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ANSTRACT

THE TTY TEST IS A MATRTENANCE PROGRAM DESIGNFN TO NETECT
MALFUNCTIONS 1M THF TTY LOGIC, INTERRUPT SYSTEM, AND THE
T/0 BUS LUGIC, THF PROGRAM MAY RE JSED TO TEST TTY “ODELS
ASR33, KSK33, KSKIK, ASN37 (MUN), AND KSR37, IT CAn ALSO
He J8SED w1Tr CRT CONSULE TEFRMINALS, THE PRUGRAM CNATAINS
RHONTIRES TN POUNCH BND READ RANDOM DATA' FCHU TYPED KEYS,
PlrCh FRON THe 5» [TCH RERISTER, ETC,
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NOVA BpR TELETYPE TEST
0OR NNVA 2 TELEYYPE TEST

ABSTRACT

TELETYPE TEST JS & MAINTENANCE PRUGRAM DESIGNED
TO OETECTY MALFUNCTIONS IN TWE TELETYPE LOGIC,
INTERRUPY SYSTEM, AND TRE I/0 BuS LOGIC, THWE
PROGRAM MAY RE USED YO TEST TELETYPE MODELS
ASR33, KSR33, KSR 35, ASR 37 (MOD) AND KSR 37,
1T CAN ALSD BE USED WITH CRY CONSOLE TERMINALS,
THE PROGRAM CONTAINS ROUTINES TO PUNCH AND READ
RANOOM DATA, ECHO TYPED KEYS, PUNCH FROM THE
SwITCH REGISYER, ETC,

IF THIS PRNGRAM IS5 ASSEMBLED WITwW THE NOVA2SK
SET TO ONE, ALL OF THE TESTS REMAIN THE

SAME, THE "DIRT" BLOCK IS CHANGED TO CALL THE
PROGRAM "NOVA 2 TTY TEST"™ FOR COMPATABILITY
WITH THE OTHER CPU DEPENDENT PROGRAMS FOR
nTons,

MACHINE REQUIREMENTS
NOVA BPO® PROCESSOR OR A NOVA 2 PROCESSOR
2k READ/WRITF MEMORY
ASR33, KSR33, KSR3I5, ASR 37 (MOD), OR KSR 37
TELETYPES OR A CRT CONSOLE DISPLAY TERMINAL,

SWITCH SETTINGS

fAPRR6 «NEW DEVICE CODE STARTING ADDRESS
2Nea40 sDIAGNOSTIC STARTING ADDRESS

[LLTY Y] sPRINT C(SWITCHS)R ON TELETYPE
2PPA42 =ECHO TYPED INPUT

fPPR43 sPRINT CHARACTOR SEY

[LLIYY] sPUNCH AND READ RANDOM DATA

[ L] sPUNCH AND READ COUNTER

SwITCH @a(1) =PROCEED FROM A ERROR

SwITCH f(1) =sSET TO § FOR ASR TELETYPES

SWITCH 2(1) sDON'T CHECK KEYBOARD PARITY
(MUSY BE SET TO i FOR ECHO TESY
OF CRT,)

OPERATING PROCEDURE
LOAD THE PROGRAM VIA THE BINARY LOAOER, USE
THE HWIGH SPEED READER JF AVAILABLE,

IF THE DEVICE CONES OF THRE UNIT UNDER

TEST ARE NOTY (@ AND 117 ENTER THE EVEN NUMBER

IN REGISTER m@eam5, AND START AT on0@e6.
THE PROGRAM WILL MODIFY ITSELF AND HALT
READY FOR THE NEXTY STEP,
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14,2
r4,2,1
ra,2,2
14,2,3
'
14,2,4
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14,2,5
'
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'
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14,2.8
14,2,9
142,10
14,2,11
]

1
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14,2,12
'
14,2.13
1d,2.14
14,2,18
14,2.16
14,2,17
!
'

'
14,2,1R
!

14,2,18
14,2,20
14,2,21
]
14,2,22
14,2,23
14,2,24
'
14,2,25
14,2.26
14,2,27
;
14,2,2R
14,2,29
'

;

14,3

?
!
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TESTING A ASR33 TELETYPE
SEY THF TELETYPE TO YHE LOCAL PUSITION
PRESS THE TAPE PUNCH ON RUTTON
PRESS THE "HERE IS" KEY, THE PUNCH SHOULD
FEED BLANK TAPE,
PRFSS THE "REPT"™ KEY, THEN THE "RUR OUT"
KEY, EXAMINE THE TAPE FOR ALl HMOLES .
PERFORM THE ABOVE TwO STEPS UNTIL AR0UT
18 INCHES OF TAPE HAVE BEEN PUNCHEDR,
SET THE TELETYPE SWITCH TO LINE,
PLACE THE END OF THE PUNCHED TAPF IN THE
READER, A TAPE LOUP ABOUT NNE FONT LONG
IS THUS FORMED BETWLEN THE READER AND
THE PUNCH,
SET THE REAOER SWITCH TO THE START PNSITION,
SET THF SWITCH REGISTER TU pavnddp
PRESS START
THE PROGRAM WILL RIN UNTIL MANUALLY
STOPPED OR AN ERROR IS DETECTED, THE wORD
"PASS" WILL BE PRINTED AT THE END OF EACH
PASS, DTHER INDETERMINATE CODES wILL ALSO
BE PRINTED,
WHEN THE PROGRAM HAS COMPLETED SFVERAL
PASSES SET THE DATA SWITCHES TN eungdd,
PHESS RESEY
SET THE READER SWITCH TO FREE,
PRESS THE PUNCH NFF BUTTON
PRESS STARY
A SUBSFT OF THE ASCII CHARACTPR SEY WILL
BE PRINTEQ, THE SET BEGINS wITH THF SEQ-
UENCE "MMM" T(O PERMIT CARRIAGE RFTURN
ADJUSTMENTS ON A WIDE LETTER,
AFTER SEVERAL LINES HAVE BEEN PRINTED
PRESS RESET AND EXAMINE THE PRINTED DATA,
SET THME DATA SWITCHES TO 2pemd2
PRESS START
STRIKE EACH KEY ON THE KEYROARD AND CHECK
TO INSURE THAT IT IS ECHMOED PROPERLY,
SET THE NATA SWITCHES TQ 2cvadd
PRESS RESET,
REMOVE THE PHINCHED TAPE FRNM THE
READER AND PUNCH,
PRESS THE PUNCH ON BUTTON
PRESS START
INSERT THE LEADER DOF ALL 2FRNS INTD
THE READNER,
SET THE READER SWITCH TO START,
THE PROGRAM SHOULD PUNCH AND READN RANDOM
MATA UNTIL MANUALLY STOPPED OR AN ERROR
IS DETFCTED,
TELETYPES WHICK DU NDT CONTAIN THE READNER AND
PUNCH NPTIONS MAY BE TESTEN RY SETTING DATA
SWITCH 1 (&) AND OMITTING YHOSE STEPS PERTAIN
InG TO THE READING AND PUNCHING DF TAPE,
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14,5
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14,5,2
14,5,3
Y
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J4,5,4
14,5,5
14,5.6
I
1
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H
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H

TESTING AN ASR 37 (MODIFIED) TELETYPE

SETUP THE TELETYPE IN THE LOCAL POSIYION,
1.E, PRESS THE FOLLOWING XEYS:

PUNCH ON

PUNCH LOCAL

KBD LOCAL

READER LOCAL

PRINTER LOCAL
PRESS THE "NULL"™ KEY SEVERAL TIMES, THE
PUNCH SHOULD FEED BLANK TaAPE,
PRESS THE "RUBOUT" KEY SEVERAL TIMES,
EXAMINE THE TAPE FOR ALL HOLES,
PERFORM THE ABOVE TWD STEPS UNTIL ABOUY
18 INCHES OF TAPE HAVE BEEN PUNCHED,
SETUP THE TELETYPE FOR LINE QPERATION,
I.F, CLEAR ALL SWITCKS,

PHESS PUNCH ON
PRESS READER AUTO

PLACE THE END OF THE PUNCHED TAPE IN THE
READER, A TAPE LOOP ABOUT ONE FOOT LONG IS
TRUS FORMED BETWEEN THE READER AND THE PUNCH,
SET THE READER SWITCH TO THE RuN POSITION,
SET THE SWITCH REGISYER YO 7#42m40 AND PROCEED
AS ABOVE FNR THE ASR 33,
NOTE: WHEN STARTING AT LOC 4@ OR 45 (PUNCH A
COUNYER) THE ERROR LIGHT ON TWE TTY CONSOLE
WILL LIGHMT SINCE THE PARITY IS INCORRECT, THIS
CAN RE IGNDRED,

TESTING A CRT DISPLAY

SET THE SwITCH REGISTER TQ omonan,
PRFESS RESET AND START,
SET THE SWTTCH REGISTER Y0 aromao,
LET THE PROGRAM RUN UNTIL THE WORD "PASS"™ HAS
BEEN PRINTED SEVERAL TIMES,
SET THE SwlTCH REGISTER TO nmcdn4d2,
PRESS RESET AND START
SET THE SWITCHW REGISTER TO m20m42,

NOTE? THE CRT USES ODD PARITY WHILE THE

TELETYPES USE EVEN PARITY,

MAKE SURE THAT ANY CHARACTERS TYPED ARE
ECHUED ON THE SCREEN,
THE PROGRAM SHOULD THEN BE RESTARTED AT
LOCATION 20@04) (PRINT SWITCHS) OR LOCATION
PAGA43 (PRINT CHARACTER SET),

PROGRAM OUTPUT/ERROR DESCRIPTION

WHEN AN ERRDR IS DETFCYED BY THE ODIAGNOSTIC
THE PROGRAM WwILL HALT AT _OCATION ERR+¢14,
EXAMINE AC3 YO OBTAIN TYHE ADDRESS OF THE
FAILING ROUTINE,

CONSULY THE LISTING YO DETERMINE THE CAUSE

OF THE ERROR,

PRESSING CONTINUE WILL CAUSE THE PROGRAM

TO ENTER A FAILING LOCOP SUITABLE FOR SCOPING,
SEYTING SWITCH O(1) WILL CAUSE THE PROGRAM
TO PROUCEED FROM THE ERROR,
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WHEN A& HALY 1S EXECUTED IN ROUTINES OTHER
THAN THE DIAGNOSTIC CONSULT THF LISTING FOR
THE CAUSE OF ERRDR,

PUNCH SWITCHES ROUTINE (START ADDRESS 41)
THTS ROUTINE MAY BE USFD FOR SCOPING THE
TELETYPE QUTPUT LOGIC, THE ROUTINE TRANS=
MITTS A CHARACTOR EVERY {A2MS INDEPENDENT
OF THE YELETYPE BUSY OR DONE FLAG, THE
CHARACTOR TRANSMITTED IS A FUNCTION NF THE
RIGHT WALF DATA SWITCHES,

TERMINATING A LINE INPUTTED IN THE ECHO
TEST WITH "CYRL 2" WwILL CAUSE THE LINE TO
RE WEPEATED UNTIL ANOTHER KEY 1S STRUCK,
THIS PERMITS SPECIAL COOE COMBINATIONS,
FOR MECHANICAL ADJUSTMENTS, TO BE TYPED,

