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PROGRAM

tiigh Speed Reader/Punch Test

TAPES

Binary 095-000014-06

ABSTRACT

High Speed Reader/Punch Test is a maintenance program designed to
test the Type 4012A high speed punch and the Type 6013 or 4011B

high speed readers. Tapes may be punched or read on the Teletype

if one of the high speed devices does not exist in the user's system.
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ARSTRACY
HIGH BPEED READER PUNLK TEST I8 A MAYNTENANCE
PROGRAM DESTGMED T0O TEST THE TYPE 40124 MIGH
SPEED BPUNCH AND THE TYPE 6213 Ok ABLIR MIGH
SPEED READERS, TAPES MAY BE PUNCHED OF READ ON
THE YELETYPE IF ONF OF THE MIGH SPEED DEVICES
ODES NOT EXIST IM YWE USERS SYSTEM,
IF A CRY DISPLAY 18§ IN USE BOTH THE MWIGHe
SPEED READER AND PUNCH MUST BE IN THE
SYBTEM FUOR & MEAMINGFULL TEST,

MACHINE RENUIREMENTS
NOVA/SUPERNOYA FAMILY PROCESSDR
EKOREAD/MRITE MEMORY, MINDsymM
TELETYPE OR LRY FUR CONSOLE Y170
OPTIONAL EQUIPMENT
TYRE Q124 PUNEM AND CONTROL
TYPE 40114 WIGH BPEED READER
TYPE 40148 WIGH SPEED READER

SWITCH SETTINGS
BYARTING ADDRESS
AQuBTARYT PUNCH DIAGNOSTIC
AYaBTARY REAGER DIAGHOSTYIL
dRBBYART PUNCH FROM SWITEMES
d3eBTART PUNCHM COUNT ROUTINE
A4uFTART READ  LOUNT ROUTINE
ABESTARY PUMEM ALTERNATE ROUTINE
ABRETART READ ALYERNAYE ROUTINE
A7USTARY PUNEN FLOATING 2E80
Uns8TARY READ PLOATING ZERD
SWITCH @{1JaINNIBIYT DELAYS WHEN PUNELHING
SwITUHW v (1) =PROCEED FROM ERROK IN DIAGHDEYICS,
SWITOH § 7Y aInMIBIY PRYNTING 14 THE DIAGNDATIC
SWITOM E{1)uPRINT FATLURE RAYE
SWITOW B=18aDaTa FUR THE PUNEM SWITEME ROUYIHE

IF THE W& READER AND PUNEW ARE IN THE

SYBRYEM ANt THEIR DEVICE CODES ARE HOT 12, AND
137 LOAD ACQ wITH YHE EVEN DEVICE CODE anb

SYART 47 LOC 4, TWE PARnsRam @iyl MADYTEY

TTSELE AND WALT, B¥Y SWITCMS 90 DEBTRED GYARYING
ADDRESS PRESS RESET AND  STaWY,
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TESTING

TESTING

NPERATING PROCEEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER

THE PAPER TAPE PUNCH

SET THE SWITCHS YD 40

PRESS START TO EXECUTE THE DIAGNOSTIC
ALLOW THE PUNCH DIAGNOSTIC TO RUN FOR
AT LEAST ONE PASS, THE PROGRAM WILL
TYPE A PASS MSG AT THE COMPLETION

OF EACH PASS,

PRESS RESEY

SET THE SWITCHES YO 43

PRESS START TO EXECUTE THE PUNCH

COUNT PROGRAM,

ALLOW THE PUNCH YO PUNCH FOR AT LEAST
18 MINUTES,

PRESS STOP AND REMOVE THE TAPE

FROM THE PUNCH,

INSERT THE TAPE JUSY PUNCHED INTO THE
HIGH SPEED READER, THE TELETYPE READER
MAY BE USED IF THE SYSYEM DOES NOT
CONTAIN A MIGH SPEED READER,

POSITION THE TAPE SUCH THAT THE COUNT
PAYTERN 18 OVER THE PWOTO DIODES,
CLOSE TYHE READER LEVER

SET THE SWITCHES TO 44

PRESS START TO LHECK THME TAPE,

THE PUNCH 8HOULO ALSO BE TESTED WITH
THE EXERCISER PROGRAM,

THE MIGH SPEED READER

LOAD THE READER WITH A CONTINUES LOCP
OF TAPE WITH ALTERNATING CHARACTORS

OF ALL ONES AND ALL ZEROS(A TAPE MAY
RE OBTAINED BY STARTING AT LOCATION 433,
CLOSE THE READER LEVER

SET THE SWITCHES TO 41

PRESS STARY TO EXECUTE TWE DIAGNOSTIC
ALLOW THE DIAGNDSTIC TO RUN FOR AT LEAST
ONE PASS, THE PROGRAM WILL TYPE A

PASS MSG AT THE END OF EACH PASS,
PRESS RESEY

SEY THE SWITCHES TOQ 46

PRESS START YO CHECK TYHE TAPE

THE NPERATOR SHOULD MARK THE TAPE LOOP
AT THE SPLICF, ERRORS OCCURING AT THIS
3pLICE SHOULD BE IGNORED,

ALLGW THE READER TO CHECK THE TAPE FOR
AT LEAST 5 MINUTES,

THE READER SHUULD ALSC BE CHECKED

WITH THE EXERCISER PROGRAM,
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PROGRAM DUTRPUT/ERROR DYSCRIPTION

PROGRAM

ERRORS DEYECTYED VIA THE DIAGNDSTICS,
IF A MALFUNCYION I8 DETYECTED THE PRUGw
RAM WILL WALT AT LOCATION "AUTOER+8Y,
THE DPERATOR MAY CHANGE SWITCH SETTINGS
AND EXAMINE ACS AT THIS TIME IF
DESIRED, IF SWITCHES @ AND { ARE ZERD
PRESSING CONTINUE WILL CAUSE A PRINT=
OUT OF THE ERROR LOCATION, THE ROUTINE
WILL ENTER A LOOP SUITABLE POR SCOPING,
WHEN THE PROGRAM I8 IN A SCOPE LDOB,
SETTING SWITCH 204) WILL CAUSE THE
FATILURE RATE T0 BE PRINTED, JEYTING
SWITEH 2(1) WILL CAUSE TYHE PROGRAM 70
PROCEED YO THE NEXT TEST,

DATA ERRORS DETECTED GURING THE READ ROUTINES

CAUSE A PRINTOUY OF GOOD AND BAD DATA,

DISCRIPTION/THEQORY OF OPERATION

THE READER AND PUNCH DIAGNDSTICS CONSTST OF
NUMERIOUS SMALL ROUTINES, EACH ROUTINE BEGINS
WITH A INITIALYZING ROUTINE (SETUP) AND ENDS
WITH A ITERATION ROUTINE (LOOP). BOTH YHE
SETUP AND LOOP ROUTINES ISSUE A 1/0 RESEY
PULSE, SYNCING ON I/0 RESEY WILL PERMIT THE
LOGIC UNDER TEST YO BE OBSERVED, AT THE EwD
OF EACH PASS OF THE DIAGNOSTIC A PASY K36
WILL BE TYPED, THE DIAGNOSTIC ROUTINES
SHOULD BE EXECUTED PRIOR TO OTYHER READER,
PUNCH TESY.

