+2 IF RBITS ARE PRESENT, COTHERAWISE +i

TEXTIT AITH ACI=EXPECTED, ACO=ACTUAL STATUS

’

sCALL STATA

’ ARG

STA 3,RXAST

152 RYXASTY

LA 1,2¢3 s ACY=EXPECTEL BITS

1A 2,CEV

STA 2,9XAST $SAVE ACH

A‘~D !,2

suB#s 17215AR

1827 RXAST s CK

LCA 2+3XAST sRESTORE STATLS

J¥P BRXAST .

4

2

3GET ARGUMENT STATUS N
$AND CHECK THAT NCNF OF :
sTRE 2173 ARE PRESENT IN ACTULAL STATUS

FRPETUAN ¢+t
JEXIT wITH

IF BITS PRESENT, CTHERAISE +2
ACI=NON=FEXPECTED, ACO=ACTUAL STATUS

I

1CALL STATK

] ARG

STA 3, RXNST

182 RYNST

LCA 15213 P ACHSNQNEXPFRCTEN STATUS
CIA ¢sCEV JACASACTUAL 3TATULS
AND 2 2,1,88R

152 RANST s 0K

JMP 8RXNST

@

JCONBINE AKSUVENT STATUS “ITh (S»ITCH STATUS
1PASA) AND CHECK WHOLE AGAINST ACTUAL,
JRETURNS2 IF STATUS MATCH, +1 OTHERAISE

JEXIT AITw ACYI=EXPECTED STATLS, ACdsacTual
’ .

sCALL STATW

H ARG

!

§TA 3,RXAST

152 RXAST

LCA 14243

CRESH JREACS 2 ROUTTINE

LCA I,SMASK 3MASK FOR S»ITCH REGISTER
AND 2e3

ACD 3,1 sACISEXP STATLS

1A 2,CEV tACP=ACTUAL STATUS

SUg=e 2e1rSAR

182 RYa3T ;0K

JM~P ARXAST

2

$CHANGE MaSw TQ CHES FOR
;s THOSE BITS TZ WSE FEGM §u,

222022




SEV LW ) O TUTY

NN SN e 50D ~d 0 W

3GET LRSUYENT STATUS AND ARGUMENT MASK } N
$ANT CrRECK FOR ESUALITY AGAINST ACTHAL, i
IEXZcPT T-CSE RIT, «HERE MASK BIT ARE NULL, ;
$IETUIN +3 IF STATUS MATCH, CTHERWISE +2. ;
PEXIT AIT™ 4C? = ACTYUAL, ACY = EXPECTED, AC2 = MASK, :
H
$CALL STaTP
! 56
: vagx
70761 25d41e XSTAF:  STA 3,RXPST
20762 12413 132 RXFST
26763 J10452 1:2 RYFST
70764 n254dT2 L24A 1,263 sACLI=EXPECTESD PART
20765 231421 L24 2,143 $ACQ1=MASK
o706 147402 AND 2,1
26767 o417 SZEVAYD CIA 2,CEV sAC:=ACTUAL STATUS
ce77 t1s5z22 ¥Cv 2,3 sACTI=ACTUAL STATUS FOR MASK
p6771 157423 AND 2,3
26772 136415 Sz 1,37/SN\R
26773 a1a432 152 RXFST  jCK , ’
2774 o424 J¥P 43XFST
26775 2&n@22 RXPSTY 2 N
+G5LY ARGUYENT STATUS
PANT TwWECK TNAT SOMF QF
$Trs 3ITS ARE PPESENT IN THE ACTUAL STATUS
$RETUSNS2 [F RI1T3 APE PRESENT, NTHERAISE +1
SEXIT AXTw ACLSEXPECTED, ACZ=ACTUAL STATUS
sCALL §TATS
? ARG
ne7 “Suunry XSTA3r Sva 3,5X388T
ATT7T r1rans 132 RYS3T
7RI f2sLl LA 10213 sAC{s=EXPECTEL STATUS
A7TYat Celtuil 3TEVS: DA @,V sAC231=ACTUAL STATUS
A2 187444 AND = 214827
DITER 10L02 132 RYXSST 10K
QTCoL neRany JuF e¢5xS8ST
S72¢5 2207¢22 RyS88T: <
PREUTING LCCP REPORT
27246 DSLusl XLSRE: STA 3,52438 ‘
Q7287 Toedun cRlIzu
27210 ngeced CCORLF
2701} r2tdse LTA 1,3RASS
Q7212 152522 SLR2L 2,2 sACD: =
AT taesl Suz 21 sSURTRACT | FROM JSR ADDR
#7214 {26¢Se g2l
73S 226¢52 cTitT JPRINT ADDR
87016 2362ud ColsP
2747 237277 HLIRE A
27320 p26g42 CvEss
7021 227217 vilszD FXXYXXX LOCOP=AQDNR
nT222 {26247 CoavrT
07223 rdbdus Js= 65453 3RETURN TO START LOOP




s

26
z

8
3

Qg!_
Gy
42
113
Ly
us
Lt

a7nn
27225
p7¢25
arazy
o7237
A723%
27¢3%¢
27233
27234
a7233
37235
27237
A72un
2724t
c7cke
¢7¢43
TT2ud
27249
27246
aT7ca?

a725°
c7est
c7852
27253
crase
CTE5%
a7755
eT257
atzev

#7261
a7¢62
27263
TT764
765

271266

2767
27272
37274
27272
27273
27274
27275
c727¢

27277
b Wiy
c71et
r7i¢2
c71i¢3
271¢é4

nS0443
m{euus
282441
22r4de
242443
26246
D2AHC4E3
f9eddd
n252at
210435
024434
226¢53

) I

P |

+
LASIN S I SN SO U PR SR o
~4

[AVINS Mool

2 vy -
[AVIP S RNV I SN

LR IR Ve ISR SO

-

)

— 0

DL7

757056
251521
22r1es
n3Tvel
251249

067223

e

A IRt IR B RS I |

Cw 80 O O B B G

SRR oAREVS BN IR RS B B |
Lo 0y — OO0

R A B
~“USNWS N W

]

XPASS:

42438

OPA3SS

R®ASS:
PA3SH:
PASSC:
PASSNG
T20TAz:
TROMC s
TaZLCs
T=QR(:

ALCRE:

$1ROUTINF TC HANCLE DASS #

$COSRECT PASSC TO YQUR CHOICE OF # OF RUNS SETWEEN
$EACH PAS3 MESSAGE (2 MINUTES IMTERVAL IS CONVIENIENTY,
tCORRECT TEXT MPASS, DPASS ACCORDINGLY.