PHOGRAM DESCRIPTION/THEQRY OF DPERATION
TELETYPE DIAGNOSTIC (START ADDRESS 4m)
Tr15S ROUYINE WILL TEST THE TELETYPE INTER=
FACE LOGIC, THE ROUTINF WILL ALSOD TEST
INPUT=OUTPUT BUS AND INTERRUPT LOGIC
CONTAINED IN THE CPU, AT THE END OF EACH
PROLRAM PASS THE WORD PASS IS PRINTED,
IF AFTER A FEw MINUTES THE WwORD PASS 18§
NOT PRINTED THE PROGRAM MAY BE IN A LOOP
OR THERE MAY BF 4 TELETYPE MALFUNCTION,
PUNCH SWITCHES (START ADDRESS 41}
THE PUNCH SwITCHES ROUTINE PERMITS THE
NPERAYOR TN SCNPE THE TELETYPE QUTPUT
LOGIC, THE ROUTINE ISSUES & I/0 RESET
PULSE, SENNS THE CONTENTS DF THE SWITCHES
RIGHT HALF, WAITS 1@2MS, AND ITERATES THWE
SEQUENCE,
FCHO TEST (START ADDRESS 42)
THE ECHO TEST PROVIDES A MEANS OF DETER=-
MINING IF THE CONES PRODUCED BY THE KEY=-
ROARD ARE CORRECT, WHEN THE OPERATOR STRIKES
A KEY THE PROGRAM RECEIVES THE CHARACTOR AND
CHECKS IT FOR EVEN PARITY,,,, THE CHARAC=-
TOR 1S STORED IN A BUFFER AND ECHOED BACK
TO THE OPERATOR, IF A TAB MAS BEEN TYPED
A RURNUT IS ALSO ECHOED, THE OPERATOR MuST
CHECK THE CHARACTOR PRINTED TD BE THE SAME
AS THE KEY DEPRESSED, WHEN THE CARRIAGE
RETURN KEY 18 STRUCK THE PROGRAM CLEARS
THE BUFFER AND ECHOES A CARRTAGE RETURN
LINE FEED SEQUENCE, IF THE OPERATOR TERMIN=
ATES A LINE WIYH A "CTRL ZI" KEY TWHE PROGRAM
WILL INSERYT A CARRIAGE RETURN anD ECKO THE
LINE UNTIL ANOTWER KEY IS STRUCK,
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PRINT CHARACTOR SET (START ADODRESS 43)

L P2RTION OF TYHE ASCII CHARACTOR SET IS
REPLATLY TYPED,

PunCr AND READ RANDODM (STARY ANDRESS 44) :
THI3 IS THE PRIME TEST OF YWE TELETYPF
KEAUER AND PUNCH IN FULL DUPLEX OPERATION,
THF MSKO INSTRUCTION AND THE INTERRUPT 5YSe
TEM ARE USED TO PRNOVIDE RANDOM START=STQP
SENUENCES TO TWHE READER AND PUNCH, THE DATA
PUNCHEDN IS EVEN PARITY,,, RANDOM NUMBRERS,
PUNCH AND READ CNUNT (START ADNRESS 45)
THIS TEST IS SIMULAR YO THE PREVIQUS TESTY
EXCEPT THAT & COUNT PATTERN IS USED,

RESTRICTIONS/MISC

THE ODIAGNOSTIC ROUTINE WILL PRINTY VARIOQUS
INDETERMINATE CHARACTORS,

THE PRIMARY TIMING TEST 1S THE ECWO TEST,
TF A UNIT UNDER TEST WILL NOY PROPERLY ECHO
CHARACTERS FROM THE KEYBOARD THE INTERFACE
TIMING CIRCUITS SHOuULD BE SUSPECT,

A MUDEL 37 ASR TELETYPE MUST BE MODIFIED
REFORE IY CAN BE TESTED WITH THIS PROGRAM,
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anana
2nARy

200ns
20406

Ardadn
PeRa4y
onp42
ana43
oPR44q
nARo4S

18

19 anade6
20 20047
21 apaso
22 vo@5y
23 nn9s52
24 2An53
25 20054
26 amaAsS
27 emaseé
28 @nos7
29 nen6n
30 n0a6y
31 amas2
32

33 2063
34 20064
35 20065
36 4nass
37 ane67
38 aena7p
39 23874
an 2pAr2
41 20073
42 00274
43 enars
44 vAnTe
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LTI
ne25ps
neusS7Ss

aranns
LI B
nr2ns3

2nreman

an2074
an2ma6
ap2n4a7
n92a73
an2e71y
cazar2

aMa4s?
aeB472
CLTLEY]
(LYY ]
LT TEY ]
weodap
AN2256
aneppn
160m77
177700
177634
100004
“wp2153
276062
2136
n2212
702123
761634
200020
nauRpn
20971y
nmRry2
neR264
RRA774
[LLLEE]
200011

A PARB

”1
a2
"3
a4
5
[dJ]
ny
78
79
12
11
12
13
14
15
16

are77
weiea
el
amin2
an1n3
anipa
epias
onie6
anin?
amita
ant1y
eat12
A1l
anr114

LOC o
DIRT
INTR PINTERRUPT SERVICE ADDRESS

«0C S5

XSAV1 1@
JMP MFIRST
LOC an
JMP @HEG TOIAGNOSTIC
JMP eSWITY JPRINT FROM SWITCH
JMP @ECHX 1ECHO THE INPUT
JMP SALPHA JPRINT CHARACTOR SET
JMP SMAINR JRANDOM READ/PUNCH
JMP eMAINC tCOUNTER READ/PUNCH

SWIT1: SWwITCH

ECHX3 ECHO

COvCD: o6pntp

ovene 19

Céaxt a6t A

FIRST: STaRT

LAST: CRLF

DEVRET?: o

CICT: 160477

Mimat 192

CMipR: =144

IND 4L 04

ER: EWR

EMALTaJSR #ER

SETUPT  ENTER

LOOP? CYCLE

TIME? TIMER

CTIMHI  255pn, 11A2MS

TIMEX: @

PASS: "

MAINR MAIN

MAINCT MATINe)

ALPHAL ALPH

BEG: BeGIN

T94a1 .TT0

u2eaz .TT0

17 39115
18 AM116
19 40117
27 Aei2n
21 am12y
22 eRy22
23 Am123
24 Pn124
25 amy2s
26 2n126
27 an127
28 4n130
29 Ap3ldy
I» net32
31 2m133
32 20134
33 2n135
34 2p335
35 an13d7
36 2n140
37 Pr14y
38 an142
39 Am143
4n

4y

42

43

44 anr1a4a
45 un145
46 AM1 46
47 an147
48 wr15p
49 AnySy
5p emis2
51 2m153
52 #0154
53 Ar155
54 OM156
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LLELLY)
LLLLI ]
LLLLTT]
AnAAUR
CLLLIY
LLLLERY
nAGALQ
LLELIT
135525
aneean
LLULET)
wovaen
aceonn
a0a7s5y
LI LT
ARV AR
ELT YT
apoane
noanne
R LY
222177
nevane
nrA3?7
ArARLS
ABR215
(LY
npanen
PARS7S
02552
wn2452
LELETY)
NNl
CELLTT
PR2256
202233
Apnrnye
ARAPY Y
uenmyy
ARAR LW

AINN4S
225apn
125apn5
np2n74
d25mpy

w2142
1r6435
ar2074
440058
02156
anndpe

SAvotr
Savys
SAV23
SAV3:
SAvC:
Tio0:
Tioxt
TINCHS
C1355:
RANIS
BROKENS
ICTR:
CRa:
RANDS
OCTR:
RANOS
LT
Tvos
TIMDEL:
Ca:
Ci77¢
MESSR1
C377:
CR15¢
c215:
C12:
Cdnop:
CINTRS
CTABL:
CTABF1
CNTR?
c232:
C2mKs
ICRLF:
IMESS:
Cilo:
Ciy:
LTTOxg
RASELIY,

HERE S

[
)
”
[
f
.TT0
LTTI
1

135525
[

177

[4

377
15
215
12
4200
INTR
TABLE+1RQ
TABLE
[

32
208
CRLF
MESS
10

11

LDA 2,45
LOA y,0,2
MOV 1,1, 8NR
JMP #BEG
LDA 1,1,2
LDA p,Ci0
SURZN 0,1, SNR
JMP #BEG
STA 1,XSAV
JMP @ ,+1
STARY




A PANS MAIN

L3

a2 LY LT LOC 400

a3

N4 AN4PA A3IIAAS START: LOA 2,XSAv
25 2m4ey 151400 INC 2,2

N6 JR4AP2 P24052 LDA 1,C60K
A7 4P4r3 125490 INC 1,1

N8 ANARL N44n5P S$TA 1,COVCD
29 AR4PS A5AA76 STA 2,U204
10 An4R6 aS5enrs 8Ta 2,T944
11 AP4P7 252104 $TA 2,710
12 20410 aS2A3Y STa 2,DVCD
13 an41y andde22 JSR DEVCD
1ea

15 Pe412 n24052 LDA §,C6aK
16 90413 nadeso $Ta 1,cCDVCD
17 0m414 a3e0RS LOA 2,XSAV
18 2@415 usSe1ed STA 2,710X
19 204316 5005 $TA 2,0vVCH
20 OP417 onddtd4 JSR DEVCD
23

22 dM420 B24057 LDA 1,M108
23 97421 320052 LDA @,C60K
24 00422 123400 AND 1,0

25 2M423 22405} LDA §,0VCD
26 An424 123000 ADD {,Q

27 40425 040052 8Ta p,C60K
28 24426 n3IQA45 LDA 2,45

29 20427 0250p0 LOA 1,0,2
3¢ 0043n 125005 MOV 1,1,3NR
31 P43}y w6307 HALT

32 0n4d2 an2074 JMP #BEG

33

34 20433 A54055 DEvCO:  STa 3,DEVREY
35 AR434 230053 LOA 2,FIRST
36 2m4I5 a2taen LOA P,0,2
37 20436 P24056 L0A 1,CID0T
38 20m437 1234p0 AND 1,0

39 AR44n P24RSP LOA 1,C0VCD

40 AN44) 105435 SUBN 2,1,5MKR
41 2P442 und4eb JMP DEVC2

42 PM44a3) 1531400 DEVCI1I INC 2,2

4) 0444 D20054 LDA @,LAST
44 00445 112414 SuBs 2,2,S8IR

45 2N446 0raTE? JMP DEVCNe2
46 20447 202055 JMP POEVRET
47 2m45p w2ieap DEVC2: LOA 0,0,2
48 BM451 A24057 LOA §,M100
49 #0452 123400 AND 1,7

Sp 20433 024n51 LOA §,hvCOD
51 30454 123000 ADD 1,8

52 20435 paiver ST 0,@,2
53 20456 annY6S JMP DEVCL

JCHANGE THE ,TTO DEVICE CODES

JCHANGE THE ,TTI DEVICE CODES

JCHANGE CONSTANTS FOR THE NEXT RUN,

1FIX THE DEVICE CODE
1160077

JINIVIALLY 260010

JCHANGE THE INSTRUCTION
FMASK THE DEVICE CODE

INEW DEVICE CODE

A pLQ
2
LYRCLY LY
N3 9046
74 AN46)
a8 4nd462
nE 40463
"7 20464
ag Arass
79 PN466
10 Ansay
11 padro
12 on47y
13

14 30472
15 0P47)
16 @n4aYa
17 an4rs
18 R4
19 20477
20 205a0
21 eaadey
22 aad@2
23 ea3n3
24 and04
23 endes
28 omS06
27 eosSey
28 00310
29 oe51)
3p 00542
31 @543
32 on514
33 24515
3a 8n516
3s anS17
35 amd20
37 8mS521
3s onsd22
3g am323
4p onS24
4t An525
42 0mS526
43 00327
44 90530
45 an531
46 A0532
47 29533
4p 20534
49 89533
53 29536
51 ees5y?
52 90549
53y 0n54)
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A62677 SWITCwW:

A2UPB6
1pBaze
192411
1e1ome
LLRI L0
1Apld40a
20n774
074477
a75111
opere7

PR6140
P32133
n34134
1p2400
a4l400
175400
186414
ane77S
a3n134
n4R135
2na43s
0824126
1r64a5
2008763
924136
196414
LLLYT 3
uns1an
263710
Ar0423
anG141
am24as2
era?7y
n24125
230135
n1eL3s
n34134
151223
123401
123700
157000
n25400
107900
245400
230133
156414
aQavas
Pa733
26A210
araryi

ECHWO?