THE PUNCH FROM SWITCHS ROUTINE I8 PROVIDED
SUCH THAT THE OPERATOR MAY SCOPE THE VARIOUS
SIGNELS IN THE PUNCM AND PUNCH CONTROL,

THE PUNCH ALTERNATE ROUTINE I8 PROVIDED YO
PRADUCE 4 TAPE FOR THE READER OIAGNDSTIC,
THE PUNCH COUNT ROUTINE I8 YHE PRIME TESY

OF THE PUNCMS ABILITY TO PUNCH DATA, A COUNT
PATTERN I8 USED 80 DUUBLE PUNCHING AND FAILURE
TO PUNCH MAY BE OB88ERVED,

THE READ COUNT I8 PROVIDED TO CHECK THME TAPE
PRODUCED BY THE PUNCH CUOUNY ROUTINE,

THE READ ALTERWAYE ROUTINE 18 PROVIDED YO
CHECK THF READERS ABILYITY YO READ CHARACTORS
OF ALL ONES AND ALL ZERUS UNDER VARIOUS
START §TOP CONDITIONS,

RESTRICTIONS/MISC

1F THE MIGM SPEED READER OR HIGW SPEED

PUNCH NDES NDT EXIST IN THE SYSTEM THE PROGw
RAM WILL USE THE TELETYPE READER OR PUNCH)

IF THEY ARE IN THE SYSTEM, PARTIAL TESTING
MAY BE ACCOMPLISHED IF THE SYSTEM CONTAINS
EITHER A PUNCH OR READER AND A C[RY DISPLAY,
RUT THIS I8& NOY RECOMMENDED, THE DEVICES USED
ARE A FUNCTION DF THE LOGIC EXISTING NOY
WHETHER THE DEVICE ITSELF EXISTS,
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weeaen
MABARY
ARANIZA
noudgy
RIS T T
EEPEP]
HAReag
areary

001
1yapey
JuP 8 et
HERE
STA #,¥8Ay
JMP BTARY
LLOC 42
L RS TPUNCH DYAGNOSTIC
RELEE PR3 1 FREADER DIAGNOSYIC
JMP B, 411 FRUNCH FROM SWITCHS
RELEE I 381 JPUNCH COUNTER
JMP e, e1 JREAD COUNTER
RELIE PRS B JALTERNAYE PUNCH
[ELEE IS §1 PALTERNATE READ
MR g, e FPUNCH FLOATING ZERO,
JMP e, 1t IREAD FLOAYING ZERD,
apn
Rep
SupUN
CTRPUN
CYRKE(D
ALTRUN
AL TRED
PELT
RELT

CInive  IGTY

DEL YOEL

DELL S XNELY

YIME NELAY

WHO PTIME

TCar74r @774e0

CALIBR: 2 JTIME FOR {20 M8

CaLiny » FYIME FOR | MS

LEDR? o

WATTS waITX

SETUPS  FENTER

LonP EYCLE

ER: ERR

EHALTRISR BER

c4: 4

[ F] 5

ERGE ] Xwlod

TIMEXE &

WAITS1 yYualvs

c4a1y apl

Wida 144

PUNDATE @

PASSE v

CREANDSt READS 2
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crore
XSAVY
covene
Dvene
CHAK ¢
FIRSY:
LASTS
Xx131
CRTR, 8
DEVRET?
TIINTS
c54p51
£s54:
(448
£1639:
161
IPUTE
KyT:
IGET:
IRDERE
IPFLTS
IRFLTY
C77x1
RICYR L
ciagas
LENGTH?
TRANS
PUNRFETY
RDATY
GOODY
Ban:
X377
RER:
XCRLF 2
XHESS
TIocT:
C1499:
HSREADS
HSPUNE
[ B3

PTP, 313
PTR, =212

HERE $

LHERTT
12
2e00LE
12
BHRvid
WATTY
ENDLT
13
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5405,
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18303,
163,
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GET
RDERR
PELT
BFLT
177

kil

168

1
123488

LDA 2,45
LDA 1,8,2
MOV 1, BNR
RAE N )
MOV 11, 5NR
Ap®

LD 1,1,2
LOA ?,012
BURE B, 1, 8NR
INP 8, =4
STA 1,%Sav
AMP S TARY
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DEVCD:

DEVC1:

NEVCR:

a9

LU& 2,X54y
INC 2,2

Los 1,060«
ING 1,8

§T& {,C0vVCD
8TA 2,XX13
$T4 2,0VCD
JER NEVCD
LDA 1,062k
§Ta {,coven
LOA 2,XSay
$Y4 2,CPTR,
2TA 2,DVCD
JSR DEVCOD
LDA 1, M0
LD& 2,068
AND 1,9

LOA 1,0VCD
APRN 1,2

§T4 2,C62K
Lua 2,45
Lua 1,8,2
MOV 1,1, 8NR
HALT

JMP 8,41
APD

8TA 3,0EVKRET
LOA 2,FIRSY
Loa a,7,2
LoA 3,Cl07
AND 1,0

LA 1 coven
SuBa @,1,8NR
JMP DEVC2

ING 2,2

LD& B, A8Y
Slika ,2,87R
JMP DEVLD#2
JMP SDEVRET
LOA ©,0,2
LOA {,M120
AND 1,9

LO& 1,0vCD
ADD 1,2

STA 2,12, 2
Jup QEVCY
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PR3A
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BIRRE]
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R YT
w34y
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EEEYE]
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wR4303
Via3up
125243
124201
143227
175404
2026
125267
Wn23ed
122400
uS4303
134302
125120
124100
142412
142400
125100
175404
nnarry
wPZ3ey
177760
neacan

24322
n2an7a
120420
“653413
AUNILE
171443
VAARN T
1254n4
nra3as
122524
deA1es
EXFRVE
prragn
uratts
\777a8

aJenzy
EEERKT]
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Aden7e
125113
124427
140420
121009
1214958
R Y)
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MULT?

MLODPS

101V

DLOoOP:

MDCTR:
MSAV?

WAITX

WAITY?

M1BG1
¥DELY®
Xwion:

XAATTSS
XDELt

cnsaet

SUREL 6,0
T4 3,M5
Lha 3,My
MOVR {1,141
MOVR 4,1
AGDIR 2,
INE 3,3,
JMP MLOO
MOVER 1,
JMP #MSA
suB @a,n

8Ta 3,M8
LDA 3,MD
MOVZL 1,
MOVL ©,0
SuB% 2,0
SuR 2,90
MOove 1,8
INC 3,3,
JMP DLOD
JMP #MSA
-2

@

LDA t,M]
Lba a,CA
NEGZ 8,9
SxXPHN PT
JMP WATY
INC 0,0,
JMP -3

INC 1.1,
JHMP walT
|UBZIL 2,
LUA 2,41
5TA 2,8,
JuP 2,3

ITR

=104

LOA
IMP
SUBZL
Lba
LDA
MOVLE
NEG
NEGZ
OV
INC
Jve
SKPBN
IeP
ne
Jep
R
50,

ITMULTIPLY C(1IwC(2)
Ay JRESULY 70 C(@),C(1)
cra
s SNC
134
[
s78
P
1
v
IDIVIDE C(OY,Cl1)/C(2)
Ay JC(B)REMAINDER
CTR PCCL)WQUOTENT
1
»82C
§2R
B
y
29 TWALIT ABOUY 8 SECONDS
LIBR FOR UNTILL BUSY FLAG
JBECOMES Z2ERD,
P PIF TIME OUY SEY
¥ JITERATION COUNTER YO
SNE 1¢1,1F NO TIME QUY
ISET COUNT TD 108
SIR JOECIMAL
X+
?,8xP
44
+2
2,CAL1Q 1C(1) 15 DELAY IN M§

XDEL+}

1,1, 8KP IDELAY 19 100M8
1,C05¢ JDELAY 18 5 SEC
2,CALIBR IX(1) DELAY 100M8
1,4, 8NC

1,1

2,0

LI

2,2,8N8

R |

[

=4

1,1,82R

XDEL+3

2,3
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ITIME TWE INSTRUCTION
TFOLLOWING YHE CALL

ADCO 2,2

874
MUV
ING
P
E

Jup
T4
Imp

By TIMEY
2,0
2,0582¢
1,3

w4
By TIMEY
1,3
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ERAZH
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vering
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BAnanse
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151400
#501126
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wanr 7Y
anprrIn
151223
152424
152009
AARYT Y
022448

284144
0wraary
175118
AnVEnd
176520
254142
WPl d4

ALTPUNTE
CTRPUNT

SWPUNI

SwPNit

ALTERS

CIPUNG

PUNDEL?