JINITIALIZE WHKEMN PROGRAM STARTED/RESTARTED:

H PASSN TO 2

H PASSB TC % OF RUNS RETWFEN MESS = PASSC

sCALLs  CPASS

RETURN
STA 3,RPASS
£3Z P43SR s RUN COUNT DOWN
JYP 33FASS  sNQ MES3AGE
LCA 2,PASSC
STa 2,PASSE 3INYTIALIZE RUN COUNT
ctIch JWRITE PASS MESSAGE
CCRLF
Cv“ESS
MX2SP
182 PASSN sCOUNT PASS #
LCA {1, PASSN
CTOEC
CCOEC -
Czlse
CPASS
CYESS :
MEASS s o PASS CF 12 RUNS
CCRLF
CoATT
JMP $RPASS  ;RETURN -
«TXT [, PASS OF 17 RUMS| 1", PASS OF 10 RUNSH
W TXT 1 aPASS 12 R $"4PASS 12 RN
2 $RETURN ANDR
2 sCOUNTER FOR # OF RUNS REYWEFEN PASS MESS
124 $# OF RUNS BRETWEEN PASS MESS
2 14 NF PASS CGUNTER
TR0TH sPOINTER TO TABLE FOR BREAKPOINT
HALT s TRAURLE HMALT COMMAND
CLCRE s TROUBLE LUGF REPORT COMMAND
JuP E s TROUBLE RESET COMMAND
«TXT | LOCP~ARDR] 3" LCrP=ADDR!




A s ra s s b a e D) M) TR EL MBS OO O —

NONEIANNNE S0 D NG U LW N e

Fe VIR VAR VR VSR VSR VR VIR VAR PR R VAR o)

[SIRVe IR IRES N o SV A I <3 VA RS AW AT )

414

¢

¥

&)

a7

VAN

t65¢n2

> 3672

236764
n54223
224763
232223
151215
n2rd27
PH5222

PegT74

[oalRe LINGs |
~N Y

= DU SN L~

TN WY Y ) e
[>3

It BESS I S o I R R Y
~
£ [PV VIRV A VIR A PRI N)

(oS I SVAR V) IR VAN VIV ) IR VAN GV ¢ 3
) -
™ N

55 B2 05 B oV e

[ oA SIS BEAN I =

3RCUTINES Tr ~ELP LCCATING THE LOOP WHICH MAy DESTROY THE
JRUNNING SRCGTAN, :
$ALL LCOFS SHCULD START THIS WAY:

1Asy JuP att ;FOR PROGRAM TRAURLESHKOOTING,
' MoV 2l sINTTIALIZE LOCP CODE
H SET24 JSETUP 1,14,12¢ LOGOPS

JTHIS GIVES 3 PCSSISILITIES FOR CHANGING THE JMP L+t TO MCRE
JSUTTASLE CONTENT IN CaSE OF TROUBLES:
7AF MANUAL INSERT JMP ERTEST FAQY ILAST L20P AXX, THE PROGRAM

; TREN RUN3 TrF FIRST LOSPS UNTILL Tw=IS COMMAND 1S SEEN,
; FCLLZAEDL 3Y ©ASS MESSAGE AFTER N RUNS, THE BREAKPOINT
H IS UP TC Y~Uu,
13 START SROGRAM IN SA 2214 WHICH CHANGES THE JMP .+1 TO KALT
: AUT ONLY IN ThE H#REAKPNINTS CHOQSEN RY THE PROGRAMMER
3 IN TRE FOLLCHING TABLE, THE PRNOGRAM TKEN RUNS FROM
H BREAXPCZINT T2 3RFAKPQINT IF CONTINUE IS DEPRESSED,
5Ct START PROGZAM IN SA 2216 AHICH CHANGES THE JMP ,+1 TO CLCRE,
: A ROUTINE, CALL LQOCP RFEPQORT, WHICH PRINTS THE PC EACH TIME
H THE 3REAKPCINTS CHCOOSEN RY THE PRCGRAMMER IN
H FCLLCAING TARLE 1S PASSED,
10t STARTING PRQGRAM IN 3A 2223 WILL RESET ALL BREAKPQOINTS
' MENTIONEDR IN THE TABLE TO JMP .+t.,

sTRCUBLE KALT
TIQ2HA: MOy 3,4

C3a~8 1 START ADDR MESSAGE

LoA 3,8TROTA

STA 3,10X3  ;INIT TABLEPCINTER

LTA 1) TRCHC sHALT COMMAND
TSO0HLY  LpA 2,810%3

»ovaz 2,258 $ENM QF TABLE 7

Jyp TRCEN s YES, RETURN

3TA 1,2,2 !STCRE KALT IM LCOGP START

Jve TRCHL tAGAIN

JTROLUELE LGJP REPCRY
T20L0: MCV 3,1

C3AmMS ;STAKRT ADDR MESSAGE

LTA 3,6TROTA

STA 3,I0X3  INTT TABLEPGINTER

LDA 1rTROLC ;L0CP REPGRT CCOMMAND
TROLLSY Lo 2,¢Ip¥3

MOV S 2e2sSNR OGEND OF TABLE 7

Jup TRCEN sYES, RETURN

STA 1,2:2 sSTCRE CLCRE IN LCQP START

JVP TRCLL sAGAIN

I TROUZLE RESET
TRORE: »Cv 3,1

CSAMS $1START ADDR MFESSAGE

LoA 3,6TRNTA

§T4A 3,I0X3  ;INTT TABLEPOINTER

LTA 1¢TACRC 3JMP ,+1 CUOMMEND
TRORLY LNA 2,810%3

MOV 2,2sSNR $END OF TABLE ?

Jup TACEN sYES, RETURN

STA 1,242 ;STORE JUMP .41 IN LCOP STARTY

JMP TRCRL $AGATN
TRUENT  JVP 8, +1

SAISA JRESTART MATIN PROGRAM
tTAPE 4
EQOT
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o4
0S
ot
¢7
o8

27145

a7146
AIT1a7
27153

27154

271852
27153
27154
c715%
27154
27157
31e”
27161
cllee
27163
2716k
27165
27166
27167
A7172
27178
27172
27173

37174

2717¢
27176
RSl
272¢e¢e
c72¢t
272¢2
272673
T7244
272e%
272¢¢e
272¢?
27214
27211

27212

al2t3
aT7214
atais
A7216
27217
2722¢
27221
27222
27223
c7224
2722%
27226
27227
27232
27231
27232
27237
27234
27233
2723¢
27237
SA72uz
a724
27242
27243
AT244

237145 TRQOT81:

12379
212375
212422
T12422
210445
012453
clouel
(12473
1526
2{2515
215531
r12544
212557
212576
2id6tt
?10625
212637
211651
flgebd
nin723
12714
T17722
2781
212772
2112¢3
11217
11234
811482
?lie62
211114
~11tee
Tili122e
11287
211264
t11272
211309
f11312
~11322
f11334
Ci13¢e
211387
211373
»1140S
cl14a2d
211464
211521
211516
711535
f11561¢
11571
o110
11632
T116e351
211667
41726
2117165
n11734
f11752
f1177e
n12e26
712275
TSR B!