ECHO13

ECHO21

ECHO3:

ECHO41

TURSY

LOA @,CTIMK
NEGZ v,
SURN »,n,SKP
MOV 2,0
SKPDN 7

INC P,P,SZR
JMP =4
READS 3

DDAS 3,.TY0
JMP SWITCHe{

JSR SICKHLF
LDA 2,CTABL
LDA 3,CTABF
SUR @,0

$Ta 0,0,3
INC 3,)

SURw 2,3,SIR
JHP L3

LOs 2,CTARF
$Y4 2,CNTR
JSR TIN

LOA t,CR15
SUR  @,1,5NR
JMP ECHO

Los t,C232
SuBw ¢,1,8ZR
JMP ECHOD
JSR GICKLF
SxPDZ ,TT71
JMP ECHO4
JSR #IMESS
TARLE

JMP ECHO2
LDA 1,C377
LDA 2,CNTR
182 CNTR

LDA 3,CTABF
MOVIR 2,2,3NC
AND 1,0,8KkP
ANDS 3,0

ADD 2,3

LDA 1,0,3
ADD 8,1

8Ta 1,2,3
LDA 2,CTABL
suBw 2,3,82R
JMP ECHO1
JMP ECHO
NIOC ,TTI
JMP ECHO

JTYPE FRNM SWITCHES

1DELAY ABOUY 182 MS

PSEND C(SWITCHIR TO
ITHE TELETYPE,

JECHD NN DUTPUY THE
JICHARACTORS RECEIVED
JON INPUT,

1SET COUNTER TO @
ILOOK FDR INPUT

JCARRIAGE TYPED

$STORE THE CHARACTOR
JCNTL I TYPED

IKEEP SENDING THE
JLINE TYPED UNTILL
1A KEY I8 STRUCK,

JSTORE THE CHARACTOR

1BEGIN OF TABLE

JCHECK FOR
JBUFFER FULL




~ 2011

28542
20343
00544
BAS4S
20346
28547
LLELT
-I.L L3}
29552
20533
80554
20555
29558
[.LELM
[LELT)
20361
LI.E].}]
20563
205684
20568
ans66
[-I.E1.3
aesS79
[.LEYAY
an3”2
29373
08374

20575
aes76
as77y
[-LLIL.L]
apéoy
[-1.LLF]
[-LLLE]
[.LLLY]
[.LLT.L]
L.LLT.L]
easey
20610
296141
20632
20613

LLI Y]
ae61s
op616
[LI3%
on620
00621
08622
20623

JMAIN

963818 TING
aeery?
260618
283710
263077
261111
111020
t260ap
147000
133404
eper?s
224137
870477
133404
200403
181812
eslayy
224123
123429
824143
1r6414
e0i400
126000
263611
amarzy
8685111
enisen

NABRTT INTR)
Q4410
a50101
254102
175200
294103
063777
e83e7?
Q24104
n71477
1324153
ane4ary
a24105
132414
ne3er7

28381@ XTIN?
o83nr?
084510
263710
a83a7?
ne34g0
263077
044106

SKPON ,TTI
JMP ey
DIAC o,,TTI
SKPDZ ,TTI1
HALT

DOAS @,,TTO
MOVZ 2,2
ADC §,1

ADD 2,1

AND 1,2,8ZR
JMP e}

LDA 1,C20K
READS 2

AND 1,2,8ZR
JMP e}
MOVe 9,0,82C
HALY

LDA §,C177
AND 1,R

LOA 1,C114
SUB¥ @,1,82R
JMP 2,3

ADC 1,1
SKPDN ,TTO
JMP ey
00AS 1,,.TY0
JMP 0,3

STa 0,8Ava
STA 1,8AvVY
STA 2,8AV2
8TA 3,8Av)
MOVR 3,3

STA 3,8AvC
8KPDZ CPU
HALT

LDA 3,710
INTA 2

SUB¥ {,2,3NR
JMP TYPE

LDA 1,T10X
SUBW 1,2,8IR
WALT

SKPON ,TTI

HALT

DIAS 1,,TT1
SKPDZ ,TTI

HALY

SKPBN ,TTI

HALT

STa {,TINCH

PINPUT A CHARACTOR
IPROM THE KEYBOARD,
JCHAR TO AC®

I1FLAG CHECK|
IXMITT CHARACTOR

JLOOK AT SWITCH 2
JOONT CHECK PARITY,
JCC(OYSCHARACTOR

1STRIP THE PARITY BIT,
JCHECK FOR TAB

JEXIT NOT A TaB,
JINSERT A RUBDUT

) INTERRUPT SERVICE

ISAVE AC¢CARRY,

IPONER FAIL FLAG?

1ouTPUY

JUNKOWN INTERRUPT| SEE C(2)
JREADER INPUT

IRD DONE FLAG FAILED,

IGET CHARACTOR

1FLAG CHECK

1FLAG CHECK
!SAVE INPUT CHARACTOR,

s Q012

L3}
A2
23
a4
ns
ae
ar
as
ap
10
1
12
13
14

208624
288625
[.LLT1]
eeas2y
LLLAL]
20631
20632
20633
98634

20635
29636
206y7
2as4n
ees4y
LLLLY]
an643
20644
LLLTE]
20646
LIIY Y
2e6Sp

0063514
08652
20633
LILLLY)
20655
oOn636

na6s7
easse
00661
[.LLLY3
020663
08664
20665
[LI1.1.]

» On68Y

e287m
L2 ST
2n672
R0673
08874
206875
28676
[.L.LY a4
LLYLT ]
on704
09702
ea7m3
[124-T)
0795
20706
on’e?
on’te

JMAIN

125004
LLLERY -]
e2ei07
040810
210111
1M2401
e83e7?
4112
ope3as

aiease
ese11y
234113
175ae5
20412
810112
{PipeR
aze412
106434
[.LhL} A4
p44142
epo4ary

LLLESY ]
LLLESY ]
A24106
100414
a83a7?
2nR483

063611
LLRLIA4
834113
175009
.LITY-.1)
210115
jetean
222115
argend
06114
ane116
f24147
ajoi2e
132032
nNo406
g2e1p7
042116
a1012a
102400
040115
261111
a63411
es3p77
263714
CLELY24
.L.I.L K}

TINgS

TIN2?

TIN3?

TYPES

TYPELL

TYPE21

MOV 1,1,82R
JHP TIN2
LDA ,C1355
STA 2,RANI
182 BROKEN
8uB 9,0,5KP
HALT

STA @,ICTR
JMP DISMIS

LDA 2,CMt@0
$TA 2,BROKEN
LDA 3,CRA
MOV 3,3,SNR
JMP TIN3

18Z ICTR

MOY 2,0

LOA 9,ICTR
SUBw 9,1,82R
HALT

8TA §,ICTR
JMP DISHMIS

JSR @RAND
RANI

LOA {,TINCH
SUuB~ B,1,82R
HALT

JMP DISMIS

SKPDN ,TTO
HALT

LOA 3,CRA
MOV 3,3,8NR
JMP TYPEY
182 OCTR
MOV 0,0

LOA 2,0CTR
JMP L¢3

JSR #RAND
RANO

LDA 1,LT
LOA 2,TY0
ADCZH ,2,82C
JMP TYPE2
LDA »,C1355
STA 0,RAND
182 Tvyo

sus o,n

STA @,0CTR
DOAS ©,,TT0
SKPBN ,TTO
HALT

$KPDZ ,TTD
HALT

JMP DISMIS

10N ZERO INPUT

1INIT RANDOM NUMBER
PIF YO MUCH LEADER
JOR ALL CHARACTORS @
JERROR,

PINIT COUNT PATTERN,
JEXIT INTERRUPTY,

JRANDOM DATA
JCOUNTER

1C(®8)a6GO0D,C(1)aBAD
JREAD OR PUNCH ERROR,
IRESET COUNTER

J1EXIT INTERRUPT,

1C(8)8GO0OD,C(1)sBAD
IREAD OR PUNCH ERROR,

JOUTPUT COUNY OR RANDOM
IPATTERN, FLAG CHECK,
ISWITCH

JRANDOM
PINC QUT COUNTER

JLEADER CHECK

JRESET RANDOM IN LEADER
1¢1 TO LEADER COUNT

ISEND THE CHARACTOR
1FLAG CHECK

1FLAG CHECK
J1EXIT INTERRUPT,




A P213

YA
anry12
an713
LAY
A0715
20716
aa7y7
am22¢
war21y
rn722
an723
20724
?n725

ART 26
A0227
ANT I
AP73y
2732
ar733
2734
An73s5
WA736
n2737
ANT7 40

AR 4
an742
20743
wn74d4
wnras
ANT 46
nnza7
waz5a

ARTSY
An752
an753
2754
an75S
"n756
wnyrs7
arn762
an76y
an762
w763
Ar764
an765
on76H6
20767
anr7o
ae771
an772
20773

TMAIN

170240y
1e2nep
n40113
62877
PRGN
nam1 1y
{0r24nr2
na12e
724132
24490
ne2177
761111
A6US 0

robyy4
Ar81219
152420
1043002
772077
125404
rpe777
151402
151237
APAT72
"razee

A2200077
2241¢0
a3Age
234113
175101
2341¢2
n6n177
an2pee

war4pp
n2n123
131127
151120
133nve
0244p3
14700p
101320
123725
anarze
nardpe
111302
126790
1a7npoe
123404
202775
te12e0
143320
an14py

MATINS

MATNY 2

NISMTS:

XRaAND S

SUR P,p,SKP
AOC 2,0

STaA @,CRA
I0RST

Lua »,0M1pp
STa @,RROKEN
SuB o,

STa ¢,TY0
Lua §,CINTR
STa 1,1
INTEN

D0AS a,,TT0
NIAS v, ,TT1

JSR #RAND
TIFDEL

Sug 2,2
cuss @,
MSKO 2

INC 1,1,82R
JHP =y

INC 2,2
MOVZIR# 2,2,58BN
JMP MATN143
JMP MATNY

Los 7,8Aave
LODA 1,Savy
LNA 2,5ave
LOA 3,Save
MOvL 3,3
Ltoa 3,8av3
INTEN

JMP ep

Lna 1,00,3
LDA »,C177
MOVZL 1,2
mOvVZIL 2,2
ADD y,2

LO& 1,,+3
ADD 2,1
MOVS 9,0
ANDZS 1,®,SNR
JMP XRANDe}
STA {,00,3
MOVS 7,2
A0C 1,1

ADD 2,1

AND 1{,P,82ZR
JMP &3
MOVR 2,9
ADDS 2,0
JMP 1,3

JREAD/PUNCH RANDDM
JTREAD/PUNCH COUNTER
JINITAILIZE

JENABLE INTERRUPTS

IMAIN LDOP CNTL
10F READER/PUNCH
SINTERRUPT,

JOISMISS A INTERRUPT
1RESTORE MACHINE STaTE,

IGENERATE A 8 BIY
JEVEN PARITY RANDOM
INUMBER,

ISTORE A 16 BIY RANDOM

JTPARITY GENERATOR

IC(AIRSEVEN PARITYW

a P14

44
45
46
a7
a8
49
S
51
52

an774
ar77S
wa776
an?77
Aver

raey
2202
A0l
Aeod
r1AnS
n1AP6

aL207
2124
2171
r1ey2

217213
a1214
a1a1s
1216
21817
21227

w1221
21922
21223
21e2a
21025

21026
A1027
21030
A3y
21232
21433

21234
AN3s
21036
a1ey?
21040
104y

wiaaz
21043
81944
721045
n1d46
a1vaz

JMAIN

1p24np
narp72
“pbLar
06065
ke Tl

102620
Y LT
ABPE]
263500
APOARD
706064

206763
2637¢p0
ARE262
2M6064

6763
A62211
7262677
ELELFSY
A2OA62
206064

25063
A653411
1r1opy
APAOARD
AA6764

ARER6]3
2621
762677
763510m
An6AE2
AMHAGS

206M63
26211
262677
637114
206062
AREME4

Edd-10 -
aKsr21Q
262677
26371
AP6R62
206064

BEGINI

Tope

Teo:

Tra:

Te6:

Tng:

Tie:

Ti2:

SUR 7,0
$Ta 2,PASS
JSP el1CRLF
JSK eTIME
NID @

SURZR a,n
STa 0,1
JSR eSETUP
SKPRY @
EHALT

JSR sLOUP

JSK PSETUP
SKPDZ
FHALT

JSR sLOCP

JSR eSETUP
~MIOC LTTO
I0RST
SXPRY ,TTQ
EHALT
JSR eLNOP

JSF 8SETUP
SKPAN ,TTO
MOV P,0,SKP
EHALT

JSR eLOOP

JSR SETUP
NINC LTTY
10RSTY
SKPRZ ,TTI
ERALT
JSR 8L OUP

JSR #SETUP
nNIec LTTO
10RST
$xPD2 ,TTt0
EwmalT
JSR eL0NOP

JSR #SETUP
NIOC ,TTI
TORST
SKPDZ ,TTI
EHALT

JSR eLO0P

1DIAGNDSTIC STARTS WERE,

JINIT FQR POSSIABLE INTERRUPT,

JTHE SELB LINE 1S
J1GROUNDED,

JCHECK (A82)

JAND INPUT YO SKIP LOGIC,

JITHE SELD LINE IS
1GROUNDED,

ICHECK (A8R),
1CHECK SK]IP LoGlc,

1TT0 SHOULD NOT BE
1BUSY,ITS BEEN CLEARED,
PIN TO DIFFIRENT wavS,
$CHECK TYD BUSY(1) INPUT
1TO SELB LINE (482),

ITROUBLE IN CPU,
ISELECTION OF SKxIP SEX,
ICHECK SKIP INVERY LOGIC

JTTI SHQULD NQOT BE BUSY
1IT HAS BEEN CLEARED IN
1TWO wAYS, CHECK TYI INPUT
1TO SELB LINE (AB2),
JCHECK TWE FLOP,

1TT0 SHOULD NOT BE DONE
11T HAS BEEN CLEA#FD

1IN TwO WAYS, CHECK

1TTO INPUT TO SELD (A8@)
1ALSN THE TTO DONE FLOP,

ITTI SHOULD NOT BE DONE
11T WAS BEEN CLEARED

1IN TWO WAYS, CHECK

1TT1 INPUT TO SELOC(ARR),
JTALSO THME TTI DONE FLOP,



A PBLS

2y
a2
23
24
as
L1
a7
na
»9
10
11
12
13
14
13
16
17
18
19
2n
24
22
23
24
25

21850
21051
210852
21053
"1054

n1255
A1056
214327
a1069
3106y
A1062
21063

a1064
21065
41066
n1a87
atare
a1a71

a1e72
n1a73
21074
41075
21076
nyar?