WLOC 4uw

LA 2,C0PUN
MOV B, 0, 8K
LhA 0,040y
MOV B,8,5KP
L& @,CREADS
STA B, 8uPNY
ADC 2,2

STA 2,PUNDaT
JSROINTT

JER OPUNDEL
LOA 2,PUNDAT
ING 2,2

8T4 2,PUNDAT
4

J&R #IPUT
D82 LENGTH
JMP SuPNial
JMP BWEN{=4
MOVZIR 2,2, 8KNC
SUB 2,2,8ke
ADC 2,2

JHP SWPNLet
BEIEY.]

8TA 3,PUNREY

READS 3

MOVLY 3,3, SNC
JME L ed

SUBZL 3.3

8TA I, LENGTH
JMP BPUNREY

PPUNCH ALTERNATE ONER/ZEROS
PRUNEM A COUNTER

TPUNEK SWITCKES

PINYTIALYZE
JRUNEH DELAY

FPUNCH THE CHARACTOR

JOATA GEWERATOR FoR
JALTERNATE

SRUNCH DELAY LOGIC

PIF SWITCH B(1),ND DELAY,

PSEY LENGTH 70 1 CHAR



A B2y JMAIN A BaL2 CMATIN

Xy 41

A2 “M436 Anaars JSR RDWT 72 ¢0517 weA14? RDERRY  S5TA 3,8A0 TERROR PRINTER
A3 w2dd7 u20143 LDa B, TRAN 23 47520 2ae148 $TA 1,6000

A4 @adan 101113 MOVLW 7,2, 8NC B4 @521 n54151 STA 3,RER

A5 gadd) Ap21a4 JMP BPUNREY IND FURTHER DELAY 25 @nb622 796152 JSR ®XLRLF IPRINT CARRIAGE
A6 29442 ¢ealdy LUA 1,C77x 26 09523 wu6153 J8R PXMESS

A7 @nd4a3 1237408 AND 2,1,8NR A7 “A%24 2421355 GONDEQ

A8 AR444 125800 ING 1, . 48 Mnb235 124146 LUA 11,6000

ng NR448 BPERRY J$R #DEL IDELAY IN 104MS STEPS #g rnS28 un6154 J8R #120CT 7G00D DATA PRINTER
10 #0446 202144 JMP WPUNRET 1o 22527 206183 JSR #XMESS

11 . 11 4R530 #ru1369 BAOEG

12 12 w531 224147 LDA 1,R4D

13 @0447 2234513 CYRREDT JSR INTT 13 40532 uns154 JSR elrO0LT

14 PR4%R 204575 JSR GEY JREAD A COUNTER 14 end3y vve1sy JMP ARER

15 20451 44014% CTRRIS STA @,RDAT 1SYNC ‘ 15

16 20452 204573 JSR GET 16 vA534 254151 RDWTS STA 3,RER TRANDOM NUMBER DELAY
17 22433 (a1008 MOV @2,0,8NR 17 20535 n24143 LDA 1, TRAN

18 02484 242775 JHMP CTRR] = 18 AP536 W20067 LOA @,C8774

19 POASS pR4150 LOA 1,%377 19 wA537 135120 MOVIL 1,3

2¢ 2A4%6 032145 Lba 2,R04Y 20 0854w 175122 MOVZIL 3,3

21 oPa%7 (51400 INC 2,2 ' 21 wnS4y 137042 ADD 1,3

22 2046y 2501458 STA 2,RDAY .22 00542 424778 LDA 1,,=2

23 p2461 1474820 AND 2,18 23 20543 137007 ADD 1,3

24 20482 106414 SUBW ¥,1,82R JCHECK THME COUNT READ 24 20544 54143 8TA 3, TRAN

25 00483 #Na4ns Jup CTRR2 1ERROR 25 vw”545 1634ua AND 3,2

26 gnahBa 014142 D82 LENGTH 26 ¢a546 124155 LOA 1,C14p8

27 20485 RAVTES 14P CTARY#Y 27 20547 106432 sudze B,1,82C

28 WMa86 pndads JSR ADWY JDELAY 28 @ub5Y 137243p ADD 1,3

29 BRas7 anp7el JMP CTRR1#+{ 29 208551 238147 LbA 2,C77% JLOW ORDER BITS
39 A ae852 17340% AND 3,2, 8NR

31 4@47¢ 0n4a27 CTRR2:  JSR RDERR 1READER ERROR 31 70553 151400 e 2,2

32 pR4YL BanTHY JMP CTRRiwt JRESYNC THE READER 32 #0554 487142 STA 2,LENGTH 18ET BLOCK LENGTH
33 33 20855 224067 LDA {,C2774

A4 w472 244472 ALTREDY JSR INIT JREAD ALTERNATE ONES/ZEROS 34 U856 1677¢8 ANDS 3,1, 8NR

35 An4Y3 1et1nay MOV 4,8, 8KP 35 22557 3ap786 JMP ROWT#1

36 40474 Pma4R3 JSR ROERR 16 205604 ANBR64 JSR DELY ITIME DELAY

37 4nd7s An4SSR J8R GEY IGET A CHARACTOR 37 waB6t wo2y5y JMP ORER JEXIT

38 u@4Y6 126020 A0C 1,1 g

39 npar7 1@7000 ALD 9,1 30

40 PRBOR 1A74R4 AND @,1,8ZR

41 20521 126000 AGC 1,1

42 nRdAR 044145 §Ta 1,RDAY 1SYNC THE READER

43

44 POB5U3 wEad31 ALTRYP ISR ROWY JDELAY LOGIC

45 20504 AnaSay JSR GET 1GET CHMARACTOR

46 An5Q5 224150 LOA 1,X%377

47 #0506 a%uial LOA 2,RDAT

48 (R8T {Kpaun com 2,2

19 10512 050148 8T4 2,RDAT

50 w511 1474un AND 2,1

51 un512 1nba1d RuUB4 B,1,S7R TCHECK DATA

82 2uH1d 2076 JMP ALTRED+2 JERROR DETECTED

53 #0514 214149 NSZ LENGTH

54 20815 2ra707 JMPALTRIe

58 A25in 290768 JMP OALTRY




A Q21

LJt
a2
23
Er}
as
26
a7
EE:]
49
i
11
12
13
14
18
16
17
18
19
20
21
22
23

BASE2
o583
vasRe
D38
2111
"a587
pasYe
ELL P A1
aBs72
nwasrs
wasTa
annIs
2876
wesry
ANERD
wasuy
wnse2
BAGNY
wasag
ea6as
OGRS
ANERT
2n61a
fne1l
wos12
aneyy
PRb14

LA ] 381
23616
EELES
30629
ans2y
¥AB22
#M623

JMATN

PERBTT INITH
GET R B Y]
w5341
1agdey
1n2ean
rapine
2%4432
224070
125005
WRHUHSR
125004
Anna1a
LAl 3814
dRB153
@n2547
330048
821289
1a1au4
ARu4py
CLA YA
Aper7Y
235904
anidun
wa4RTR 0yt
EREE IR
HABRER
waap7y

208141
nda14p
182622
A4u187
EEFETR
AADPUB INTEMI
#reidd Cotpng

TORST
MINS PTR,
sxPAN PTR,
38 2,02,8kP
ADC 0,0

8TA Q,HSREAD
STA 3, INTEM
Lud 1,CALIRR
MOV 1,1, 8NR
JER PWHD
MOV 1,1,8ZR
JMEQUT

JSR #XCRLF
J8R #YMESS
CANNNT

LUA 2,45
LDA 7,2,2
MOV 2,0,878
RELEIES |
HaALT

JMP -y

LOA 3,4,2
IMP u,3

aTa 1,CALIBR
Loa 2,00183

JSR ecIdIv

STa 1,CALL®

LDA 2,C1000
STA 2,RZCTR
BURZR #,@
8TA P,HSPUN
JMP SINTEM
N

122,

TINTTIALIZE FOR WIGH
JOR LOW SPEED READER
1PUNCH,

1126 ™S RPY COUNT
ISKP IF ALREADY DONE

JTCANNOT IDENTIFY CPy

A Arta

2
ag
"3
A4
a5
213
ar
"8
19
in
11
12
14
14
15
16
17
i8
19
20
21
22
23
24
25
28
27
28
29
b
31
32
33
3a
3%
36
37

nnE24
Bll.¥-3)
NYB26
wne27
0rb3e
N6y
wpe32
vn633
M36E34
As3s
nan3e
RIS
aP64)
BRI B
20642
BNH4Y
2A64d4