FYaee2

AP
A22
A23
AL7
AP2d
A2l
AZY
AZo
AZs
AZ2

X

XA X)X X0 Ay X
AR = ) VIR URS G X

e 59 € B9 Y
Lol S ol ¢ 4

X D
e
= ro

k16
"i8
R24
rR21
x36
k38
Rd2
Ra2
RUa
Riu6
R4B
RS
rRSE
KS4
k56
nS8
RED
r&2
Red
R£B
"7¢
K72

1ADDRESS TAREL FOR LOOPS5 aHIT
$AUTO BREAKPGIATS,

JEND OF TAGLE,




J2 PROG! «TXT (<12>REDV/PUNCE TEST! #"REPR/PUNCH TESTH
27245 ©51212 ‘
27246 742125
27247 27522
27257 082522
27251 741546
27252 222114
37253 242524
272545 252123
27255 280¢28

<3
24 2725% 2372581 RENNGY FunTE+2
oS
26 237257 1655222 PUNTE:T Moy 3,1 sPULCH DIAGNESTIC
27 27207 23k272 C3avs
28 27261 236514 S8R SCINIT sINTITIATE PASSCOUNT ETC,
39 27262 234431 - JS8R Lt sN0 GUESTICONS
2 27263 254773 STA I,RENCQ MO GUESTICNS, RESTART ADDRES
11 77264 224476 JSR 8CA2D JPERFORY TESTLOOPS AS ONE ROUTINE
12 27265 0346123 CFASS ;CALL PASS ADMINI,
13 27260 152776 Jup a2 1LOCP , O
14 !
15 27267 165222 REDTE: w#Ov 3,1 sREACER DIAGACSTIC N
te 2727” ng4z72 Csans
17 2727y 2¢6504 38R eCINIT  INTTIATE
18 27272 n24524 J SR 8CREDS  3ANSWERE RUES,
19 27273 2¢uant JSK Wt
227274 2547462 R I,RENCG 3SESTART ADARES
21 27275 DiZb4ko JSR sCR3e fFERFORM TESTLOOPS A4S ONE ROUTINE
22 27276 226123 geass ' -
23 £7277 2227176 e o 2
24
2% T342 165202 PSWIT:  ~Cy 3.1 ;SUNCH FROM SaITCHES
26 &713ct 72el72 ’ C3av3
27 27352 228474 J3R PALES 1ANSRERE GQUES
28 27323 °ebaly JSK CFANG
29 27344 pzLuny JSx e
Yo 2735 25478y 3TA 3,RENCS
34 27346 022450 JMF aCSYPU
22
33 AT307 165203 PCHCN:  vCy 3, s PUNCH COUNTER
34 7312 pgeel? Csavs§
35 2T3LY rdedby JSR ecINIT
36 27312 pelibhy JSK PILES s ANSWERE TUES, .
37 27313 22441 JSR ot
3R 07314 nS4T42 STA 3,RENCR
3G 27315 242458 JHF 8CCTRR
He
41 27316 {65203 RCOUNT  »OV 3,1 s REAC COUNTER
42 27317 pe2si72 CSavs
43 273272 226455 JS~R SCINIT
44 w7321 nguuay J3% o1
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2,CPTP,
2,0VCC
CEVCD
1,12.PR
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2,CIGIN
2,CPTR,
2,CvCr
DEVCD
1,190
2,10,FR

1,2

1,0VCR
1,2
DIIUQ

9I~ESA

3,CEVRET

2.FIRSY
2,242
1,CI107
1,2
1,COVED
Z,1v8&R
DEVC2

2s2
2,LAST
¢,203ZR
CEVCD+2
STEVRET

sROUTINT YO CHANGE THF DEVICE CCDE,
$TME NEW CEV CODE HAVE TO 8E EVEN =
:THE PTR COBE.

s"NFW CCOE "

pi2 (QCT)

1SUNG FSTtD ACCEPTED,

sERRG

sGET ANSNERt - THE NEwWw CCDE FOR PTR,

$GET I/0=Tn3TS CORE = wITK ALD CEVY, CCDE

;170 INSTR

7 CCDE STCRE

tNEW COCE :

sCHANGE THE DEV CODFE IN I/0 = PTP (00D)

1I1/0 = INSTR, s

sGET NEW CC2C

s SAVE DEV, CCCE

sNEWw CODE

sCHANGE THE DEV, CONE I /0 =PTR (EVEN)

sGET ZEROS IN CDEV,CODE FIELD —
$GET NEW CODE
JGENERATE NEw INSTR, =DFV CCDE,

$MASK CUT INSTR AND DEV,
$GET THE SEEKFC INSTR AND

<« O
™0
< m
(9]
(@]
m

CORE FOUND,

:LAST LCC ?

sPUT ZEROS IN DEV, CONRE FIELD,
;GET NEw CORE
sGENERATE NOCw I/0 = INSTR,
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22 2772% 722535 LA 3,¥488

23 27726 113403 AND 2,2 s INKIBIT BITS,
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2% 57735 214533 bY: ¥4 LEAGHT
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2¢ 7733 212871 leyT: FUT
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33 27736 131224 ey 2:2¢52R

34 07737 222424 JVP .14

35 27747 176529 suBzL 3,3

35 FT741 054522 STA T,LENGHT;SET LENGHT T8 | CHAR,

37 7742 2¢2423 JuP @PUNRFT

38 zTTLY Dpl463 J3R RNwT ;RADOMNUMBER RELAY

3¢ L7744 22421 JYP EPUNRET

42

41

42 2TT4S ~22273 PUNRET: ¢

43 MT774e 123456 TRANMG 123454
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37 2775c 262677 ICRST (SESET I/0
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39 27763 763y Supay FTR,
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12 27703 runyz7 STA 2, rSREAS

13 27704 122422 S8 2,2

14 27763 201113 Iras 2iFTP,

1S ?7762 "23413% LREEIN FTE,

16 27707 122~“1 sus 2y 2,SKF

7 27772 ¢ AGC 2,2

18 2777 24?120 $TA 2, FSPUN

19 27772 227412 LA 2sC127¢2
22 27773 42413 STA 2,8INIRZ PINITIATE NULL CHAR, COUNTER
21 27776 122422 SLB 2,2 .
22 27772 paQu1d ST 2r8XFLAG IRFSET {, RUN FLAG, ’ 6
23 2777¢ 222424 Jug EINITR
24 b
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3P 14206 2etez2 Ciz2ey 1227
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41 1¢T1E r2nezy LoA 2,SAVEZ ;RESTORE ACe
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SHFUN+2

SWPUN®L
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N h D

¥

L I SR 8]

o TXT

T o &
i3}
¥
—f

» 0
w &
S

o*1
XGET
Ber29sSNR
e Z
1.1
{,CTRY
RTaT
XGET
1,CTRYL
1,4
1,CTRY

2,8XMASK

2451
1,2,S2R
ALTR?2
SXLENG
ALTR1+}
ALTRY
ROERR
ALTRED

3,RRET

1,600
3,BAD

1,6000

1,840

ARRET

-—
(]
(]
o
jws
L 1

| BAD =

JALTERNATE READ,

JGET A CHAR, TO AC 9
1SKIP LEADING TRATLER
IS BT

s SYNE

sCELAY

1GET A CHAR

s INVERT ACH

;CHECK READ CHAR,
1ERRCR )

JRESYNC THE READER,

JERRQR PRINTER,

sNEW LINE

:TYRPE ACH

;TYPE ACHL

-
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9l
25
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€299

1¢246
1cla?
1¢25¢
16251
16252
1253
12254
1255
{eese
1¢257
jcael
HORLD
1¢262

1¢263 ¢

1¢c26e
fcgeh
{26
1¢ce7
{e2??
1¢€27!