21en
w1y
21102
21123
"11ea

211P5
21106
atin7
21110
21111

MAIN

no6R63
n63610
{ei0py
206062
Pp6n64

An6n6Y
268111
769211
n52677
P63511
2e6@62
LLLLY]

nPeEP6Y
ABR11Y
062677
26351}
"n6A62
AnER64

[T
n6AYLY
760211
A63511
nER62
a06064

APEP6I
LLT B8]
n635114
“psps2
an6n64

np6R6)
wsa1an
w6351
206762
no6P64

Ti4:

Ti6¢

Ti8:

T2p2

Y22

T24:

JSR #SETUP

SKPON ,TTI

MOV @,P,SKP
EMALT

JSR ALOOP

JSR #SETuUP
NIDS ,TTO
N1OC .TTO
I0RST

SkPRZ ,T70
EHALY

JSR eLOCP

JSR MSETULP
NIOS ,T7D
TORST
SkPBZ ,7T0
EHALT

JSR eLnOP

JSR @SETUP
NIDS ,TTO
~NIoCc L,TT0
skPBzZ ,YTu
EMALT

JSR eLOOP

J3R BSETUP
NID L TTO
SKPHZ ,TTO
FrHALTY

JSR e_DUP

JSR #SETUP
NIOS @
skP8Z ,TTO
EMALT
JSR eL0OUP

JCHECK SK1P
J INVERTER IN CPU
1TTI DONE IS ZERO

1TTD BUSY CAN NOT BE
TCLEARED BY AN I/0
JRESET OF A CLEAR PULSE,

1TTO BUSY CAN'T BE CLEARED
18Y AN IORST, CHECK THE 1/0
IRESET PULSE SIGNAL,

PTHE CLEAR PULSE TN THE TTO
1BUSY FLOP FAILEN,

JSELECTING TTO SET 1T!S RUSY
JIFLOP, NO START PULSE WAS ISSUED,

1A START PULSE T0O A DEVICE
INOT THE ,TTO SET RuSY FLOP,
JCHECK THE TTOD SELECT INPUY,

A P16

ny
A2
a3
na
s
26
a7
na
4]
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2r
29
n
31
32
33
34
35
38
37
38
39
'
4
4?2
a3
LY
a5
46
47
an
49
50
51

wi1g2
21113
114
21115
21116
1117
a112n

#1121
21122
21123
81124
21125
21126

at127
21132
1131
n1132
21133
21134

21135
21136
21137
n1l4ée
21141

21142
21143
n1144
21145
21146
nt1147
ag150
w1151
a1152
21153
A1154
®1155
*1136
21157
21162
A116}
e1162
n1163
N1164
21165
n1166

JHAIN

AB6A63
asat1e
age21e
n62677
nES51R
neLR62
”n6A64

AN6063
n60110
n62677
n6351 ¢
AR6RE2
LELTLY]

2P6063
26911
262210
26351
APENE2
nasme4a

LY
weARL P
263512
BNEAE2
AR6A64

421426
P4an426
ANBABY
260111
206065
163511
a6@111L
A20421
124417
131ome
113520
107 p0p
146400
n4dany
ARAPRD
nE6Sd11
an6p62
an6P64a
na2néns
101224
[dd24-1]

T26:

T28:

Tim:

T32:

Ta6:

JSR @SETUP
NIDS ,TTI
~NIDC LTTI
I0RST
SKPBZ ,TTI
EHALT

JSR 8LNOP

JSR PSETUP
NIOS ,TTI
10RST
SKPHT ,TTI
EMALT

JSR #LOUP

JSR @SETUP
NIDS ,TTI

NIDC ,TTI

SKPRZ ,TTI
EHALT

JSR #LOOP

JSR #SETUP
MIO L TTI
SkPeZ ,TTI
EMALT

JSR #LDGP

LDA P,K4p
STA 2,X0RDEV
JSR #SETUP
NIDS ,TTO
JSR #TINME
SKPBZ ,TTO
NIOS ,TTO
Lba 7,CNIQC
LDA 1,X0RDFY
MOV 1,2
ANDZL ©,2
ADD @,1

SUR 2,1

STA 1,,+1

4

SKPBN ,TYO
EMALT

JSR eL00P
LDA ,XURDEV
MOVIR @,8,8ZR
JMP T36=1

ITHE TT1 BUSY FLOP

1WAS NOT CLEARED By

1A CLEAR PULSE QR

$1/0 RESET, CHECK CLEAR
1INPUT TO FLOP, ALSO
1E39 8e9,E4]1 B=3=i@

JTHE TT1 BUSY FLOP
tWAS NOT CLEARED BY
11/0 RESET, CHECK
1€41 B~9, 1/0 RESEY
1INPUT TO CLEAR SIDE
10F TTI BUSY,

ITHE TT1 BUSY FLOP
IwAS NOT CLEARED BY
ITT] SELECT AND &
ICLEAR PULSE, CHECK
JAND GATE E42 BaSet(@
JAND THE INPUT TO E4l,

1SELECTING THME TTI
IWITHOUT A STARTY
1PULSE SET TTI
JRDR BUSY, CHECK
1E42 {1e12-13

JA TEST YHE INSURE THAT TRE
1,TTO RESPONDS ONLY YO ONE
JOEVICE cobE,

tNI0C L,YTO

1CCL)sA NIOC INSTRUCTION
1ITO A DEVICE OTHER THAN
JTHE ,TTO, IF THE ,TTO
JRESPONDS CHECK THE DEVICE
JSELECTION LOGIC AND

1 JUMPERS,




A P217

LB}
a2
23
L
a5
a6
(4
L.}
29
1o
11
12
13
1a
15
16
17
18
19
2¢
24
22
23
24

”1167
1170
2117y
A1172

31173
?1174
21175
21176
21177

21200
at12ey
71202
71203
ni2e4

niz2es
21206
LEYi4
21210
41211
w1212

«MAIN

ArA4R4
APAP 4D
ananpe
2608211

Ar6063
A6D111
63411
206062
AN6A6A

206063
260111
263590
AR6M62
AN6R64

w663
26711y
agn2an
n634¢
06062
aroMn6d

K40
XORDF v
CNIOCS

T54:

T56:

T58:

JMP 4

14

[

NICC ,TTD
JSR @SETUP
NIOS ,TTO

SKP&N ,TTD
EWALT
JSR #LOOP

JSR @SETUF
NIOS L,TTO
$xkPRZ n
FHALT

JSR #LOQP

JSR #SETUP
NIDS L,TTO
NIOC 2
SKPBN ,TTO
EMALT

JSR aLNOP

$START AND TTQ SFLECT
1IFAILED TO SET TTQ
1BUSY, CHECK SELB (482)
18USY FLOP, ETC,ETC,

JTHE BUSY FLOP (TTn)
IwAS GATED ON TQ THE
1SELB LINE (A82)
JWITHOUT TTO SELECT
JBEING PRESENT,

tTHE TTO BUSY FLOP
IwAS CLEARED VIa &
PSTART PULSE WITH=
POUT TYO SELECT,

A Ayl

[}
f2
"3
na
as
o5
a7
ne
ng
io
11
12
13
ta
15
16
17
18
19
2m
21
22
23
24
?5
26
27

#1213
21214
n1218
21216
A1217
ny22¢

1221
a1222
®1223
A1224
n1225
71226
r1227

21232
21231
721232
21233
21234
11235
21236

21237
41247
21241
N1242
n124)
1244
21245

nraas
ry247
A1282
21254
31252
71253
71254
21255
01256

721257
n126¢
21264
n1262
21263
#1264
?1265
21266

JMAIN

PLLLE R
LIS REY
PLELSE
763411
wAEP62
arbAG64

FLLTER)
n6ey10
263410
206062
206065
AB83510
APrERB4

AREP63
LLTERYS
26352
An6062
2PERES
263510
APEA6 4

APER6T
262111
APBPES
n63511
A63720
APERE2
Ar606K4

A26MEIY
6111
ARERES
263511
nEn211
7262677
263711
NRERE2
205064

AP6NE3
LLTIREY
[ LI 1.]
LI AL ERY
262677
263711
206062
naen64a

Topt

T6a:

To61

7683

Y702

1721

JSR @SFTUP
NIDS ,TTH
NID ,TTO
SKPBN ,TTO
EmalY

J8R eLOOP

JSR eSETUP
NIOS ,TTI

SKPRN TTI
EHALT

JSR @TIME

SKPRZ 771
JSR eLOUP

JSR @SETUP
NIDS ,TTI
SKPBZ o
ENALYT

JSR eTIME
$kPRZ ,TT1
JSR eLOOP

JSR BSETUP
NIDS ,TTO
JSR eTIME
SKPHZ ,TTO
SXPNZ @
ERALT

JSR #LCQOP

JSR eSETUP
NIPS LTTO
JSR 8TIME
SKPRZ ,TTO
NIge LTTO
I0RST

$kPDZ ,TTO
EMALT

JSR sLOUP

JSR #SETUP
NIDS LTTO
JSR OTINE
skPRAZ ,TTU
10RST

SkPDZ ,TTO
EWALT

JSR eLDOP

1THE TY0 BUSY FLOP

1wAS CLEARED vIa
1SELECYIOG THE TTO
INITHOUT A CLEAR PULSE,

JTHE TTI BUSY FLOP
PFAILED TO SET vIA

1A SYART PULSE,
JCHECK TWE READER
?SYART LEVEL,ETC,ETC,

ISETTING TTI BUSY
JCAUSED SELB

JLINE (AB2) TO GO LOwW
JWITHOUT TTI SELECT,
JCHECK AND GAYE OF

1(TT RDR BUSY(Y),

1TYL SELECT), E29 (=23

JISETTING TTO NONE
JCAUSED ALL DONE

1FLAGS TESTING TO 8xtP,
J1DONE IS GATED ONTO
1SELD (A88) WITWOUT
JDEVICE SELECT,

1BOTH 4 I/0 RESET

TAND A CLEAR PULSE
IFAILED YO CLEAR

ITHE DONE FLAG(TTO),
JCHECK THE START+CLR#RST
JPULSE, THE FOLLOWING
PINVERTER, THE

IDNNE FLOP ITSELF,

1A I/0 RESEYT FAILED
ITO CLEAR THE TYD
FOONE FLOP, INPUT

170 OR GATE E4® FAILED
JCHECK LEAD 1@, THEN
IREPLACE E43,




- 2219

3]
a2
[
na
a5
s
(24
]
ng
ta
11
12
13
14
15
16
17
18
19
2n
24
22
23
24
25
26
27
28
29
3o
3
32
33
Ja
35
36
37
AL
39
40
44
42
43
44
45
48
47
a8
49
5n
51

n1267
at1270
n12714
n1272
a1273
n1274
21275
n276

41277
a13ep
21301
21302
21303
71304
21308
71306

21307
LERIY]
1311
21312
31313
21314
n1315
21316

21317
21320
?1321
01322
n1323
01324
n132%
1326

21327
21332
n1331
21332
21333
21334

21338
21336
01337
a134n
N334
21342

JMAIN

2n6R63
260141
APERES
263511
agn21y
2637144
PASAE2
PA6A64

Ar6A63
68111
An6A6S
n63511Y
a6e111
n6371y
AN6RE2
fNBA64

na6A63
1n2ap0
61111
anBn6S
263511
#63511
ANENE2
LLLTLY]

np6763
1p2000
261111
PrBAGS
763514
P6IBYY
nr6R62
LYLIY]