NRE45
(-2 1.1
nwrBay
-k 14
na651
an652
Lrssy
Pa6%4q
w885
HPESA

Wes7
Panéa
“re6t
wRE62
#RAEEY
1317
EELLE

HAIN

“pay1yy
124524
KEEE ]
285113
PR3N
126920
naa1sy
125228
ALy
263513
*48777
271113
LR T
GLEL-FRI
wRNRTTY
(AR B!
#1dpa

22156
131408
EFEX VL
#6351 2
anazry
“8u51p
wBRAang
ABIBLR
rANy 7Y
AEABLA

A24144
1% 1404
Dadian
414149
R ]
#63077
AR dvp

PyT:

PUTLY

GET?

GET11

GET2:

LOA 1, H8PUN
NEGZL t1,1,82®
JEP e

U0AS 1,PTR,
SKPEZ PTPR,
ALC 1,1

3TA {,HEPUN
MOVZR 1,1,8NR
JreopyTy
SnPBY PTYP,
AL

DOAS 2,pTR,
JuP a3

SKPRY TYO

JMP .

DDAS 2,770
RLIE ]

LDA 9B, HSREAD
HOV 2,2, 8N
JMB GETY
SKPBZ PTK,
JHP ey

DIAS o,PTR,
M GRT2
SKEAZ TTI
BLESIMES |

NIAS @,771

Loa 1,c1080
MOV 7,4,87R
STA 1,RZCTR
087 RICTR
Jup @,y
HALT

ECL I

TPUNCH & CHARALTOR

TSEE IF PUNCH IN SYSTEM,
JON M8 PUNCM IF IS IN
FTHE SYSTEM

JIGET & UMARACTOR
JFROM WS READER 1F 17§
PIN THE SYSTEM

ITEST THAT ALL CHARACTORS
FARE NOT @

170 MUCH LEADERY



A RS

a1
E¥3
3
A
25
A6
A7
A8
29
1@
11
12
13
14
15
16
17
18
19
20
21
22
23
24

[l -1
EELLYS
WpBI N
ELLYSY
w672
¥a673
wasT e

pR675
2a876
32204
earey
wnarTel
wnree

uarRl
LY
‘12421
“weIme
anrer
an7ie

paziy
anyy2
ua713
wp714
Pe715
20716

0717
22780
pa7214
paree
AT 23
war24
w725
Ag728
anzer
20734
AR731
anyI2
agr3y
LEFAY]
pa738
en7 38
wn737
29740
RV 41
pe742
P74
Bo744
an7as
AR7 48
wn7 a7
w780
B078)
anrse

JHATN
236123
@2n1bna
¢ad4as2
152400
LEL-D BB
214457
ABNT 7S

BLudss
fA1aen
P3A453
VALARD
A1 31
aBAT7Y

p2R132
113442
W2nd24
113200
vw3itaen
201420

np6123
AN6133
121005
wanrre
152522
ELTYRYS

10433
1A168pA
232431
#2476
236133
145009
1064818
rAn7 74
wr6134
AAUTE7
a2a732
BanLry
wan2ry
EEERRYS
AABaI5HY
CLERF
LEERYAR
420378
wanlze
ANABTE
waryzs
EEER-YA )
AABI6T
ARAIEY
Ana337
pAR2rY
ERES Y4
nagaan

PFLTS

PFLTLS

FLOTS

RFLT

RFLTL:

CTaABZ:
TABZ1

FLYCTS

JSR
LDa
LR
S8
JSR
nsz7
kg

187
MoV
LoA
JSR
JSR
Jmp

LDA
AND
LbA
ADD
LDA
IMP

JsR
JSR
MOV
JMP

eITINT
N, X377
Q FLTCT
2,2
#IPUT
FLTCT
=3

FLTCT
A,
2,FLTCTY
FLoT
$IPUT
PFLTY

*,K17
w,2
“,CTAB2
2,2
2,0,
2,3

SITINT
PIGET
2,0, 8NR
=2

SUBZL 2,2

3TA

182
MOV
LDA
JSR
ISR
MoV

SuBa 2,1,8NR

Jup
JsR
Jup
sl
177
277
337
387
367
373
375
376
376
375
373
367
357
337
277
177
"

2,FLTCY

FLYCT
A,0
2,FLTCT
FLoT
SIGET
2,1

RFLTY
#IRDER
RFLTY

JPUNCH A FLOATING
PZERD PATTERN,

JPUNCH LEADER,

IFLOATING COUNTER

JPUNCH

TTRANSLATE COUNY TO
JFLOATING NUMBER,

JTREAD THE FLOATING
12ERD PAYTERN,
JTAPE MUST START IN
TLEADER,

IGEY FLOATING NUMBER,
1GET CHARACTER,

TCHECK IF 0,K,

1ERROR

A Pr16

21
22
13
A4
A5
6
ar
28
a9
1e
1
12
13
14
15
16
17
18
19
2¢
21
22
23
24
28
26
27
28
2y
30
31
32
33
LY
38
36
37
38

an753
vAa784
40758
RLYAT
aR757

a7 8
ANV 8L
ner62
narTed

(n764
vn765
207686
anr67
anr7e
aur7y
wn772
aa773
Pa774
77
2n776
anz77
1300
arang
21002
71093
w1304
21203
1206
91207
pLe1v
Aragl
w1212

A1l
41414

TMATIN

vna6d7
ARBRT 4
ne3513
ANEAT 6
VYARATS

#AOA7 4
263713
ARONT7 8
w6275

724176
“wany’s
10607 4
ELTA B R
2NENES
463513
¥8A113
a4y
N4178
131002
113520
127200
14vdva
w4449
Aanaeve
¥63413
Pn6076
L TRa]
020178
1721224
AAp7 58
202402
464213

1rz4v0
151813

ABBL

Ap2:

ADAY

CNIOCH

Ay

J8ROINIY
JSR #SETUP
SKP3Z PYP,
EHALT

JSR sL00P

JER #SETUP
$kPDY PTP,
FuaLy

ISR eLN0P

LDA 8,K40
STA @,XORDEV
JSR #SETUP
NINS PTP,
JSR BTINE
SKPBY PTR,
NIDS PTP,
LOA A,ENTOC
LOA 1, XORDEV
MOV 1,2
ANDZL @,2
A00 @,1

SUB 2,1

STA 1,,+1

@

SKPBN PTP,
EWaLT

JSR eLDOP

LOA P, XORDEV
MOVZIR #,8,8ZR
JMP APdmt

IMP L2

NIGC PTP,

SuB o,
noA @,PTP,

FTHE PUNCH BUSY FLAG
18HOULD BE ZERO, CHECK
FSELB LINE(AB2),

TTHE PUNCH DONE FLAG
18HOULD BE ZERD, CHECK
PSELD LINE (A8R2),

PCHECK DEVICE SELECTION
F8HOULD NOT AFFECY PTP,

INIOC PYP,



A BBy

a1
a2
43
14
25
46
Ay
“8
9
{a
11
12
13
14
18
16
17
18
19
29

41018
PLALE
slul7
21029
21021
ez

LTS
124
a1e28
LATF1]
ERE Y

21230
niady
vipde
?1033
n1034

@135
@1a3s
2ia387
ERRE Y]
aip4y
divaz

91343
d10dd
@1048
niede
a1047
o1u50
wiesy

nipsg
a1esy
21es84
21883
v1a%6
LEY3-74
aLv6n

w108}
“1882
bATLES
[ 3TLT
Bwipes
pLeas
ni1867
01378

CHATIN

AB6AT 4
1n2520
665477
17414
EELY:FE
BAEATS

FELLER]
#55477
125004
AAEAT 6
WNBArTS

AnEB7 4
wEQRLY
VeI
ARERTA
ELETNE ]