tec72
1¢273

o274

12275
1¢276
{277
1¢3an
1¢3¢
1¢3¢2

1U3C3

LMATIN

254424 XGET:

724127
1252185
e2nye?
2leebl
TEn13
"63542
Se0177

centy2

ot Bh BRI |
o8 M e
noom o~y
 p

—

P o3

=
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-

20
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) Sy

RS
™o Ty
o

[N Ny

—

ferd2y
227467
Tavaby
152423
S¢huhS
Fliee
2¢IT75

T1rae7
1214722
230us5
2RLL2S
TALLB6
PEaTT73

Sy
726733
121215
relrl76
192523
257444
c1o4u43
(e1zmd
ret724
12522

230437
r2e627

22ndl2
113422
ne2azy
113¢22
23122¢
C2i+39

XGET2!:

XGETRE:

RICTR:
Xie2es

FLTIPLNS

PFLTLS

FLTRED

RFLTYE

FL

g

-
i

STA
LoA
wCvs
JrP
CAAIT
ct
SKPaz
JVP
C1As
JNF
sxp=2
JVP
C14s
Loa
MOV
STA

RS> B o B 8 Sl 2V

3, XGETRE

1, FSRFA
1,1¢8AR
XSETY

PIR,

o 1
J,PTR,
XGET2
171

.-1
2,771
1,X1022
Z2,2s8ZR
1,R2CTR
R2CTR
SYGETRE

eXGETRE

o > e
1~ D+
-~ =
w
o >
~3 X

O
—t =4

—_ T
-
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—

7y SNR

—
—

TN e e O™ om0 = ™ N ST s
L —
P

VX VD UTU — MUK X MM

MG T » w77 w = (T =~

-
-

;READ A CHARACTNR TN ACH

yNO HS READER

tWAYTT 1 MSEC,

sREAD

;TEST T=AT ALL CHAR, ARE NCT ZERO,

3T0 MUCM LEACER 7

sPUNCH FLQATING ZERO CATTERN,

sAC2=2
s PUNCH LEADER

1FLOATING COUNTER -

JGET FLCATING NUMBER,
sPUNCH

$READ FLOATING ZERO PETTERN,
sREAC A CHAR TC AC 2
$REACER MUST START tn [EADER)Y

Cai=1
YN

) o

A
S

.. e

$6ET CHAR TO AC e,

$GET FLOATING NUMBER,

s 0K,
sERROR,

sTRANSLATE CCLUNT TO FLOATING
sNUVBER,




2160 ,vAIN

a1

32 16342 212343 CTARZT  L+1
23 $a343 Pe2177 177
34 193su 722277 277
3% 14345 720337 3137
26 $d3wt 2¢a3s7 3s?
27 12347 22367 387
S8 19350 222373 373
29 1¢351 222375 375
10 14352 0203708 376
11 12353 2¢237s 376
12 16354 7¢n375 275
13 194355 22237 173
14 19356 220367 3467
1S 16357 £édr1s7 387
16 1936 222337 317
17 136y 220277 277
18 {¢302 242177 177
19 1¢363 2y2E€02 FLTCTY 2
22 1d364 232217 X117 117
21 1<365 R220377 D3717: 3717
22 1¢3066 213871 XPyUT: PUT
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1971¢6
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LRSS
1041
fddye
$4413
Juwdla
18&15
4uhl6
14617
tLQagn
talid]
idaee
12423
tghes
18425
Lghch
1¢s2?
Lehl
1¥i3Ey

194632
10u33
12h30
10435
19430
194u37
twphddn
1244
saa4a
s

1ddna

JVAIN

250158
fEear) Az
S TR BT
163513
SR
2eE113
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I
(83}
v
e

“y) P INrY D

LSNP o ol O ]

TN

LN Bl o

L "
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(v}

PERUTY A3,
a=Ro B I P
2d2135
Pe611l A2
263113
2deksl
ceetds
263513
Teh1Le
fe2113
p2oazld
824135
131223
113523
127222
1496422
ALTERA
azegnd
63213
Tublle
ST R
APEER IS
1¢i1ezs
nee7sl

(B¢}
F &
wa

QRDLTYL ALT:
122483
nbigll
raec1iy A18:
1225249
265477
167414
Teetlid

cee213 CuIte:

STA
Jup
sgToy
SXPAZ
ERALT
Leee

Jve
§ET9)
SxpP2Z
EWALT
LCar

J¥p
LA
STA
SETPY
NIGE
TIMSK
123,
S«PazZ
ERALT
NIGS
LTA
LCA
MOV
ANDZL
ACD
Su3
STA

SXFRN
ErALT
LCGF
LA
YCVIR
RES

- > D
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WL T
G-

T M Bt WD) n
OO o> O~

NIGC

3,RTEST
-*l

PTF,

-+1

PTP.

I+1
a,c4e
3, XCROEV

PTP,

PTF

PTF.
2,CNICC
1, X2RCEVY
1r2

242

.1

2,1
tra*t

PTF

2 )
aew
3~ )
- X

A M

ot >

ot
3,¢
2,PTP,

3,8
1
8,1:52‘?

a22

PTP.

1 THFE PUNCH
1THE PUNCH

13R0ULD BE
1SEL8 LINE

s THE PUNCH

1SHAULE 8E

3 SELD LINE

!