Na6263
102naa
261477
100015
AR6ME2
LLLLEY]

P06R63
1p2520
765477
107414
an60n62
LLLII-T]

Y741

1762

T78:

T8m:

T821%

Te4:

JSR 8SETUP
NIDS ,TTO
JSR eTIME
SxP87 ,TTD
N10C L,TTO
SKPDZ ,TTO
EMALT

JSR eLnNOP

JSR #SETUP
NIOS ,TTO

JSR STIME

$KPRZ ,TTO
NIOS ,TTD

§KPDZ ,TTU
EHALT

JSR eLOUP

JSR eSETUP
ADC o,
COAS @,,TT0
JSR #TIME
SKPBZ ,1T0
SKPH2Z ,TTD
EHALT

JSR eLOUP

JSR @SFTUP
ADC a,p
DOAS @,,TT0
JSR STIME
8KPRZ ,TTD
SKPON ,TTO
EHALT

JSR eLOUP

JSR #SETUP
ADC @,0

INTA @

COM# #,¢,SNR
EHALT

JSR eL00OP

JSR #SETUP
SURZL @,
INTA

AND® 2,1,SZR
EMALT

JSR eLOUP

JA TTO CLEAR PULSE
IFAILED TO RESEY

1TT0 DONE, CHECK
1E40=9, THE OR BATE
1THAY PRODUCES THE

1 (STRT#CLRRST) PULSE,

1A TTO STRY PULSE
IFAILED TO CLEAR TTO
JDNNE, CHECK Ed@=1y
JTHE OR GATE THAY
1PRODUCES THE (STRT
1+CLR+RST) PULSE,

ITHE TTO FINISH PULSE
IFAILED TO CLEAR BUSY,
ISCOPE YD FIND QUT wHY,

1A LARGE NUMBER OF THINGS
1COULD HAVE FAILED,

ITRY YO SET DONE

PVIA TTO FINISH, CHECK
ISELD (aB@)

JINPUTS AND

ITHE TTO DONE FLOP
$1OUTPUY,RESET, AND
JCLOCK INPUTS,

ITHE CPU FAILED
170 READ IN ANYTMING
JON INTA, CHECK CPU,

7JA BIT 15 wAS READ
1IN ON INTa,

A 028

L3
a2
n3
[}
4]
ng
a7
a8
29
10
11
12
13
14
15
16
17
18
19
2»
21
22
23

n1343
81344
21345
21346
71347

21350
21354
21352
21353
21354
21355
21356
n1357
n1360n
21361
n1362

?1363
w1364
A1365
21366
21367
21370
21371
n1372
21373

91374
a1375
21376
n1377
atdpn
214p1
n14p2
n1423
a1404
A14ed

1406
s1407
a1410
2141y
n1412
n1413
21414
21415
71416

MAIN

[LLTIR)
ne1477
1o1epd
nagng2
2p6R64

nr6a63
172000
262077
262677
261111
An6R6S
n63541
261477
toiaps
[l -1.0.¥
06064

2n6A63
LITIRNY
206065
w635y
ws1477
126520
107405
AP6AB2
ANEM64

An6M63
LTS}
PR6AES
n63511
1m2t2m
ne2n77
61477
1nians
206062
ap6A64a

AP6A63
260111
AC6N6S
w63511
n61477
n24R75
106414
206062
webasa

T86¢t

Tes:

T9as

T92:

T9a:

JSR eSETLP
INTA @

MOV 2,0,S2ZR
ENALT

JSR eLOUP

JSR @SETUP
A0C @,n
MSKO @
T0RST

DOAS 2,,.TT0
JSR #TIME
SxPBZ ,TT0
INTA @

MOV @,0,SNR
EHALT

JSR #LOODP

JSR #SETUP
NIOS ,TTD
JSR 8TIME
SKPB2 ,TTD
INTA @
SURZL 1,1
AND ©,1,8NR
EMALTY

JSR eLDOP

JSR #SETUP
NIOS ,TTO
JSR #TIME
SKPBZ ,TTO
ADCZL &,@
MSKO @

INTA @

MOV 2,0, SNR
EHALT

JSR #L00P

JSR MSETUP
NIOS ,TTO
JSR eTIME
$xPBZ ,TTD
INTA @

LOA 1,794a
SuB# 2,1,82R
EHALY

JSR #L0OP

TAFTER A 1/0 RESET

1 (ISSUED BY SETUP) INTA
JSHOULD READ BACK NO
JBITS, BUT IT DID

IGET BITS BACK,

ISET THE TTO

IDONE FLAG, THEN
JPERFORM A INTA

1AND CHECK IF

1ANY BITS WERE
I1RECEIVED BY THE
1CPU,

FSUGGESTY TTO INT
FTREQUEST FLOP Falicp,

IWITH THE DONE

TFLAG SEY INTA
1SHOULD READ BACK
IBIT 15, CHECK

JINTA INPUT TO BIT 15
1E31,E32,E12

1A MSKO WITH BIT 15
1ZERO SMOULD NOY
1CHANGE THE STATE OF
PTYD INT DISABLT,
INO BITS WERE READ
1BACK ON INTA HOWe
JEVER, CHECK DATA=1S
JINPUT TO TTO INT
1DISABLE FLOP,

1THE DEVICE CODE
IREAD BACK FDR

ITHE TTO SHOULD

I8E 11 (FIRST TYD) OR
151 (SECOND TYO),
1SOME OTHER NUMBER
IwAS READ BACK,
JEXAMINE C(9),




A Pa21

oy
a2
n3
na
25
L1
Lb4
an
a9
1
11
12
13
1a
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
In
31
J2
33
34
35
36
37
38
39
an
41
4?2
a3
da
a5
a6
47
48
49
5o
51
52
53
Sa
55

n1417
2142¢
m1421%
21422
21423
21424
21425
21426
n1427
21439
71431

71432
A1433
21434
21435
01436
n1437
a14de
w144y
01442
A1443

31444
21445
1446
ataaz
a145n
w1431
21452
1453
ny{45a
21455

n1456
#1457
ALase
P1461
21462
21463
21464
71465
21466
A1467

n1470
0147}
a1472
21473
21474
n14a?s
n1476
21477
a15e9

«MAIN

[ TR
102520
62877
282677
LLY:ER 1
nR6A6S
A635Y
n61477
{rieps
A06062
226764

APBA6Y
{ra52¢
as2a77
a6ML11YL
A06PE65
»w63511
nEL1477
{r1nna
206062
naAGA64

2p6m63
{m252¢
a62000
LIRS
"n6AEs
763511
261477
1P1AR5
rENE2
An6N64

or6ME3
1p252¢
a6an77
n6811Y
npo60eS
w6351
n61477
1125
aAn6R62
aArEN64

AR6ME3
LLIBERY
AN6AES
63511
n6idne
824076
106415
weenE2
ANERE4

T96:

Tea:

(VAR

Uie:

uz2e:

JSR #SFTUP
SURZL m,p
MSKQ ¢
TORST

NIDS L,TTH
JSR OYIME
SkPaZ ,TT0
INTA @

MOV 7,0,5NR
EHALT

JSR sLOUP

JSR #SFTUP
SURZL @,n
MSKD @

NIDS L,TTO
JSR eTIME
8KPBZ ,TTD
INTA »

MOV @,n,SZR
EMALT

JSR eLNUP

JSR #SFTUP
SURZL m,n
DOR 2,0
NIOS ,TTO
JSR eTIME
SKPHZ ,1T0
INTA @

MOV P,Q,8NR
EWMALT

JSR eLOuP

JSR #SETUP
SuBZt o,n
NID CPU
NIOS ,TTO
JSR STIME
SKPBZ ,TT0
INTA @

MOV ?,0,SNR
EmALT

JSR eLOOP

JSR eSETUP
N10S ,TTD
JSR eTINMF
SKP8Z ,TT0
DIB 7,m

LDA 1,U204
SUB¥ D,1,SNR
EWALY

JSR eLOOP

JTHE TTO INT DISABLE
JFLOP IS SET vIa

IMSKO THEN CLEARED
$VIA I/D RESEY, NO
1BITS WERE READ RACK,
1SUGGEST 1/0 RESET
JFAILED TO CLEAR

PTYO INT DISABLE FLOP,
JOR ITS INPUT TO TTp
PINT REQ FAILED,

JTHE TTO INT DISABLE

1FLOP EITHER FAILED TO

1SET YIA MSKO OR

ITHE AND GATE

J{TTD DONEC(Y),TTD INT DIS(R))
JFAILEN, BECAUSE IT

IDID NOY PREVENT

JTTO INT REQ FROM

1SETTING,

JTHE MSKO LEVEL

JwAS RAISED AT DTOR
FTIME EVEN THOUGH

PIT WAS NOT A CPU INST,
JCHECK MSKO (A38),

TTHE MSKO LEVEL
JWAS RAISED av
1CPU INSY TIME
TEVEN THOUGH NO
JOTOR WAS GIVEN,

ITHE INTA LEVEL (A4Q)
IWAS RAISED AT DTIB
JTIME EVEN THOUGH WO
JCPU INSTRUCTION waAS
IGIVEN,

A PA22

2y

a2
23
na
LL
ae
n7
"8
ng
1m
11

1?2
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
3¢
31

32
33
3a
35
36
37
AL
39
49
41
a2
43
44

aidny
w1502
1503
n1504
w1805
nyId>Pe
a1de7
21512
21511
21512
21513
21514

A1515
A151h
21517
r1o2n
a1521
?1522
n1523
a1524
21525
A1526
21527
2153
21531

21532
21533
21534
21535
21536
71537
21542
21541
a1542
21543
A1baa
n154%
n1545
01547

JMAIN

ANBARY Bimg
102621
240000
Aazmpy
ARL11Y
A63511
ApA777
n24apoe
trbay s
BA6NE2
1p20ve
LT 1T ]

“abaK3 Bry:
1m2620
navappe
AdeARry
461111
263511
rRA777
nwea177
nepazy
n24mpn
1726414
ANEAB2 BliAz
AP6AGA

706763 R12;
152001
21547
w0777
naneny
PETY I
244002
271111
263611
amp777
nEAL77
176400
AN6AE2
AM6P64 Bi2Al

JSR asFluP
SURZR 2,n
STa 0,2

STa 2,

nOAS ¢,.TTO
SKPRZ ,TTD
JHP =1 JINTRG,
LPa y,@

SUBH# ¥,1,SZR
FHALT

ADC 0,0

JSR eLOOP

JSR OSETUP
SURZR ¢,@
$Ta 0,0

8STa 0,1
POAS @,.TTO
SKPHZ ,1T0
JMP =y
NIDS CPuU
NIDC CPU
Lha 1,
SUB® P,1,SZR
EnaLT

JSR e_DOP

JSR @SETUP
ADC 2,2,SKP
B124A

LOA &, ,=)
sTa 2,1

LOA {,R124-)
STA 1,2
00aS 2,,TT0
SKPON ,TTD
JMP et
N10S CPU
SuB 3,3
EHALT

JSR #L00P

1GRIOUND THE INTR LINE,
ING INTERRUPT SHOULD
JOCCURE BECAUSE ION
11S NOT SET,

ICHECK SFY GATE ON
10N SHOULD BE OFF

IGROIIND THE INTR LINE,
ITURM THE INTERRUPY
ISYSTEM ON AND OFF,
YN INTERRUPT SHOULD
JOCCUR,

ICHECK INTRQ AND

IPTG2 SET GATE

JATTEMPT PI=DEFER SEQUENCE

JINTERRUPT RETURN ADNDR

T1EHALT IN LOC 2
IGROUND THE INTR LINE

110N

INO INTERRUPT, CHECK
JINTRQ,PI DR INTERRUPTY
IDEFERRED THRU @ NOT o
JCHECK "PLUS ONE"™ FOR MAsl
1IN DEFER CYCLE



A R023

2155a
21551
21552
21553
n1554
71585
81555
21557
a156a
A156)
1562
21363
01564

n1365
81566
n1567
41570
P157¢
21572
21573
21574
21575
21576
n13577
1600
a1601
n1602
a16a3

ay6ma
21605
21606
eL6a7
LAY 3V
21611
21612
218613
21614
816153
21616
01617
91620
21621
n1622