AABAT 4
BEH11I
WE3413
nRER7 6
LEE-LibA]
peEn7s

nasAT 4
rERLLS
LT R
BEILLY
PELT A
UABRT Y
anenrs

AHENT7 4
153113
akuzen
BEILLY
PABATE
wasp73
PABPTS

UNEN7 4
ELERS T
EEEF S
263513
i1 24
NEE11Y
ARKATI
AAGATS

ALRY

A2ant

AZ13

AZ2az

ARS1

42813

A3p

JSR BEFTUP
SURZL 9,9
INTA 1§

ANDS® 2,1,82R
EraLT

JER BLOQOP

IR BSETUP
INTa o

MOV 1,1,82R
EHALY

JSR A 00P

J8R egETYP
NIN PTR,
SKPBI PTP,
EWaALY

J8R sl 00P

J8R eSETUP
HINS PTP,

SKPBN PYP,
EMALT

JER BWATT

JER #L0O0P

SRR BSETUP
NIDS PYP,
NID PTP,
RKPEN PTP,
EMaLy

JER #walT
JsR sL00P

J&R BSETUP
N10S PTR,
NIOC @
SRPHAN PTR,
EwALY

JSR ewAlT
J&R B O0P

JSR #8ETUP
NIDS PTP,

NIOC PTR,

SKRHY PTP,
EHALT

NIDZ PTR,

ISR PmalIT

JER #LDOP

TWITH THE DONE FLAG
1ZERD, CHELK THatT

JINTA DOES NOY READ
I1BACK BIT 15, CHECK
J(BEB) AT INT ACK
ITIME, E71 4<5-6,E87«13

TWITH THE DONE FLAG
TZERD, CHECK THAT
FINTA DDES NOT READ
IBACK ANY BITS,

TA TEST YO INSURE THAT
IPUN BELECT WITHMOUT A
18TART PULSE DOES NOT
18ET BUSY,

JSEND & START PULSE
PAND SEE IF BUSY SETS,
JCHECK THE NOY

JPUN START LEVEL TO
TTHE SET SIDE oF Busy,
TALSD SELBAR2) LEVEL,

FETART THE PUNECHM
PTHEN DO A NO
TOPERATION, I1F BUSY
118 ZERO,PERMAPS THE
SCLEAR LINME 18 OPEN,
JCHELK EBS 8w9wil

ISTART THE PUNCH

ITHEN PRODULE 4 CLEAR
IPULSE YO & DEVICE
JOTHER YHAN PTP, CHECK
TAND GATE OF (LLEAR,
JPUN SELECT),

JSET THE BUSY FLAG
JTHEN TRY 70 CLEAR IT,
JCHECK ES8 3=4

JESO 4«6,E59 8w9-10 AND
JTHE CLEAR SIDE OF THE
IRUSY FLOP,

A fuiH

R
A
a3
ae
-}
Bl

wiery
21072
LR
21074
21475
v1e76
wiar7
wlive

A11141
IR RS
[ZETR]
Gited
71198
21198
wiiny

atiL4
vitis
®1112
LRSS
at114
*1118
41116
a1117

niL2e
@112l
“1i2e
21123
w114
41128
wiizs

wi127
[
71131
21132
n1133
41434
«1135
#1136

24137
21140
“i14y
41142
¢1143
wyidd

#1148
ni148
#1147
"115¢
vi181
vitse

EESE

gaEn7 4
“85113
wE2E77
a63513
AREATE
262113
nAEATY
RHBATS

EELTPR
TECLL3
ARBET Y
wH2877
vE3I713
ARHRTE
ARGET %

ARETT 4
#8113
nasary
ELER ]
LLEYA R
PREATR
wEsNTY
A06EN7S

AuBn74
aKELLS
NRAEAT 3
ABEA2LY
463713
ANBATE
wWaAsn7s

UAEIT 4
EETIRE)
CLE A
LLE-I- B0
263513
1aie1y
ANBITH
wR6A7S

AREAT 4
086113
NEBRTY
ARIBLY
NABATE
NAREHTS

WABAY 4
#8311
“AEN7Y
P83613
ARERTE
INBRTS

AXZ:

A34

A361

A3B3

AdB1

4421

A4y

Jgu eSETUR
NIOS PTP,
I0RSY
SKPEZ PTR,
EnaLY

NIOS PTR,
JER SwAIT
8K eL00P

JSR eSETUR
NIDS PTP,
JSR eWAIT
TORSY
SKPDZ PTP,
EHALT

ISR eLOOP

JER #SETUR
NIOS PTP,
JER Bwa YT
NING PTP,
AKPDZL PR,
EMALT

JER swaAlY
JER eLOUP

JER GBETUP
NIDE PTR,

JER EwWALY

NIDL PYP,

SRPOZ PYR,
EHALY

RELE IWeleld

J8R sSETUPR
NIDS PTR,
JSR e#WALY
BREON BTR,
SKPBY PYP,
MOVY @, 4, 84p
EHALT

JER AL 0O

JBR O #SETUR
NIDS PTR,
JER sWalY
EXBRHT PTR,
EHALT

JER 00w

JSR SSETUP
NINS BYP,

ISP BWALT

SKRON PP,
FrapLY

ISR eLO0P

FRET THE BUSY FLOP
FTHEN YRY YO CLEAR 1Y
TVIA /0 RESET, OHECK
JESY 5«8,E58 #~9,
JYME /00 RESET PATH
FTD OCLEAR PUN BUSY,

14 CHECK TO INSURE
PL/0 RESEY wWili CLEAR
FTHE DONE FLAG,
FOHECK ES8 Gw8,

JESQ S5«8,T0 THE
ICLEAR SIDE OF THE
IDONE FLAG,

JCHECK THAT & 8TARY
JPULSE WILL CLEAR
ITHE DONE FLAG,
FOHELK E6Y je2e86,
FTO THE CLEAR SIDE
TOF DONE,

th TEST TO INBURE
PTHAT THE DONE FLoP
I8 RESET 8By 4
JCLEAR PULSBE,

JCHECK OR GATE Eép
IPING def TO THE
JCLEAR BI0E OF DONE,

PYME PUN COMPLEAY
JLEVEL FalLED YO
TEET DONE O CLEAR
1BUSY

TCHECK 4.5 MB DELAY
FAND ITS INPUTS

FTHE PUN COMPLETE
FLEVEL FAILED YO
TCLEAR BUBY, UHECK
TTHE CLOCK INPUY
PTD BUSY, THE FLOP
IMAY MAVE FATLED,

JIRY YO SET DONE VIa
TRUN COMPLEAT, CMECK
PRUN DONE FLOP,CLOCK
IDATA AND CLEAR INPUTS,
PALSD CMECK SELD(aBaY,
PTHE AND OF SELECT,DONE,