fCHFCK DEVICE SELECTINN
sSHCULD NOT AFFECT PTR,

TEST,

RLSY FLAG
ZERO, CHECX

DCANE FLASG
ZERD, CHECK

$MSEK, TO WAIT MAX FOR

15KP INSTR,

tTIVEOUT RETURN
s NORMAL RET,
inNInC PTP,

sWHTT THE DONE FLAG ZERD,

JCHECK THAT INTERRUPT ACKNOWLECGE
¢D0ES NOT READ BACK B1T 1S,
sCHECK AT INT ACK TIME,




‘ P @2 .var

g1
22 10445 0204l AZDd Jve L+l
23 1dALn 225111 SETPY g=ITH TWE DONF FLAG
G4 {¢4LT 205477 INTA i $1ZERQ, CRECK THAT
25 14457 128274 MY 1,1¢S2ZR JINTA DCES NOT READ
J6 LYASL 2iblt4 EralT 38ACK ANY BIT
47 1ed52 226413 Lcee
a8
29 18453 agndnt A2t JVP W1
12 18450 22611 SETFEY 14 TEST TO INSURE THAT
11 41e45% p6rzy3 NIC PTF, 1PUN SELECT wITHOUT &
12 14455 063513 §xp3az PTF., $START PULSE ROES NOT
13 w457 226114 ENALT ;SET BUSY, PERHAPS THE
14 foden 20613 LCo? $START LINE IS QPEN,
15
16 1edal GEad2y A24: JuP ot -
17 1¢462 t2elty SETRY $SEND A START PULSE
18 19463 rozaiil N1CS PTF, JANP SEE IF BUSY SETS,
19 1<hed 063413 SKPEN PTF. $CHECK THE NOT
22 1¢465 22s11u EmALT 1PUN START LEVEL TO
21 19466 2T62K3 TI™SK 1THE SET SIBE CF BUSY,
' 22 1¢h67 13563 6237, {MAY 6 SEC
' 23 {9472 263513 SxpHZ PTF.
24 {9471 teelly ERALT ;TIVECGUT RETURN -
25 12472 7g8i43 L2OF H
26
27 18473 rgad2y A261 JuP ot
28+1uB74 TZh1ld SETRI 1START THE PUNCKH
29 {en75 262143 NICS PTFE, sTAFN DC A MG
30 16476 26213 NTO pPTP, ;CPERATION, IF RUSY
31 14477 063443 SxPRN PTF, 118 ZERD, PERFAPS THE
32 1USE? Puatiy CrALT $CLFAR LINE I3 OPEN,
33 tebel 226063 TIM8K
34 1u542 #13%¢¢ £74e, ;YAX wAIT 6 SEC FNR SKP
35 1¢S¢3 63513 Sxpaz PYE, ‘
36 14554 rimll4 EHALY ;TIMEQUT RETURN
37 1¢S¢B Cehill LCGP
38
39 1uSde £2ra2y A28 Jre .41
43 16527 TZalty 5511y ;START THF PUNCH
41 14517 perye3 ANIGS BTF, s THEN PRONUCE A. CLEAR
42 14511 cer202 NIGE 2 $PULSE TO A QEVICE
4% 15512 063413 SKPRN PTF, JOTHER THAN PTP, CHECK
44 {¥S13 7gbl1y EratT $ANN GATE OF (CLEAR,
‘ 45 (4514 26113 Lcoe ;PUN SELECT),
46
47 12515 ¢anLpt a3z Jup o1
48 1¢5106 Pas1ly SETPY ;SET RUSY FLAG
49 19517 "ery13 NIOS PTE, 1THE TRY TO CLEAR IT,
53 14527 pen213 aIOC PTF. 1CrECK TWE CLEAR SIDE OF
51 16521 r63513 SKP3Z  PTF, sTHE BUSY FLCP,
52 14522 2éuity E=ALT
53 1¢523 fonlf} ANICS pTR,
SH 16524 126863 TI¥sK
55 148525 213563 6L, $¥AX WAIT & SEC FOR SKP
Se 1682t 01513 SKPRZ PP,
57 14527 {a6lty ErALY ;TIMEQUT RETURN
S8 1¢53% 226113 LCGP
59
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1¢531
19532
14933
169534
10535
1536
{¢S37
to54ad
19541
18542
16543

1eSaL
16545
to5ue
16547

14552 ¢

1J551

ATN

recaet
cee6lity
267113
“62e?7
263513
toelty
FR6Cs3
013569
763513
fdeitd
Peblls

1¢552 n¢g

145583

14594
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TehH11Y
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713569
03513
Tohllua
To0113
TO3ITE3
TERYYs
K]
1131969
3513
2eolly
26113

X7l Y, R
g6ttt
t6p113
Gabeb3

? 013563

263513
2606114
760213
163713
Ceplld
réel1t1l

7200u21
ceell
267143
Jubicbd

5 013569

263513
~UGLLY
"63613
703513
1181
2dn14d
226113

Al2:

A34:

A3b

A38:

Adide

Jve
SETPY
NICS
JCRSTY
§kPRZ
ERALT
TIMSK
6242,
SKPAZ
E=ALT
cgR
Jup
SETPH
NTCS
TIMSK
62487,
SKpPRrZ
ERALT
ICRST
SKPDZ
ErALT
LCor

Jup
SETRY

(2]
K

W
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I I
VT3 i T

— hle =N
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T au sy
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otl
PTF.

PTP.
PTP,
«t1
PTE

PTF.

PTP.

PTF,

PTE,
PTP,

PTP.

!

PTP

PTP.

DTP'
PTP,

at1

PTE,

PTF.

PTP,
PTE,
2,0,5KP

1SET THE BUSY FLOP
JTHEN TRY T0 CLEAR IT
1VIA 1/9 RESET, CHECK
$THE 1/0 RESET PATH T0
1CLEAR PUN RUSY,

sMAX WAIT & SEC FOR sxp

s TIMEQUT PRETURN

;A CHECK TO INSURE
$1/0 RESET WILL CLEAR
$THE NONE FLAG,

iMAX WAIT & SEC FOR SKP

;TIMEOUT RETURN

| e

sCHFCK THAT A START
;PULSE wILL CLEAR

;TRE DONE FLAG,

;YAX WAIT 6 SEC FOR SKP

TIMECUT RETUSN

- ws

IMAY WATT 6 SEC FaR §Kp

sTIMECUT RETURN

1A TEST TC INSURE
3THAT THE DONE FLOP

;1S RESET BY & CLEAR PULSE, .
sMAX WAIT 6 SEC FOR SKP

sTIMEQUT RETURN
H

3 THFE PUNCH CCMPLEAT
sLEVEL FAILEC TQ

$SET oR CLEAR BlSY,
$CHECK 4,3 MS DELAY
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19634
19635
14634

14653
1¢654
18655
T1eehn
{vES7
LUEO D
166068
1¢662
146663
tebon
1¢605

14666
19067
ta67n
L2ET
1eo72
10673

1¥7e3
18724
14725
147806
137¢7
14717
1671
1v732

14713

CMATN
207401 A4y
2ChH111
62113
kg6
7135639
63513
Sd6114d
563513
M26lty
Pualll

CAPLGY Adgy
Zd6l11
6113
te6eeld
213563
63513
26184
263613
na6iiy
266113

2481 Alde:
realtt
1¢2€2y
261113
PEaG63
213569
63513
Faettiy
vent7l
{¥1ed
763577
Tletiy
Ze¥H113
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v
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N4 ALgy
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264113
ngnuge
T62FT7

Po2401 ASOQ:
Ta6titl
Gen177
131¢23
263477
26114
Yeelll
2ec4z2

#enegd Cu:

[o N B’ S a2l & N

s IR N7, B BEES SR B4

Jup
SETFY
NICS
bR
SXP3EN
ERALT
LGP

Jvp

e

PTP,

PTP,

PTP,

otl

BTE,
2,04

PTp'

1,1,82ZR

atl

CPU
2:82

o

cPu

s THE BN CQVLPETE

sLEVEL FATLEC TN CLEAR
JBUSY,CHECK T4E CLICK INPUT TO
$13USY, THRE FLCF MAY HAVE FAILED,

1 TIVECUT RETURN

3TRY TO SET CCNE VIA PUN COMPLERTE
jCHFCX PUN OCMNE FLOP,CLOCK

sCATA AND CLEAR INPUTS,

$CHECK THE SETY TO PUN IMT REQ FLZ®
sWHYT DONE (1) AND PUN INT DISAZRLE
sHOPEFYLLY(2), SET TATERRUPT
sENABLE IN CPU, IF ITS CLEARED

s INTEQRUPT CCCURED,

sTIMEQUT RETURN
s INTERRUPT £If “CT ACCURED

s#ILL PUN INT DISS5LE PREVENT
iPUN INT REG FROM SZTTING ? LNC.