JMAIN

2n6063
1n20p1
An1362
024777
nadony
61111
26351
aAnaBz777?
2608177
1etoae
ne3sy7
P6AB2
[ 1LY

APEP63
1n20a1
anigen
n24777
Padpey
261111
263511
anerzzy
260177
102629
an6a62
tm1128
171903
An6962
206064

na6R63
102620
AaRAAR
ranmny
a61111
n63511
ARa777
60177
1p1801
APLIBLE
n2a777
224000
16414
06062
LYY

8133

B13As

Bia:

Ryaa:

LRLH

JSR #SETUP
ADC 2,0, 8KP
B13a

LDA §,,=1
STa 1,1
D0AS 2,,TY0
8kPBRZ ,TT0
JMp ey
NIDS CPU
MOV 7,
SKPBZ CPu
EHALT

JSR eLOOP

JSR eSETUP
ADC @,2,5kP
Bi4a

LOA Y, ,=)
STa 1,t
D0AS @,,7T0
SKPBZ ,TT0
JHP =t
NIDS CPU
SUBZR m,0
EHALT

MOVZL ©,?,8NR
MOV 0,p,SNC
ENALT

JSR eLNUP

JSR #SETUP
SURZR m,p
sTa »,n

STA @,
DGAS @,.TTD
skP8Z ,TT0
JMP a1
NIOS CPU
MOV 2,0,3%P
)

LDA @,,=1
LOA {,0
SUBH ©,1,SZR
EHALT

JSR eLDOP

ITESY FOR ION RESET
18Y P1 CYCLE

$I0ON STILL ON FOLLNWING
JINTERRUPT

JCHECK PTYGi1=P1 RESET
I1GATE ON ION

fTESY FOR ONE INSTRUCTION
tTO BE PERFORMED BEFONORE
PINTERRUPT OCCURS

N0 INTERRUPT, CHECK 10N,
J1INTRG, P]

JACA NOT CORRECT FOLLOWING
JTINTERRUPT, CHECK INTRO
JSYNC LOGIC FDR | INSTRUCTION
IWAIT AFTER INTEN AND

t1BEFORE INTERRUPY

JSEE IF PC STOREN IN
1L0C @ DIRING PI CYCLE

11F ERROR
ICHECK PC TQ mMEm
JOURING PI1 CYCLE

A P224

7
@2
a3
L'}
as
L1
ar
28
no
19
11
12
13
14
L5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3on
31
32
33
34
35
36
37
38
39
4n
4
42
43
44
45
a6
a7
48

21623
21624
71625
n1626
21627
21632
21631
w1632
21633
21634
#1635
21636
1637
a164p
1641
21642

n1643
n16da
A1645
#1646
n1647
41650
01654
N1652
21653
11654
71653
21656
A1657
E%-1.1

a1661
n1662
21663
71664
31665
A1666
n1667
24670
#1671
w1672
31673
7?1674
21675
31676
a1677

JMAIN

Ar6NE3
a24n61
adanpy
1r200y
ap1637
924777
nddena
26111}
n63511
nRar77
n6aL7?
1riree
102014
neesR62
r54277
AREN64

aAN6N63
102001
an1657
24777
a440p4
a61111
263511
200777
»w60177
talone
P63477
ne6n62
A6n277
An6A64

AN6REI
1r2001
ne1674
n24777
naanp4
242000
w6111
263511
200777
260177
LYY
n24nme
176415
An6A62
An6n64a

8161

B16A:

B17:

Bi17as

B18:

81AAs

JSR eSETUP
LOA B,IND4
STaA 0,1

ADC 0,2,SkP
A164A

LDA {,,=y
8Ta 1,4
DUAS @,.TT0
SkPBZ ,TTO
JMP L ed
NIOS CPU
MOV 2,0
COM¥ @,0,82R
EHALT

NIOC CPu
JSR eL0OQP

JSR #SETUP
ADC B,0,5kP
RL7a

LDA 1,,.=1
STa §,4
DOAS @,,770
SKPBZ ,TTO
JMP et
N10S CPU
MOV 0,0
SKPAN CPU
EMALT

N1DC CPU
JSR &L0OP

J3R #SETUP
ADC @,n,8kP
B18a

LDA 1,,=1
$Ta 1,4

$Ts a,0
DOAS @,,7T0
SkPBZ ,TTO
JMP el
NIDS CPU
JMP L ed

LDA t,p
SUB¥ 7,1,SNR
FraLT

JSR sLOUP

I0EFER FAILED TO SET

1AT THE END OF Pla=2
1CYCLE, CHECK 3 INPUT
I0R GATE TO PROOUCE
J1DEFER SET,

1A INTERRUPY DEFERED

1 THROUGH LOCATION @
INOT LOCATION {1, CHECK
11 TO MA AT Ple2 TIME,
JCHECK ADD ONE LOGIC
1(A91) AND GATE
1(P12,783),

tA INTERRUPT OCCURED
1BUY FAILED TO STORE
JANYTHING IN LOC @,
JCHECK INPUTS TO
JMEM MOD LOGIC,




4 pa2s

4]
a2
a3
nNa
-]
1.3
n7
28
a9
1e
11
12
13
14
15
16
17
18
19
2n
21
22
23
24
25
26
27
28
29
In
3
32
33
Ja
35
36
37
38
39
4
41
42
43
4
a3
46
47

A 700
a17m
31702
21703
n17ma
nres

n17p6
ni7a7
w71n
217114

712
21713
1714
21715
21716
21717
w1720

n1721
21722
21723
81724
ny72s
21726
a1727

1732
21731
81732
n1733
21734
w1735
21736
21737

a174n
2374y
n1742
21743
31744
21745
n1746
aL747

TMAIN

2M6ME3
1p2epe
a6vaye
104015
An6N62
nrensa

n74477
175120
175103
anass?

2P6R63
A6214A
[<Ld- 1 Y]
26361¢
1e10p2
[ d-1.1.¥
LLLLLY]

ne6P63
ne6nyLe
206065
263610
A6351@
2P6P62
2M6064

LELL R
a6a112
[JJd-14 1]
263510
262677
a6371¢
np6n62
nAR6A64d

PA6A6Y
060110
an6a65
7263510
nee2ta
A63710
WA6n62
AN6064

Vgt

vea:

veas

vas:

ves:

JSR @SETUP
ADC o,n

NIa o, , 771
COM# 2,0,5NR
EHALT

JSR eLOOP

READS 3

MOvL 3,3
MOVL 3,3,S8NC
JMP LED2S

JSR SSETUP
NIOS ,TTI
JSR PTIME
SXPON ,TTI
MOV @,@,52C
ENALY

JSR eLOUP

JSR #SETUP
NIDS ,TTI

JSR STIME

SKPDN ,TTI
SKPRZ ,TTI
EHALT

JSR #LOOP

JSR BSETUP
NIODS ,TTI
ISR @TIME
SkP8Z ,TTI
10RSY
SKPDZ ,TTI
EHALT

JSR sLOUP

J8R MSETUP
NIDS ,TT1

JSR eTIME

SKPBZ ,TTI
NIOC ,TTI

SkPDZ ,TTI
EHALY

JSR #LOOP

JDTA DID NGT

PCHANGE THE CONTENTS
JOF AC@A, CHECK READ 10
JTHRU MEM TO AR=ACH

JIF KSR TTY DON'T

100 THIS SECTION

ISTARTING THE PAPER
JITAPE READER DID NOT
1CAUSE DONE TO SET,

1IS THE READER IN THE
ISTART PNSITION? TAPE IN
JREADER? SWITCH IN THE
tLINE POSITION?

)THE SETTING OF

JTTI DONE DID NOT
JCLEAR TT RDR BUSY,
JCHECK TTI DONE(1)
$INPUT TO CLOCK, ALSO
1D0ATA INPUT SHOULD BE
1GROUND,

1170 RESEY FAILED

}TO CLEAR THE TTI

J10ONE FLOP, CHECK

JE4® S=6, ALSO INVERTER
JE39 1m=yi, TO THE
IRESET SIDE OF THE
JOONE FLOP,

tA CLEAR PULSE TO
PTHE TYI LOGIC FAILED
ITO CLEAR DONE,
JCHECK EA4Q 4=5,

JTHE OF GATE TO
JRESET SIDE OF DONE,

A AR2%

ny
a2
03
24
as
a6
a7
LL
n9
10
11
12
13
14
15
16
17
18
19
2
2
22
23
24
25
26
27
28
29
e
31
32
33
34
35
36
37
38
39
an
a1
42
43
a4
45
46
47
48
49
5o
51
52
53
54

2175p
21751
81752
21753
ny754
21758
1756
"1757
21760
1761

n1762
21763
n1764
n1765
#1766

P1767
n77m
n1771
21772
21773
21774
”1775%
217768
777
22000
a2ept

n2pm2
22803
n2ema
azams
a2am6
az2an?
A2012
2011
A2a12
22313
a2a14
22915

22416
22017
p2920
#2024
paunze
n2e23
#2024
22025
02226
az2e27

JMAIN

20663
Msaliﬂ
ARBAES
2635
LT3 SR
nB3712
PA6AR2
AREAES
263512
[ 1 1LY

anbn63
n61477
11204
PELTY Y
206064

AnER63
{n24en
r62077
062677
[J TR
RAAEMES
LETERYY
61477
{rioes
2A6NA62
wabP64

ARBA6Y
1n2522
{a11eq
262077
P62677
4 TA8Y,
ne6R6S
n63Ste
61477
1p12aps
noonE2
AN6N64

AR6N6I
102400
62777
ELTA BT
NAGRA6S
A6351@
61477
te1ees
ARERE2
“P6m64

vims:

vi23

vias

Vi6t

vViBi

JSk eSETUP
~I0S ,TT1

JSR BTIME

SKPHZ ,TT]
NIOS L TTI

SKkPNZ ,TT1
EHALTY

JSR eTIME

SKPB2 ,TTI
JSR eLOUP

JSR @SETUP
INTA 0

MOV @,0,SZR
EHALT

JSR eLOUP

JSR #SETUP
SUR a,n
MSKD @
I0RST

NIOS ,TTI
JSR #TIME
SKPBZ ,TTI1
INTA

MOV P,0,SNR
EnaLT

JSR sLNnOP

JSR #SETUP
SuBZL @,
MOVL P,0
MSKQ @
I0RSY

N10S ,TTI
JSR #TIME
SxP8Z ,TTI
INTA @

MOV @, @,SNR
EHALT

JSR eLOOP

JSR ®SETUP
SuB m,n
MSKO @

NIOS ,TTI
JSR STIME
SKPBZ ,TT1
INTA @

MOV ?,0,SNR
EMALT

JSR #LOOP

IA START PULSE TO

JTHE TTI LOGIC FALLED
170 CLEAR DONE,

JICHECK E4P 3=6, THE
$O0R GATE TO RESET SIDE
10F NONE,

JAFTER A I/0
JRESET INTA SHOULD
IREAD NO BITS,

JINITH THE DONE FLAG
JSET INTA SHOULD
JREAND BACK A DEVICE
1CO0E, CHECK TTI
TINT REQ FLOP,

ICHECK THAT 1,0 RESET
FWILL RESET YTI INT
10ISABLE,

JISEY THE FLOP

ITRY YO CLEAR

1SET DONE,

JEXPECT DEVICE COCE,

1A MSKD INSTRUCTION
FAITHOUY A BIT 14
PJSHOULD NOT SETY

PTYI INT DISABLE, NO
JIDEVICE CODE WAS READ
PBACK ON INTA HOWEVER,
JSUGGESY THE DATA INPUT
JTO TTI INT NISABLE
1FAILEOD,



A BB27 ,MAIN A PA2B MAIN

ny 2
22 22032 PA6PE3 v2n: JSR #SETUP PTTI INT DISABLE FAILED P2 #2123 0214a» TYIMER: LDA @,R,3 JYIME THE INST
23 22031 1m252e SUBZL a,@ JTO SET ON A MSKD 73 02124 72404086 STA o,,+6 JFOLLOWING THE CALL,
M4 220832 1,120 MOVZIL 0,0 TINSTRUCTION OR , THE M4 22125 (p2par ADCO 0,2
A5 22033 a62077 MSKD @ JAND GATE (TT] INT DISABLE A5 A2126 nsan6? $Ta 0,TIMEX
A6 22034 a6P1yp NIDS ,TTI (M), TTI DONE(1)) FAILED, 26 82127 101000 MOV p,@
N7 22835 2p6A65 JSR @TIME JMSKD SHOULD PREVENT N7 A213m (midp2 INC #,0,82C
N8 22A36 26351Q SxpBz ,TT1 FINTA FROM READING A8 #2134 amianmy JMP 1,3
N9 @203 261477 INTA @ JDEVICE CODE, N9 82132 emanap [
10 02040 11004 MOV 2,2,8ZR 17 22133 wna7z74 RLLIEY |
11 92041 Poba62 EMALT 11 22134 naone? STA #,TIMEX
12 02042 np6R64 JSR eLOOP : 12 92135 antany JMP 1,3
13 13
14 22043 ap6363 v221 JSR #SETUP fCHECK THAT 1,0 RESET 14 P2136 #54413 ENTERI S8Ta 3,L00PR TITERATION RETURN
15 22044 1p2620 SUBZR ,0 IWILL CLEAR TTI 15 P22137 pl44ns LOA 3,1ITR ITHIS TESY INITIALTZES
16 22045 panpny $Ta o,1 1INT REQ, 16 22140 n%4406 $Ta 3,I1TRCTY J1EACH ROUTINE,
17 22046 »801te NIDS ,TTI t7 2214y 176400 SUB 3,3
18 N2R47 2R6M65 JSR eTIME JWAIT FOR OONE 18 #2142 454405 STA 3,ESwIT
19 22050 n6351n SKPRZ ,TT1 19 92143 062677 TORST $P1/0 RESET
2p 22051 n6e177? NIDS CPU JENABLE INYERRUPY 2m A2144 4r24p8 JMP SLOUPR
21 82852 a62477 oIC m,CPU 11/0 RESET 21
22 22053 963477 SKPBN CPU JCHECK THAT NO 22 22145 a000p3 ITR: 3
23 22054 AnSR6E2 EnaALY JINTERRUPT OCCURED, 23 72146 mepoee ITRCT: o
24 22055 a6Q277 NIOC CcPu 24 02147 ap2@e® ESWIT: p
25 2056 AP6MA64 JSR eLDUP 25 22152 apAAAM REYURN: @
26 22057 apnd2y JMP V26 26 72151 APAAAR LOOPFET 9
27 27 02152 ~mp234y IPOCTI POCT
28 an2m72 .LOC 2n72 28
29 29 22153 a%477%5 ERR: STA 3,RETURN JERROR
3p 22872 200a0n EGGS! 2 10708 AUTO=RUN SWITCH 32 A2854 w34773 LOA 3,ESWIT
31 22073 arenen [ IDEVICE CODE 31 92155 175004 MOV 3,3,SZR
32 12074 dmeap2 [ JCAT SWITCH 32 @2156 an2772 JMP ARETURN INOY FIRSY ERROR
33 02075 amanpn [4 JNUMBER OF PASSES THIS RUN 33 82157 #3477y LOA 3,RETURN 1SET ERROR SWITCH
34 22076 opvepR [} 10T0S RETURN ADDRESS J4 22160 54767 STa 3,ESWIY JIC(3)aPCe¢l OF THE
35 820477 eneman 4 JSWITCH REGISTER 35 22181 A50430 STA 2,,A402
36 386 22162 144426 8Ta 1,,AM01
3 an2ian LEO25=, 37 02163 23Ap4d LOA 2,45
38 3212p 2n61ar V263 JSR @ICRLF JEND OF PASS MESSAGE 38 A2164 a25aanr LDA 1,0,2
39 22101 a3o@4S LOA 2,45 39 n2165 12504 MOV §1,1,82R
4n 2102 A25mQn LDA 1,m,2 40 22166 pma4ns JMP L5
41 22103 125005 MOV 1,1,8NR 41 22167 m2442) LDA 1,,AADY
42 22104 2PA41R JMP V27 42 32172 a3ad2y LDA 2,,4402
43 22105 a15m0) nsz 3,2 43 22171 a63mry HALY PERROR
44 22178 An@4ayY JMP V27e¢5 44 22172 an2756 JMP GRETURN
45 92107 @62677 IORSTY 45 22173 924755 LOA 1,RETURN
48 22112 A35p04 LDA 3,4,2 46 02174 And4ns JSR EPRINT
47 22111 223003 LDA §,3,2 47 02175 a60277 INTDS
48 22112 045776 $TA 1,~2,3 48 32176 A3A045 LOA 2,45
49 02113 anidae JNP 0,3 49 72177 a3%on4 LDA 3,4,2
So 82114 Ap6141 V273 JSR SIMESS Sm 22200 mptden JHP 2,3
81 92115 202336 PMESS 5y
52 22116 An6147 JSR SICRLF 52 922m1 254746 EPRINT: STA 3,ESWIT
53 22117 263641 SKPDN TTO 53 92202 arbt4n JSR BICRLF
54 021202 nne7ry7 JMP ey Sa 92203 121000 MOV 1,0
55 82121 2n240} JHP 8, e} 55 222m4 126na0 ADC 1,1
56 82122 omieel Tan 356 222r5 10700p ADD 2,1
57 022p6 An6744 JSR eIPOCY

58 92207 am274n JMP GESWIT




A 7A29

[
02
a3
na
L1}
26
a7
a8
a9
10
11
12
13
14
15
16
17
18
19
22
2y
22
23
24
25
26
27
28
29
3
3
32
33
3¢
35
36
37
h1]
39
40
41
a2
43
a4
45
46
47
48
49
L1
51
52
53
54
55

a221n
w2211y

w2212
A2213
a2214
22219
"2216
a2217
@az222a
n2221
a2222
a2223

a2224
82225
22226
22227
a223p
22231
a2232

22233
22234
"2235
22236
n2237
n224p
2224y
a2242
02243
22244
@2245
22246
n2247

0225
a2251
n2252
22253
82254
22255

#2256
a2257
22260
22261
02262
n2263

#2264
n2265
n2266
a2267

JMAIN

APARAD _AADY ¢
PRARAR L AAGP:

254736 CYCLE:
"14733
weraya
#3473m
n5473m
n34730m
n62677
175004
aAn2727
an2725

?34723 CYCTS:
175004
@r4477
n626877
175113
an2720
nn2716

n54124 MESS:
Atay2e
2314pnm
n24125
LR ddd
125112
123721
1234n)
151 4p@
124n00
andanl
apazyy
ap2124

101705 CHAR:
AA1dny
n635811
anaz77
261111
aniden

854124 CRLF3
w0127
ap4az7O
n2e13m
An4766
an2124

AN6140 ALPHS
an61ay
an2270
aPR775

n
4

STa
nsz
JIMP
LDA
STaA
LDA

3,RETURN
ITRCT
cYeTs
3,1TR
3,ITRCY
3,ESWIT

10RSTY

MOV
Jmue
JnP

LA
LJ¢1")

3,3,82R
#LOUPR
ORETURN

3,ESwIT
3,3,82R

READS 3
JORST
MOVL¥ 3,3,SNC

JMP
pLL

814
182
LDa
LDA
LOA

#LOUPR
PRETUAN

3,MESSR
MESSR
2,73
1,C377
P2

Moves 1,1,82C
ANDS 1,4, SKP

AND
INC
cam
JSR
JMP
JMP

vov
Jnp

1,2,5&pP
2,2

1.1
CHAR
MESS+4
OMESSR

f,”,8NR
1,3

SKPRZ ,TT0

Jup

ol

DOAS 2,.770

Jhp

8T
LOA
JSR
LDA
J8R
JMP

JSR
JSR
ALP
JMP

@,3 JEXIT of

3, MESSR
®,C215
CHAR
”,Cl2
CHAR
@#MESSR

OICRLF
#IMESS

ALPH

FITERATINN ROUTINE
1END OF EACH TEST,
INOT 1@ ITERATIONS
PRESET ITERATION
JCOUNTER, IF ERROR
PQCCURED STAY IN LNOP,

t1TERATE PROGRAM
1GO TU NEXT PROG,

1IF A ERROR
JLO0K AT SWITCH

$IF SWITCH SET PROCEED,

JITERATE
JNEXT TEST,

IPRINT & TEXT MESSAGE

1C(2) POINTS TO MESSAGE
18 BIT MASK
$CC2)sDATA WORD

JC(AYSNATA CHARACTOR
JINC TO NEXT wWORD
1FLIP MASK

JPRINT

PANOTHER

JLASTY

JPRINT A CHARACTOR FROM
JC(AIKR, EXIT +2 IF NULL

JAALIT IF TYO BUSY
$XMITT CHARACTOR

JPRINT A CARRIAGE
JRETURN AND A LINE
IFEED SEQUENCE,

FALPHA TESY MESSAGE

FMESSAGE STORAGE AREA

A PP

A
ag
23

24

as

L}

*7

"8

"9

10
11

r227%2
n2271
n2272
#2273
w2274
22275
n2276
n2277
a23en
42304
2230P2
22323
e23e4
082305
22306
22307
231
82341
n23ye
22313
A2314
22315
22316
a2317
A2320
02321
82322
¥2323
22324
02325
n2326
02327
22330
"33y
n2332
02333
722334
32335

n2336
22337
22340

JMAIN

r46518%
#27115
121442
122444
23646
124457
w25652
226654
127456
132460
231662
232664
133466
234670
135472
n37675
mnan?oe
141502
142504
A43706
1445¢0
nas712
nab714
147516
150520
n531722
n52724
153526
054730
156532
157333
157277
140137
1é&var?
144277
142277
144277
ARAPOA

nas52a
7n51523
Aneaee

ALP: WTXTE
MMM M"HEXRT () v

=, /01234

56789313

POARCDFFGRIY

KLMNDPORST

UVWXYZ) (a4

Ce2872s2070]

PMESS: ,TXTE

1PasSs|




A 20314

L]
2
a3
Ma
as
26
ar
LE}
729
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3o
31
32
33
34
35
38
37
38
39
4n
41
42
43
44
as
48
L34
a8
49
Sa
51
52
53
54
S5
56
87
58

2234y
n2342
22343
82344
22345
22345
22347
3235n
82331
02352
22353
82354
22355
n2356
82357
22360
22361
02362
22363
a2364
22365
B2366
232367
22372
n2371
#2372
22373
82374
22378
A2378
22377
p24nn
9240y

az24n2
224n3
a2404
a24ms
a2406
a24n7
22410
n2411
n2412
n2413
02414
22415
22416
82417
92420
0242)
82422
2242)
92424
22425
22426
92427

JMAIN

a20443
730430
a54440
¥40436
a504e1
200000
wiar77
234433
220473
151am5
200432
n34426
1n2400
146512
npBd4es
146400
034423
1nidap
a0a773
151235
234417
54414
163000
Andays
AMB7?SS
a30425
1p0AR0
XL
[LEYL T
P0ALAP
nparye
(LR
r00000

LELELT
anBPpR
LLLLILT)
LELY YT,
171325
arLapy
40436
176000
117000
163404
ana7?s
176660
n2a430
16330
234424
116405
ARG4R3
LLET B!
an2421
f20422
fl4422
117425

POCT:

DECOCT?