4 BRL9 L MaIN A BuRa MAIN

EH LR
32 B1183 206074 A48y J8R @SETUP JORECK TWE SET 70 . AR WL1231 AnENT4 ANE: Jgn RSETUR FOHEDH YO INSURE
A% 91184 1az620 SUBIR 8,9 PRPUN INT REQ FLOP, AB w1232 wRaRTY LOA 2,04 PYMAT 170 RESEY
A4 Q1188 papany 874 2,1 FRITH DONE (1) AND B4 M12IZ WE2APT MEKD @ Julll, CLEAR THE
2% 31168 262113 NIOS PTP, FPUN INT DISABLE N5 w1234 262677 10RST TRUN INT DISABLE
a6 1187 eeER7 J8% ewWalY THOPEFULLY(B), SBET A8 p1RAS ARBL13 HIO8 PYP, FFLOP,
47 Ri1i8w 289177 NICH CPU PINTERRUPY ENABLE IN CPU A7 MI2IH wp6R7I J8R AWATY
28 81161 191040 MOV 8,8 FIF TT8 CLEARED INTERRUPTY A8 nLRI7 2877 NIOS CPU PENABLE INTERRUPTS
ne pL18E BE3NTT SKPBZ CPU IOCCURED, CHMECK INTR 49 Mi243 101809 MOV 8,0
18 61163 ppaazs EmaLY 1828y ETCLETL, 10 piRday 463577 Bxpaz LPU
11 #1164 OAEQYS J8R eLn0p 11 #1282 38BR7E EHALT
1¥ 12 ¥1243 An6e7s J8® sL00p
13 1165 posnre add: JER @3ETUR PWILL PUN INT DISABLE 13
14 1166 #8R113 NIOS PTR, PPREVENT PUN INT REQ 14 0124a 20sura a%81 JER SSETUR PWITH PUN INT REG{L)
15 21187 @ae8ry LDA B.04 TEROM BETTINGY NO, 1% 91245 2868113 NIDg PP, FREE IF INTA READS
16 91170 nngery MEKO @ JCHECK AND OF (DONE(1), 16 1246 2060M73 JER eWALY JBACK ANY BITS,
17 PUL7L w0887 JER #walT PRUN INT DISABLE(®)) TO 17 91247 263477 INTA | TEMEDE AND OF
18 B1172 785477 INTA 1 TDATA TERMINAL UF PUN 18 ¢1282 125915 MOVA 1,1, 8NR JOINT ATK,PUN INT RED(1))
18 31173 126014 MOVE 1,101,828 PINT REQ, ALSD PUN 19 21251 ARSQRTS EHALY PAND THE FOLLOWING
28 @174 aB8ave Exaly FINY DISABLE FLOP,aND 20 v12%2 YR6V7S JER #LOOP SINVERTER, ETC,ETC,
21 w1178 0ese7s JER eLo0P FLIYS INPUTS, 21
22 27 #1283 posRY4 A60: JYR BSETUP FEMELK THE DATA 18
23 PLI7E BUENT L A% J8R eSETUR PA LUNKDWN INTERRUPTY 23 012%4 262113 NIDS PTP, SLINE ON INTA,
28 gLI77 wsnyYY NIDS CPY 10CCURED, CHELK 0C GATE 24 D1EBY OpEDTY JER pwAlY JUMECK GATE E71 4088
28 A1209 121280 MOV 0,0 YO OINTR (B29), 25 91256 1nps2n SUBZL 0,9
Q6 P1201 AH34T7 BRPBN CPU 26 21257 a68477 INTA
27 P1EAZ BREBTS EWaLT 37 21280 187415 ANDHE B, 1, 8NRF
28 wiend vrenrs J8KR eL0uP 2B pLEBy pasLTs SMaLY
29 29 21262 VNBPYS RELE TN
39 @lenad angaT4 ASR:I J8R eSETUR FA CHMECK TO INSURE 3o
31 91295 p8911Y NINg PYP, PTHAT T/0 RESEY 31 A1283 2n60F4 2821 Jgr s§ETUP FEMELK THE DATA 14
32 w12es vn6873 JER BWAITY TWiLl CLEAR PUN 32 21264 269113 NIOS PTP, FLINE ON INTh,
A3 21207 wEpry NI CRU 33 21868 206073 JER #wWAlY POHECK GATE E71 1w@e3,
34 21210 weR4eV7 010 2,CPy JRESEY PULSE 34 pi2és 182520 SUBIL 8,8
35 pi2ly 963477 BKPBN CPU 38 91287 101120 MOVZL 8,2
36 21212 ©a687E ALY 35 21270 p8S54YY INTA §
37 P1L13 ¢mbu7s S8R 8L00P 37 e1ery 1474y ANDE @, 1, 8NR
38 38 21272 »wnBR7s EraLY
39 21214 ER6AT4 AB4y JER BBETUP T4 MASK OUT INSTRULTION 39 RIIVI VEBRTS J8R el n0p
49 Y1815 a8BEYY NIOC CPU JWITHOUT A BIT 13 48
41 PL216 10BN ALC 8,0 41 Y274 B26BT4 ABAR JSR #EETUP FEHECK FOR INTA
42 01217 e8zeyy MEKD B 42 21275 #Euitd HIOE PTP, JUODE 13 (FOR PTP)
43 1229 (@248 SuB 0,2 FEROULD NOT SET 43 21278 208073 JER eWALY
44 pLR2y vEzo7” MEKD @ JPUN INT DIGABLE 44 Q1277 228120 LOa 9, %x13
A5 01222 980113 NIDS PYP, JFLOP, CHECK “nv 45 21320 ¢&B477 INTh 4
46 91223 PasR7N JER SWALT JINPUT YD FLOP, 48 21381 (0644 SUBE 8,1,82R
47 21224 06v177 NIDS CPU 47 21302 208R78 FrHALY
48 P1R25 19100 WOV B, 0 AR P13B3 #a587% J§R eLnoe
48 piERt wsysyy sxPEz CPY 49
8 P1aR7 BABR7S EHALT Bp #1304 voel/4 A6H1 JER OBRETUR PYHE PUN DONE FLAG
51 1230 eosn7s JSR eL00P 51 ¢132% 26u113 NIOS PTP, 1WAS SET VIa PUN
B2 21326 2608213 NiOC PYR, TLOMPLEAT EVEN
53 21397 nne1ay JER #xien twiTW BUSY ZEROD,
B4 P1310 &IV 3kEpY PYP,
55 p1aYY AAGRTE EWALY

36 £1312 waEA7S8 JER eL00P




A a2t

41

42

21314
a1314
21313
21318
21317
e1320

o132y

ni3e2
#1323
21324
21325
21326
21327

21330
21334
21332
21333
21334
21338
21336
21337
21342
21344
21342
21343

31344
21345
n1348
21347
71352
21384
21352
71353
31354

21355
21356
21357

21382
41361
L2 1.4

21363
21364
21365

JMAIN

206274
264113
226273
282113
206065
263513
224270
LALRY-}]
ae6062
s208120
126433
3A6A76
ANBATS

ae610)
82113
206073
260113
2p806S
LLEERR
BR4370
232102
208062
eae12e
188433
EELL YA

276152
LELELR]
221363
¥32845
e2sa02
125829
202402
dov41y
A0B7 53

A47587
a42117
BAV7S

Haidan
242101
ABUB7TY

242520
n51923
dRA%un

AB81

Ares

GONDEQY

BADEQ?

PASSE!