»
H

sCHECK ANR OF (DCNEC(1),PUN TNT TISABLE

3(2)) TC DATA TERVIMAL NF PUN INT REG,
s ALSO PUN IMNT DISAZLE FLOP,
JAND ITS INPLTS

s4 UNKOWN INTERRUAT
$OCCUREN, CSECK CC GATE
TG INTR,

JRIT 13
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1A CKECKX TO INSURE THAT
$THAT 1,0 RESET WILL

CLEAR PUN,
RESET PULSE

.
’
.
’

1A MASK CQUT INSTRUCTION
s4ITHOUT A BIT 13

$SHOULD NOT SET

sPUN INT DRISABLE

sFLOP, CHECK "D" INPUT TO FLOQP,
sMAY WAIT TIME 6 SEC FQR SKp

sTIMEOQUT RETURN

sCHECK TO INSURE

3THAT 1,0 RESET

$wILL CLEAR THE PUN INT
iDISABLE FLOP,

sMAX WAIT TIMF 6 SEC FOR SKP

sTIMEOUT RETURN
sENABLE INTESRRUPTS

swHIT PUN.INT REG(L1) SEE IF
sINTA READS BACK ANY BITS,

sAX WAIT 6 SFEC, FOR 8K?P

TIMEOUT PETLAN

s o~

i
!,..“_



. | 2186  MATA

J1
32 11ee3 ngoaptl As2y J¥Pe !
23 {1ddd feellt SET”Y
4 11235 2eriy3 NIGS PTF. sCHECK THE DATA 15 LINE OGN INTA,
35 11280 746863 TIMSK
2o 11267 2135472 67¢2, PMAX WATI 6 SEC, FOR SKP
37 {41217 063593 SxpAaz PTF ;
28 11211 rebtla ERALT JTIMEQUT RETURN
99 {11212 tee2%22 SuUBzL 2,2
12 11213 4565477 INTA 1
11 112314 127445 AND# 2,145NR
12 11215 2datts EALT
13 11216 36143 Legr?
14
159 11217 ngpdny A&2: JVP «ti
15 11222 pdbtiy SETRPY sCHECK THE DATA 14 LINE ON INTA,
17 11221 pen113 NIDS PTF .,
18 11222 ¢g6e63 TIMSK
19 11¢23 13562 erze, J“AX WATI 6 SEC, FQR SKP
23 11224 a63513 3KkPaz PTF.
21 11225 26114 EWaALT sTIVEOUT RETURN
22 {iv26 (22522 SUB7L 2,2

‘ 23 11227 tut122 ¥OVIL 2,2
24 {1237 265477 INTA 1 -
25 117231 1874158 AND= 2r145NR
26 11232 226144 ErALT
27 11233 266113 Lcer
cR-
29 {1230 2¢0421 AbuY; JHP o4l
32 11235 226111 SZTRPy sCHFCK FQOR IANTA
31 11235 963113 NIOS PTF, ;CURDE 13 (FCR PTPY,
32 11237 2e6éel TIMIK
33 {1262 817563 e222, sMAX TIME 6 SEC, TO wAIT Fgr §Kp
34 11741 263513 S¥P3Z PP,
35 1i3ap 7éelly EHALT s TIMEOUT RETURN:
30 11243 n2m133 LoA 2,Ce71P,
37 1l1vad 265477 INTA {
3R {1769 1gH414 Slise 3s1,8ZR
39 tlvhe fuhlly EmALT
4 {1067 586113 L2072
.}1
42 11U87% 2ynd2l Akl JHR .11
43 11251 nzetly SETP) . ;THE PUN DONE FLAG WAS SET
4011252 562113 NIGS PTF, ;VI&A PUN COMPELEAT EVEN
45 11853 veegyl NIGC PTF, PWHIT 3USY ZEPRG,

. 26 11854 Pugie | CHATT :AATT 170 MSEC.
47 11255 4311152 o122
48 11256 263713 SxPnZ PTP.
49 {1¢57 mE6114 Tt
52 11267 246113 LoLe
51 figel adearny g ALB
3
53
54
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63513
g6 14
rerill
teHEHY
563513
néslly
128222
125222
230453
133¢23
50451
21deda7
235766
220443
112432
Cdht1iy
246113

TdL433
224432
fula3p
“60113
D5AuHS
213563
263513
PEhid
267113
BA6YLU
ne3513
dEe114

125222

125229
30417
133000
250615
214413
"UeT66
22047
112632
2Yh1 14
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LTA
ARD
STA
gsZ
JMP
LTA
SUBZ=
ERALT
Laoge

Jup
SET=22
CraATT
Cs3FC
SLb
STA
LA
STA
NICH
TI4SK
6ze7,

SKPAZ

ERALY

NICS
TIMMS
CPGLY
EHALT
MOVZR
MCVIR
LoA
ARD
STA
csz
Jve
LA
sigzs
ExaLT
LcoP
drp
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Tae
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1,1
{,PSUm
1,052
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31 SEC, OF TI~E

sMAX TIME 6 SEC, TO ~AIT FOR SKP
:TI?EGUT éETUFN

MESSURE SKP,INSTS,

sTIMEQUT RET,

sNORM RET. C(Y) 3TIVE [N 12 YUSEC,
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$FOR THE PUNCK TC STC=2,

PMAX TIME 6 SEC, TO #8IT FOR SxP
sTIMEOUT RETURA

$MESSURE SKP,TAST®,
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sIN { SEC OF TIvE.

sNORM RET, C(1): TIME [N 1@'§S USEC,
sACy{:=ACYL/4

sPUNCH TO SLCw,

:fQv, TC 1 SEC
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JCLEAR DISPLAY

1,2 IRETURN +1

3,MRET 3PRINT M“TAPE CK™
sCLEAR CISPLAY
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jPASER TAPE READER
sBUSY FLAG SKCULD BE 2
JCHFCK SELEB LINE

sPTR DONE FLAG
;SHOULD BE ZERO,
;CRECK SELD LINE,

;A START PULSE TO A
sDEVICE NOT TRE PTR
sSET PTR BUSY! CHECK
s AND GATE,

3SELECTING THKE PTR
swITHOUT A START )
sPULSE SET TmE RUSY
$FLOP, PEPHAFS THE START
sLINE IS OPEN,

JTURN ON THE

SINTERRUPT SYSTEM,

JCHECK FOR NG INTERPUPTS.
sBUT!

s INTERKUPT RCCURED,
$CHECK INTR, LINE,

JANR CHECK RD INT RA FLOP

;TURN ON THE INTERRUPT,

$CHECK FOR NO INTERRUPT,

;INTERRUPT CCCURED,.

$CHFCKk TwE BONE TNPUT

:TO AND OF (R INT DISAALE, ‘
;D

;RUSY FAILED TC CLEAR,

JWATT | MS (SLOWDOAN READER)
tPAPER IN REARER ?

sMAX WATIT {2gM8EC FOR SXP

;TIMEQUT RETULRN
IS LEVER DZwAN? ..
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J»P
SETPY
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L2GP

JvP
SETRY
Cwalrg
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JMp
SETFPY
CrAIT
Ct
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1¢d,
SApRZ
LCCP

ot

PTR,
PTR

PTR,

D!

PTR.

PTR.