DEcaT:

DECP3

QCTAR:

ISUPP1
RADRET?
C6p:
ICHARS

LDa
LDA
STa
STa
STa
-]
182
LDaA
LD4A
MOV
Imp
Lo
uB

Jnp
SUB
LOA
INC
Jmp

@,C60
2,0CTaAB
3,RADRET
2,ZS5UPP
2y,%1

=1
3,RADRET
?,CHTAB
2,2+SNR
ICHAR
3,25UPP
”,0

s
SuBL® 2,1,S2C

DECP
2,1
3, c6e
A0
DECOT

MOVZR#M 2,2,5NR

LDa&
$Ta
AOD
JSR
JMP
Loa

3,con

3,28uPP

3,

ICHAR

OECOCY
2,,*1¢+,=DECOCT

e lddd
1Aprap

1200

jee
1
1

4]

o

(4]
60
STa

3,CHRET

MOVZS 7,@,SNR

JMP
STa
ADC
ADD
AND
JMP

1,3
”,CHSAY
3,3
#,3
3,0,82R
=3

SUBCR 3,3

LDa

A,CHSAV

ADDS 3,0

LDA
SuR
Jup
JSR
JMP
LOA
LDA
AND

3,CHTAB
@,3,8NR
3
ITYPE
#CHRETY
P,CHORZ
3, CHARY
?,3,8NR

A AN32

2
72
23
na
3]
26
b4
a8
29
1a
11
12

27

28

@243
22434
nz2432
na4y3

n2434
2435
n2436
n2437
B244p
a244y
82442

22443
M2444
n2445
n2446
f2447
2245nm
22451

n2432

72453
n24%4
n2455
w2456
32457
22467
7246
02462
#2463
22464
Q2465
22466
92467
n247n
n247)
22472
a2473
32474
w2475
92476
22477
22500
a2501
22502
22503
225n4

JMAIN

202415
n22420
Aradn2
enar72

n10413
ng3s1y
apRr?7
61111
263511
anazyry
eri4an

"rB212
Apamyy
noapan
arePep
Ardppn
nwnann7
Ann240

novean

na73a3
n5452p
044522
naage?
n2ei24
241459
220051
243504
#261a3
234461
A32467
733454
226n62
a32067
233454
V40466
246114
A51na0
A43511
252110
n2e123
na2522
"42523
n%3122
242105
LI LT

ITYPE:

c2123

CHTAR?
CHRETS
CHSAV?
CHORZ:
CHAR?:
CH24p:

TABLE:

JMP OCHRET
LOA o,CH240
JSR ITYPE
JMP a6

1SZ CHORZ
SKPBZ TTO
JMP ey
noAs o,7TT0
SKPBZ YTO
JMP =t
JHP 2,3

212
11

S TXT /COPYRIGHMT (C) DGC,1971,72,74,76

ALL RIGHTS RESERVED/




A 7233

Ay
22
a3

Y]
ns
LI
a7
L1}
a9
in
11
12
13
14
15

16
17
18
19
2n
21
22
23
24
25
26

e25ms
n2506
225q7
22512
22511
22512
22513
22514
n2515
22516
2517
#2520
225214
#2522

«MAIN

aeanpy

131116
152324
152131
152123
f32640
LLILET
ananen
LW Y]
157772
n0Q3An
[l Jd 2]
[LLIIY
LLLELYS
1peaqe

DIRT:

DIRT:

+IFE NOVA2SW
+TXTE 1BTTYTIST ¢

Ll
HERE

137772
PAR3ING
rooAPR
LIt L]
pepaca
19ea1
<ENDC

JIFN NDVA2SW
JTXTE |N2TTYTST 5}

A LELT]
HERE
157772
3an

o

[

[
100010
<ENDC

«END JEND OF SOURCE TAPE

nn3ya

ALP
ALPH
ALPHA
Bi1e
B1y
Bita
812
A124
B13
8134
R4
By4aA
B15
816
B164
By7
Ry74
B8
B18A
BEG
BEGIN
BROKE
cie
c1
€12
C1355
c177
Caex
Ca12
Cc215
€232
€377

Capan
414
C60K
covco
CH24n
CHAR
CHAR?
CHORZ
CHRET
CHSAV
CHTAB
CINTR
crov
CMian
CNIOC
CNTR
CRI1S5
CRA
CRLF
CTABF
CTABL
CTIMH
CYCLE
CYCTS
DECOC
DECOY

+MAIN

na227p
en2264
PRn2A7Y
A31501
PR1515
any153¢p
fn1532
An1547
ARYL55¢
PRID62
fn1565
pay60n
Pn1604
PPy623
221637
ra164y
ANy657
Any661
221674
[ L]
pan774
LELIRE]
LELIYY)
arN143
peayldp
arRLRy
pep123
a1l
#23244)
rapi127
Pari36
ear125
nami22
[LLERN
PR24m4
AAAAS2
Aupasy
nn245)
an225¢
Pn245p
fn2447
an2445
PR2446
An2444a
AAn132
nARAS6
anpnsn
foa1172
ane13s
aapL26
epel1d
fn2256
arP134
aan13l3
PANREE
fn2212
*a2224
"p2346
022356

29754
774y
7/15

22/82

22/15

22728

22729

22/31

23/m2

23/74

23716

23/18

23/35

24/02

24/06

24749

24721

24/34

24/36
7712
7/42
8713
a/38
8/39
n/28
B/11
8/23
R/35

32715
8s27
8/34
as2%5
Rr22
B/29

31/083
7723
7/2%

32/03

29734

31/587

31/56

31749

31743

3t/11
8/32
7227
7729

16/37
8/33
8/26
8715
7/25
8/32
8/31
7/36
7/34

29/07

3t1/m8

31716

e/e2
29752
7/41

22734
23712

23s27

24/14
24731

24745

7/42
14702
12/06

8/49
11721
29748
12/m4
11719
11713

29746
1e/28
10737

31719
9/n6
9/@8

32721

29/38

J2/2@

32/07

31755

31749

31/51

13710
9/37

12712

17705

10723

14725

12714
8736

1#/186

17/15

12/23

29/05

29716

31/27

31721

29/55

22742

B/a7

12713

12747
13738

29/27

31723
9/15
9/16

29747
32/19
32/02
32718
32/16
13/06
10/38
12734
29745

1a/22
1ns48

31s28

8/51

13/07

31738
9s23
9/39

29749

32717

10/39
13/04

10740

9/32

9/27



LURE}

DECP
DEVCY
DEVC2
DEVCO
OEVRE
DIRT
DISMI
Dveo
ECHO
ECHOY
ECHO2
EcHO3
EcHO4
ECHX
EGGS
ENALTY

ENTER
EPRIN

ERR
ESWIT
FIRST
HERE
ICHAR
ICRLF
ICTR
IMESS
IND4
INTR
IPOCY
ITR
ITRCTY
ITYPE
Kan
LASY
LEO2S
LOOP

LODOPR

M1
MAIN
MAINY
MAINC

JMAIN

Pn2364
randay
PApdSe
¢erpazy
LELEE]
pn23as
LELIE T
[LLLET
nan4r2
raaSedq
apr513
[LLEFE
Apasan
[add' LY
ra2@72
rPn6R82

PP2136
nA2201
(LI Y]
2n2153
na2147
aneesy
rae144
rn24n5
ranLda
fapLy2
eapyiay
fAnAG]
aans575
02152
maz2145
rn2146
"A2434
raLL7a
fP2S54
fan210p
L E1Jd 1Y)

fa2151
rami17
ranasy
LLLLEIS®Y
eenr26
aanez2

31717
9742
9/41
9/13
7726
7/83

12718
7722
7720

1n/24

10731

17/30

17/33
7/14

27/30
7732

15/06

16721

18/22

16742

21722

23/26

25/28

27/41
7733

28/46
7734
7/31

28/18
r/08
Braa

31713
8/36
8/14
8737
7739
/04

28/27

2B/15

28/16

31/54

16/30
7725

25712
7/34

15/07

16/22

18/23

19743

21/23

23/30

25738

27725

28/14
8/19
7/28
7739

13716
7717

31722
9/53
9747
9/28
9/34

33/03

12/23
9/12

10/14

10/50

1P/36

10/37

10/52
7/22

14712
15714
16727
18730
19749
21733
23/29
25737
27729
28714
28/52

7/32
28/29
28/24

7124
33/25
317206
17/14
12/09
1r/34
24/03

B/30
28/57
28/22
28/23
32/04
17/93

9/43
277,37
14/13
15/15
16/28
18731
19/50
21/34
23749
25747

28729
12743
9s22
7/40
13725
7740

9/34
9/486
33/15
12730
9719
tas27

14717
15721
16746
18/49
20/05
21744
23748
25746

28/30

9735
33717
31740
18/31
12717
27750

11/30

29/08
29/06
32/07

14718
15722
16747
18744
20/06
21745
24717
26/11

28/26
9748

13702
137286

9/45

12/57
9s25
10/51%

14724
15728
17710
18749
2e/17
21/54
24/145
26/08

28/34

14/04
12719
29/53

29/09

14/25
15729
17/11
18/5@
20/18
21755
24732
26717

29713

13/28
9/50
16/53

14/30
15/34
17716
19708
20/s27
22/11
24/30
26/16

28752

27,38
12722

1473y
15735
17717
19/09
20/28
22/13
24748
26/29

297214

14737
15740
17723
19/17
2a/,38
22726
24747
26/28

28758

27/52

14738
15744
17724
19/18
20739
22727
25/07
26/43

14744
16/m7
18/976
19726
2a/48
22741
25/m6
26742

29/18

28/53

14745
16708
18/07
19/27
20/49
22742
25/21
26/54

14/51
16714
18712
19/35
21711
23713
25/2n
26/53

29716

29/52

14/52
16715
18715
19736
21712
23/14
25729
27712

na3e6

MAINR
MESS
MESSR
NOVA2
acTas
oCcTR
PaASS
PMESS
POCT
RADRE
RAND
RAN]
RANO
RETUR

Savoe
Savi
Sav2
SAV]
SAvVC
SETuUP

START
SwITq
SwITC
Too
Tp2
Trda
Tab
TaB
e
Ty2
T14
T16
T8
Tem
T22
Y24
Y26
T28
T3m
732
T36
754
56
T58
Tse
T64
T66
88
Tre
T72

JMAIN

aanazy
702233
PAPL24
[PLELT
PA2372
LLIZSE.]
nAART &
792336
na2341
P02403
[ZLIRY]
[FIESY)
far116
Pa2150

raonzy7
paciee
fagiey
panie2
pPaRLR3
220463

napann
LYY}
(-4
LE L1 BT
anripar
An1AL3
[J X3
nAYA2E
PA1234
rPALA42
PA1ASA
an12355
AR1N64
LY ]
patiop
aRLind
pag112
PA1121
LR Y24
AN113S
Aa1144
ary173
ro1200
ant2as
LERE IR
ang22y
f91230
ray1237
ra1246
[LE¥1}4

7/16

B/37

a/24
J3se2
31/04

8717

7/38
27751
28/27
3t/05

B/16

8/12

B/18
2R/25
29722

8/03

8/04

8/05

8/06

B/a7

7733
15/03
16717
18717
19738
21714
23716
25/31
27714

7724

7713

7719
14/08
14715
14720
14727
14/33
14740
14747
15/03
15709
15717
15724
18/3¢
15/37
16/02
16710
16717
16724
16/32
17707
17713
17719
18/02
18/09
18747
18/25
18733
18743

7739
29/24
29/24
33714
31/28
12/37
14/03
\LVZE!
31/93
31/10
12725
12/05
12742
28/29

11732
11731
11/32
11733
11/35
14719
15/09
16/24
18/25
19,45
21/25
23/35
25740

8/54
7/18
1a/m2
27/56

16/5@

29/35
29725

12739

31738
1274}
12726
12/48
28B/32

13728
13/29
13/30
13733
13/3¢
14/45
15717
16/32
18733
20/02
21736
24/m2
26702

S/m4

1as12

29736

12/5%1

13716

28/33

14720
15724
17707
18/43
22/08
21747
24719
26713

29745

28/44

14,27
15/31
17713
19702
2n/29
22/02
24734
26719

28/502

28745

14733
15737
17719
197114
2a/30
22/15
25/02
26/32

29/05

14/40
16/02
18/@2
19720
20741
22/29
25715
26/45

29714

14747
16718
18/09
19729
21/02
23/82
25,23
27 7a2