JSR #SETUP
NIOS PTP,
JSR #WAlT
NIOS PTP,
JSR STIME
SKPBZ PTP,
LOA 1, CALIBR
LDA 2, TIMEX
JSR #CIDTV
LOA #,C8
SUBZW B3,1,3NC
EHALT

JSR #LNOP

JER swaAlTS
N10OS PTP,
JSR MWALT
NIOS PTP,
JSR WTIME
SkPBZ PTP,
LDA 1,CALIBR
LDA 2, TIMEY
JER #CIDIV
LDA B,C6
SUBIN 8,1, 8NC
EMALY

JSR #XCRLF
JSR BXMESS
PASSE

LDA 2,45
LDa 1,8,2
MOV 1,1, 8NR
JMP @, a2
JMP RAB

ApQ

STXT 1GUNDw|

STYT | 84D

JYXTE  [PASS|

JCHECK THAT &
JCHARACTORS ARE
JTPUNCHED IN 1002MS
J10F TIME,

JWAIT 8 SECONDS

1FOR THE PUNCH TO
18T0P,

JLHECK FOR & CHARACTORS
JIN 188 M8 OF TIME,

JCHECK UP TO SPEED DELAY

JPASS M8G

A Qu22

a1
22
a3
14
25
a6
a7
28
a9
19
1
12
13
14
15
16
17
18
16
am
21
22
23
24
25
26
27
28
29
3o
31
32
33
34

01366
21387
21372
w1371
w1372

n1373
21374
#1375
11376

41377
21480
21401
a1422
71403

dtaps
21425
v14086
a140a7
widte

21211
A1412
21413
w1414
n141s
“1418
#1ay7
41422
01421

agaz22
n1423
w424
21428
#1426
21427
21430

21431
#1432
@143
#1434
21435
21435
n1437

Plasn
V1441
B1442
21443
wid4d4
21445
21446

SMATN

AAGL12Y
ansa’4
063512
APEAT 6
anenTs

226274
¥83712
WABA7 6
was37s

Wanaz4
a83190
463512
ARBR7E
22064758

AnsAy 4
CLEER -]
263512
IN62I A
A6A7 8

EEL T
A2ad22
ne2a77
182629
263177
n49d2y
863477
2A6H7 6
ap6ars

Aa627 4
102624
asaLr7
242081
n83477
neears
an6nys

4087274
280112
wAERES
063512
102
AREATE
AAENTS

PRERAT 4
263112
“Es412
PARENTE
KELEE-1)
BRIB12
ansaTs

RA@:

Rp23

Rp4t

R@61

RQ81

Rio

Rits

Ri2:

JSR SITINT
JBR @SETUP
SKPBZ PTR,
EmMALY

JSR sLOOP

J8R #SETUP
SKPOY PTR,
EHALT

JSR #LO0P

JSR #SETUP
NIOS @
SKPBL PTR,
EHALY

JSR eLO0P

JSR #SETUP
NIO PTR,
$KP8Z PTR,
EMALT

JsR sLo0P

JSR #SETUR
LDA B,C29
MSKD @
SUBZR 8,4
NIOS CPU
STA 2,1
8KPBN CPU
EHALT

JSR #L00P

JSR ESETUP
SUBZR 9,0
NIDS CPU
S$Th 8,1
SKPEN CPU
EHALT

JSR #LOOP

JSR #SETUP
NIDS PTR,
JSR #TIME
SKPB2 PTR,
MOV @,8,82C
EMALY

ISR sLO0P

JSR #SETUP
NIDS PTR,

SKPEN PTR,
EMALY

JSR STIME

SKPRZ PTR,
JSR #L00P

IPAPER TAPE READER
FBUSY FLAG SHOULD BE @,
JUHECK SELB LINE(AB2),
TETC,ETC,

FPTR DONE FLAG
F18HOULD BE @,

JEHECK SELD LINE(ABD)
TETC,

TA STARY PULSE YO A
IDEVICE NOY YHE PTR
ISET PTR BUSY! CHECK
TAND GATE OF (START,
IRD SELECT),

TSELECTING THE PTR
PHITHOUT A STARY
TPULSE SET THE BuUSY
JFLOP, CHECK AND OF
FLSTARY, RD SELECY),

PTURN ON THE

FINTERRUPY BYSTEM,
JCHECK FOR NO INTERRUPT,
TBUTL

FINTERRUPY QCCURED,
FCHEDH INTR LINE(B29).
FAND RD INT RO FLOP,

TTURN ON THE INTERRUPT,
JTCHECK FOR NO INTERRUPY
PINTERRUPY OCUURED,
JCHECK EBZw9 THE

JOONE (1) INPUY TO AND
10F (RD INY DISABLE(Q),
JRD DONE (1Y),

18USY FAILED T

TELEAR, PAPER IN READER?Y
P18 LEVER DOWN?

FEWITCH IN RUN PUSIYION?
TEMECK SELB(AB2) AND

1RO STROBE INPUT TO BUSY,

TTRY 10 SEY THE

IBUSY FLOP VIA

TSTARY CHECK AND GATE
TOF (STARY,RD SELECT)
TAND RD BUSY,



a 3023

Ay
22
ad
N4
25
a8
ay
#8

ny1aa7
01459
B1451
01452
81453
v1454

n14585
¢1456
21457
%1480
2146}
21462

01463
21464
#1465
21486
21487
o147
#1471}
uLaze

21473
21474
21475
21476
21477
LR 1L
21501
21502

215023
#1504
01508
p1526
(A% 4
#4519
1811
pi612
21543
21514
['3E-RL.]
21516
21517
21522
21521
21822
21523
21524
21525
a1828
a1527
21832
@183
21532
81533
21534

JHAIN
QaBpn7a Ridy
283112
082677
283512
¥A6B78
nNBRTS

#p6a74 Ri6Y
282112
282212
283512
205078
206275

aa6R74 RYB:
vep112
asgRen
263412
PAEI76
206065
263812
enEnrs

PAEB7 4 N2V
a6pi12
e6e012
w3412
2asers
LELT-LL]
B63%812
406078

220178
242178
206074 R221
e6p112
206265
263512
wsa112
LELY P S
224178
131000
113822
107009
146420
B44401
eo0000
063412
25078
EELELT]
483512
296978
220178
1981224
202753
200423
989212 CCNIOY
200024 c201

J8R BZETUP
NIDS PTYR,
TORSY
SKPBL PYR,
EHALT

JSR #LOOP

J8R #3ETUP
NIDS PTR,

NIBC PTR,

3KPBZ PTR,
EWALT

JBR $,00P

J8R SETUP
NIOS PTR,
NIOC 2
SKPBN PTR,
EMALY

JER #TIME
8kPBZ PYR,
JSR 8LOOP

JSR ®SETUP
NIDS PTR,
NID PYR,
SKPBN PTR,
EHALT

JER STIME
8KPBZ PTR,
JER #LOOP

LDa o, k42
STA 2,X0RDEV
JSR #SETUP
NIDS PTR,
J8R STIME
SKPBZ PIR,
NIOS PTR,
LDA @,CCNID
LOA 1,XORDEV
MOV 1,2
ANDZIL 9,2
ADD @,1

SyB 2,1

8TA 1, .41

@

SKPBN PTR,
EWALY

JER #TIME
8KPBZ PTR,
J8R eLO0P
LDA B,XORDEV
MOVZIR 2,8,82R
JMP R22=1
JMP (43

NIOL PTR,

29

ISET READER BUSY FLAB

PTHEN TRY TO LCLEAR VIA
11/0 RESEY, CHECK BySY
JFLOP THE CLEAR INPUT,
JE46=13,ETC,

JSET READER BUSY FLAG,
ITHEN TRY Y0 RESEY VIA
IRD SELECT AND A
JCLEAR PULSE,

18ET READER BUSY FLOP,
FTHEN CHECK THAT A
JCLEAR PULSE YO A DEVICE
TOTHER THAN THE READER
IWILL NOT CLEAR READER

18usyY,

JSET READER BUSY FLOP,
TTHEN CHECK THAY

1RD SELECT WITHOUT A
JCLEAR PULSE WILL NOT
1CLEAR READER BUSY,

FCHECK DEVICE SELECTION

pn24

91835
21838
1337
21940
a1544
w1542
21543
P1544

41545
21546
21547
ERE-L1)
2158¢
21552
21583
21554

24553
21556
a45867
a1860
01561
pi1582
21583
21564

CMATN

PAHNT7T4 RIS
28nL12
JAKAES
#83512
A62677
363712
ansa78
3N6B7B

Une974 RIB:
LLTR S ¥
nNERES
263512
LT Y34
?83742
ansaza
LEL LY 4]