PTR.
PTR,
PTR.

ot

PTR,
PTR,
PTR,

FTR,

1)TRY TO SET T=E BUSY FLOP
;VIA START,

sCHECK AND GATE QF (START,
$RD SELECT) AMD RD BUSY,

s TIMEOUT RETURN

;SET READER BLSY FLAG
sTHEN TRY TC CLEAR VIA

$I1/0 RESEY,. CHECK BUSY FLCP,
s THE CLEAR INPUT

1SET READER BUSY FLAG

sTHEN TRY T0 RESET VIA
sRD SELECT AND A CLEAR PULSE

:SET READER BLSY FLaP,

s THEN CHECK THAT A
sCLFAR PULSE T0O A PEVICE
tOTHER THAN TRE READER
swILL NOT CLEAR REARER
;EUSY,

;SCT READER BUSY FLCP,

{THEN CHECK THAT
$RD SELECT WITHOUT A

;
tCLEAR PULSE WILL NOT
sCLEAR READER BUSY.




P2ttt
vl

22 11421
33 11422
o4 11423
2 {1424
26 114et
J7 1i42o
¢ 11427
29 {1437
12 11431
11 11432
12 (1433
13 11434
14 {1438
1S 11d3s
16 11437
17 11442
18 1144y
19 11442
22 {1443
21 1ih4a
22 L1445
23 {14ddes
24 {1447
25 {1452
2o {last
27 11452
28 "11453
28 14450
I2 1145
31 11454
32 11457
33 4o
34 tided
3s

36 11462
37 11403
38

39 tl4sna
42 11465
4y Lideh
42 sidoe7
43 41472
da 1147y
4s 11472
4o 44473
47 31474
48 1LnT7s
49 11474
5¢ 11477
51 115¢2
52

53 115¢!
5S4 115¢2
5% {1523
5S¢ {1544
57 (1929
58 (1526
59 {1%5¢7
02 {1517
01 $1i1511
2 11512
o3 11513
o4 11514
6S 11515

e MATN

Senrd3
323134
2421135
LR B
WhHEsY
JeT131
Jonriy2
2ebleld

22144

2213135
131229
113524
127209
{eoudd
24442

232202

Yo N Al

T Ty em pa
€o G Co T Co O
e
—
(V)
%)

PR N
L~
o
W

230263
227144
r03512
Senlty
262677
03712
5114
2ouitl

R211:

R221

P
Loa

S8y

21
-4
s

o
Ed
>

=1
-

W n
A

L VI SO N )

7] et Yia
-1 N

AP T DC)Drtvr e T K )t ded b

OO < b O
~
r

x
P T B ¢}
u

AR |
(€2 2N SN

A

pe ]
-a

[ S I B NI ]
B L B

~
Ai

Dy

T

CCEXr T MUGMe MM OWE X7 0O G er = 7 )

<
UD < 0 > U

L\ ¥ g
N
(]
(]

A4
o —4 U

—t 1)

—_—

22 NAT e D
—t N~ -4y Py

T DNt (NG e~ 7 YOV O
[V e

A U AN U A ) be e >

O P> 0P U O

—4 T
e
—

-

U XV e 5 (0 ¢
XM
ie (N (D
A

-2 ¢ %)
-

M — 20O WL
[}

"l
€,049
2, XCROEYV
3CHECK DEVICE SELECTICN,

sWATT {MSEC,

FTR,
PTw, -
s TIMEOUT RETURN
PTR,
Z,CCNTI0
{,X3RCEV
11
2+s2
2,1
st
1,.%1
FTR.
PTR.
s TIVEQUT RETURN
2, X2rDEY
Cr2sSIR
R2z=1
R3¢
FTR,
BIT 1
.‘1
1170 RESET FAILED
FTR, 170 CLEAR THE
FTR,
$PD DONE FLAG
PTR,
o t! '
sA CLEAR PULSE
1 TO THE PAPER TAPE READER
FTR, sFAILED TC CLEAR Rp CONE,
PTR,
sTIMEOUT RETURN
DTQ:




. I 2112 AN

(551
£2 11516 2093421 R43: JMP et
€3 11517 véalil SETRL $4 START PULSE Y0 THE
S4 11527 "3nésbl Cxaly
€% 118521 0dn13t C! sREACER FAILEC TG
26 11522 ner112 NICS PTR, 1CLFAR RD DCAE
37 419523 2246963 TIMSK
a8 {1B%en raaay 122,
J% 11525 "o3sye SxpPal PTR «
12 11920 2ds114 EFALT sTIMEOUT
11 11527 236761 CaatT
12 11532 dent13y C1
£3 11531 2o2112 NICS PTR,
14 11832 263712 S§xpPol PTR.
18 11533 236114 ERALT
16 §1834 036113 LCCP
4
&
18 {1535 202421 Rup: JvP ot
19 11536 336111 SETAY 3THE READER CChNE FL0OP
22 113537 226361 C+AIT
A 21 11542 222313} C1 ;FATLED TG SET,

' 22 11541 267112 NICS PTR, 3CHECK THE CLCCX, DATA
23 11542 236363 TIrEK PANR RESET INPUTS,
24 11543 2¢21ad 12z, $CHECK ALSO SELN LINE,
25 {1544 203512 SXFRZ PTR. ’
26 11545 23n114 ERALT s TIMEQUT RETUGON
27 (15845 203812 SxPoN PTR,
20711547 Mottt E=ALT
29 11552 24h13 LoCr
3¢
31 11551 22242t Rag: JvP .11
32 11592 @61 SETo sSETTING THE EELCER
33 11553 122429 SLiez 2,¢ 3DONE FLAG SHOULD
Tu (L5540 262277 MEKTZ 2 ;CAUSE A INTERRIPT,
35 11555 Z62077 ICRET ;CRFCK THE INTER, L INE,
36 11596 267177 LI CcPU $3D INT REQ FLCP,
37 41597 Za0l61 CwarT
3R 11567 242131 o] PAND ITS INPUT SATES,
3¢ 11561 "oil12 ajcs PTR .
4 14562 736163 TI%SX
4y 11563 fon144 102,
42 1iSat ve35)2 §<pnz PTR,
43 {1565 236114 EmalT sTIMEQUT RETURN
44 11566 263577 SxFz2Z cPy
45 11567 26114 ERALT

. 46 11577 255113 Lcoe
07
48 11571 222471 RUb: Jvp W41
39 11572 2éatitl SET=Y s THE MSKQO IASTRUCTION
5¢ 11573 tu2are ALC Z2,¢
S1 {11974 62277 ¥Sx? 2 .
52 11575 122423 st87 2,0 ;WHIT BIT 11 & ZERQ
53 11574 262877 MSKC 2 sSENAULD NOT PREVENT
54 11577 ce2177 NICS cePy JINTERRUPTS .
55 {1642 2ghlé6l CraAll
56 11621 2g7131 C1
57 116492 Y42ite2 NICS PTR,
58 11623 236¢b3 TIMSK
59 {i640 2483144 122,
6?7 11645 6352 S«kpRZ PTR,.
by 11696 Ndntiy EmatT s TIVEOUT
o2 110647 263577 SkPeZ CAL
03 11617 Punitd EralT
od 11611 226113 LgccP
65




2113 ~AIN
g4

92 11512 938421 R483s JUP .+l

A3 11613 "dattl SETRY sTHE RD INT DISABLE

B4 11614 ~2r647 LoA 2,022 sFLOP IS SET VIA MSKG,
¢S 11615 02277 MIKD 2 $I1/C RESET SHCULD CLEAR IT,
d6 110156 Mgeasl CNATT

7 11617 fe713 c1 H

c8 11620 ¢v2e?7? ICRST

29 11621 257177 NICS chuy ;THE RCONE FLAG FAILED,
120 11622 260112 NYGCS PTR, 1 TC INTERRUPT,SUGGESTING
11 11623 mdaisl TIMSK s I/ RESET DID NOT CLEAR
te tisedid ~2atuy 174, PRO OINT DISAELE, '
13 11625 203512 Sxpal PTR,

14 11625 285114 EXALT s TIVEOUT

15 11627 203577 §kFuZ CFPU

16 1163 ndsity ERALT

17 11631 226113 LCcGrR

18

19 11632 n2n4ny R52: JMP ot

22 11633 nisity SETPY sUSTNG MSKQ wITH

21 11034 236261 Canall sBIT 11(8) SKHCULD SET
22 11635 miny3y ct

23 {1636 222625 LA 2,022

24 11837 202277 MSKC 2 ;R0 INT DISABLE AMD

25 $1642 262177 NICS coy 1PREVENT THE GONE

c6 "tlosl N3y NTCE PTR, (FLOP FEOM INTERRUPTING,
27 L1042 224hik3 TIMEK sA TINTERRUPT OCCURED
28 11643 230144 12¢, 1=OWEVER,

29 11644 203512 SKPRZ PTR,

37 11045 2ol ExALT sTIMECUT

34 116406 763477 SxPay (of=1!

32 1647 2enltd ERALT

33 41052 036113 L=gF

3y

35 11653 202421 RS2y Jve W41

36 11692 224111 SETFRY s ANOTHER CHECK 0OF

37 11653 2301 LA 2,C22 $RD INT DISLBLE,
3811654 22ndky CnalT $THE CLOCK INPUT,

39 (1655 23713 Ct

42 11656 zomM177 NIGS cPy

41 11657 203112 NICS PTR,

42 116064 23563l TIH*SK ’

43 11661 Tar144 17,

44 11662 283512 Sxpal PTR.

45 11663 M2s1ld ErALT s TIMECUT

46 11664 53877 §<p3az coy

47 131065 4hltd EHALT

4B 11666 2361413 Lcee

49

50 11667 322421 RSyy Jre o t1 ;

5¢ 11672 220118 SETRY s TEST 1/0 RESET

52 14671 nenasd Crall

53 11672 237131 C1 sABILITY TO CLEAR

S4 11673 THl1277 NICC cou $R0 INT REQ FLCOP«

55 {1674 202112 NICS PTR,

L6 1IHT5 235263 TIMsK

7 11674 Alxyad 122,

S8 11677 723512 SKpRr2 PTR,

TG 1178 220114 ENALT . 1 TIMEOUT

g 41701 2272177 NICS ceu

0y 11732 ve2477 cIc 2,CPU

o 11723 203477 SKPEN CRu

03 {1724 02uild ErALT

64 11735 2¢h113 LGCCF




‘l’ RS CRENYTS IN

A1
g2 11726 222121 RS6: JVP etl
83 11747 adattt SETA1 JAFTER A /N RESET
g4 11712 262077 ICRST tA TNTA SKOULR READ
85 L1711 261477 INTA J $3ACK ALL ZERCS,
do 11712 191434 MOV 0,2,82R
87 11713 Mdbitd ERALT
26 11714 235113 Loge
g
¢ 11745 223421 RS87y JMP o1
11 11716 286111 SETR) JINTA FAILED 7@
12 11717 206061 CaAlT
13 41722 223131 c1
14 11721 262112 NTOS PTR, 1READ BACK A RIT 14
15 11722 ndadnsd TIMEK ;wHEN THE DONE FLAG
16 11723 220144 122,
17 11724 ne3s5i2 SKPRZ PTR, ;wAS SET,
18 11725 rabliiy ERALT s TIVEQUT RETURN
19 31724 201477 INTR z
e 11727 1265290 SUBZL 1,1

) 21 11732 125129 ¥OVIZL iel

‘ 22 11731 187415 AND# €, 1s5MR -

~ 23 11732 236114 EmALT
24 11733 2e6113 Lcar
26 11734 2@2421 ReQ JHE W tl
27 11735 auslty SETDY ;CHECKX THE CCPRE
28711734 236u61 CaAlT
29 11737 rnagi3y C1
3¢ 14747 260112 NICS PTR, $READ BACK ON I*TA
3t 1174 26620 TIrSK tFROM THE REATER
32 11742 sas14d4 122,
3 11743 po3ste SKFAZ PTR,
Ty (1704 25114 EHALT sTIMEOUT
35 1745 024132 LA 1,CRTR,
36 41706 281477 InNTA 2
37 11747 12h414 3uR= 2,1,5ZR
38 11752 Ad6tia EralT
39 11751 036113 Loge
ue
44 1752 naa4al Ree: JNP ot
42 11753 cuhitl SETEY ;CHECK THAT SCMFE,
43 11758 126620 Su3zZR 1,1 $ANY, BITS ARE READ
a4 11755 125225 MOVZR 1s17SNR ;RACK IN A SET OF
45 11756 ngallsa ERALT 115 CHARACTCRS,

. e L1757 26261 CaAll 14 FRRGR HERE CAN BE CAUSED
47 1176 nan13y o $RY A STRIP CF NULL CHAR, 1IN
48 11761 nentie NIGS PTR, JTHE PAPER TAFE |
49 11762 263512 SKPaZ TR,

50 11762 243777 JrP =1

Sy 11764 207412 pIA @,PTR,
52 11765 131425 MOV 3,2,85R
53 {1705 naatel JHP R62+3
54 11767 736113 LeCP

55

1 o, s v s s r— i+ s
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1 611 SET®Y $SEAD UNTIL 4 C-AR \NDT 2ERO IS
i Jdhdb6l ReST ChalT sC3TAINED, IF DIA TC DEVICE @
H 292138 Ct JREL0S TmE SAVE (CHAR

2 el NTCS PTR,. 1 T=cRE IS A RC SELECT

: 263512 $<P2z  PTR, PPRCBLEM IN TRE REAZZR,

i RRVELEY by i JUR B! ’

! Gn1442 Cra 2,FTR,

2 141285 NGy 2,2/,5%R

e 233771 Jvr RhAS

2 MaddaD cIa 1,2

ar 134415 Su3ds Sy irSAR

2 236114 =T

c 336113 Reb1 jager

235 2a%47Y He8: Jdv? .41

2337 Menltl SETRY jCoFCK THAT TRE CATA 3UFFER
2212 174620 SLBZK 3.2 $=CLCS S50TW ZERCS

2711 254422 STA 3,7C35¢C

212 panmtye NIGS FTa, AN CNES IN ALL RIT

21l 1uraa2 ACC 2:2 $ECRITIONS,

2214 125492 AT 1,1

2213 763612 RA9: SAPRN PTR,

2315 MEu777 J¥pP e 1
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