a06074 RaB:
989112
1111
¥63512
asa112
063712
wpen7s
206075

JSR SSETUP
NIDS PTR,
ISR BTIME
SKPBZ PTR,
10RST
SKPDZ PTR,
EWMALTY

ISR eLOGP

JSR SSETUP
NIOS PYR,
JSR STIME
SKPBZ PTR,
NIDC PTR,
$KPDZ PTR,
EHALT

JsR eL00P

JSR #SETUP
NIOS PTR,
J3R ETIME
$kPBZ PTR,
NIDS PTR,
SKPDI PR,
EWALT

JSR eLOoOP

P10 RESET FAILED
PT0 CLEAR THE
IRD DONE FLAG,

14 CLEAR PULSE
P10 THE PAPER TAPE
IREADER FAILED 1O
JCLEAR RD DONE,

A START PULSE
110 THE PAPER TAPE
IREADER FAILED TO
JCLEAR RD DONE,



w BPED L HAIN A AAPH L MAlw

2y 21

A2 DSBS waBRT4 RAD: J&R e8ETUP JYHE RD DONE FLOP A2 1652 AA6AT4 RH2g JS5R ESETUP FANOTHER CMECK OF
A HILEE 26112 NING PTR, PFAILED YO 8£T, A3 w1833 #2068y LA @,C20 FRD INT DISARLE
A4 w1867 ABLUES JER @TIME FEHECK THE DLOCK, A4 AL854 wRIL7T NINS LRy PYME CLOCK INBUT,
A% 3187 wB3IB(2 SKPRL PTR, IDATA, AND RESET BB 21685 pRA1LE NIDE PTR,

A6 QI871 ABIR|R BRPUN RPTR, TINPUTS, ALSD CHECK A8 w1686 ABKPEYS JER GYIME

A7 wiB72 Q0BRTE Eway T PTHME SELD LINECABD), A7 1687 »84512 Pz PYR,

a8 BLBYI A0NEPTS JsR eLo0P AR A1689 ABISYY SKPRZ Ry

a9 NG v166) POBNTE EnALY

ip #1874 vn6e74 Rad: JER #8ETYR PHETTING THE READER 1 w1882 PISRTS JER s 0UP

11 B1B78 182620 SUBZR A,7 IDONE FLAG 8HMOULD 1

12 21570 482077 MEKD B FLAUSE A INTERBUPY, 12 41663 BA8L74 RS540 Je% BRETUP FTESY 170 wEsEY
13 L18Y7 a8géry forsT FUMECK THE INTR [ INE 13 w1564 ABA277 NIOC CPU PABILITY T CLEAR
14 @i800 280477 NIOS DRy FLERO),RD INT RED FLOP, 1a 216686 A8uiL2 NIOS PTR, RO OINT RED FLap,
15 wibi] adapat BYA 0y PAND IY8 INPUT GATES, i85 P1868 Veoves JER BTIME

16 Lile0y adaiig “108 PTR, 1R O RIE8F A83812 KA PHT PTR,

17 2{B#3 @wnBR8Y J8R eTInE 17 21674 a6mi77 NINS CPY

18 21804 w8352 AKPUY PTR, 18 #1874 96247V fIC A, CPU

19 1wl 683577 SKPRY LRy 18 Ale?g 2K3477 BRBRY LPY

20 91685 9aKe78 ENALT 20 PUHTI PR6aTE EMALT

2y ALERT pABeTE JER BLnOR 21 21874 panprs Js# eLp0P

22 22

3 pIBie A9BOTF4 R4S JBR #EETUP JTHE MSRD RS w1BTE wrEuT 4 GBAR: JER pEETUR PAFTER A 1/0 RESEY
24 9i61% 192088 ADEC 8,0 2a w1876 AE2877 TORST PoA INTA SMOULD READ
2 21612 262477 WSRO 9 25 w877 Abi4v? INTA & TBACK ALL TEROS,
26 1613 1p28an SUBZR #,8 FINSTRUCTION WITH 26 v17AY 191hns MOV 0,0, 878

27 21614 pERRYY BEESVERY ¥BIT 11 A ZERO BWOULD 2P OALPAL nesRTE EWALY

28 widid w817y NIDS CPY INDT PREVENT INTERRUPTS, 28 1PN onee7s JER #LnUR

29 ©1618 24074 ERE Y JOMECK THE DATA 1 28

38 w1617 388112 NINS PR, FINPUT TO THE 39 WiIN3 pabdr4a FBHA? JER BSETUP JIMTA FAILED 1O
31 MiERD ANERER JER pYIME TROINT DISARLE FLOP, 3y p1Tne nEALLe NIDS PR, IREADL BALK 4 BI7 14
32 #1621 BEIN1R SAPBY RTR, 32 21705 uRbebs JaR BT IME PHHEN THME DONE FLal
33 o822 w8387y BuPBY CPU 33 »iY4E BE3IBLR SupBy pYR, WAl BEYT,

34 A16R3 vasATE ExaLT 3a 41797 w6147 INTA @

35 1624 paBays JA& #,00P I8 w17 1e (26%20 BUBZL 1,1

36 SR Qi 1Ebian MOVIL 141

37 a163y WeBa7d R461 JE®R e8ETUR FYHE RD OINY DISABLE 37 vi712 1@7a418 ANDE B, ) 8uR

35 1688 0pu72s LDe 4,028 FELOP IS SET VIA 3B @1713 9nEavs EraLT

B9 R1627 p82R7Y MEKD B IMEKD, 1/0 HESEY 39 04714 emgnys JER e nuR

40 1639 82677 ToRST TEMOULD THEN CLEAR IV, 49

4y pisdy uvBaizy NIDS CPU FPYHE DONE FLAG FRILED, 43 FLPLE ARABT Y ReD JER BSETUR PUHECK THE CODEF
4P Q1632 adw112 NIOS PTR, JTO INTERRUPT,, SUGGESTING 42 AFIs wBalyp NIUS PTR, PREAD BalK ON

43 01833 LpsEss J8R BTIME P10 RESEY OI0 NOT CLEAR 43 w1717 226065 JER BT THE FIvTA FROM YHE

44 21634 963512 8KP27 PYR, IRNINT DISABLE, 44 @179 @83%12 $xPuy PIR, FREADER,

4% P1838 nE38r7 SKPRY CPU 4% Py7RY Pp4ied LDa 1,CPTR,

A8 ALEI6 WeRPTS Emb T 46 w722 p81477 INTA B

A7 1637 paEpTE JER eLDOP A7 Q1723 196404 BUB B,1., 829

48 4R 21724 wpsnye EMaLT

49 RiBAY BeEVT4 REBY Jsh #SETUP JUSING MBKD wITH 49 w1725 uEsurs J8R eLOOP

B2 piB4T wPné73 Loa m,c2e FBTT L1{4) SHOULD SET

B) PLO42 BBERTY MEKD @ JRDINY DISABLE AND

B2 pleal ws8177 NIDS CPu JRREVENT THE DONE

B3 21644 wERIL2 NIDS PYR, FFLAG FROM INTERRUPTING,

Ba w1845 VEEEEN JBR BTIME IAa INTERRUPT QULCURED

B8 21846 463%12 BKPET PTR, THNWEVER,

56 w1647 083477 EXPBN LPU

57 01658 4a6076 EWALT

BE A1B8L wusnrs JBR #LO0OFP



A BE27

21
N2
n3
a4
25
as
a7
28
29
1e
11
12
13
14
15

#1726
agrer
21732
71731
wi732
w1733
w1734
n173%5
w1736
w1737
py74e

wi74y
21742
#1743
ni744
¥1745
71748
wyr47
®{752
21734
w1782
w1753
#1754
21785
21788

wy787
w1762
2176
n1762
ny1763
e1764
®y785
f1788
w1767
w1774
a17714
wyr7e
fL773

JMAIN

AREAT 4
152622
1812258
BABRTE
wBa112
nE63512
nnar7?
ELT TR Y
121028
ELLRE AT
VAN S

anen7 4
182620
151225
PARNaL2
nEatLLe
uB3s1e
e s
BEN4L2
131uas
REY A
¢sda00
1054158
uALRT8
EEERY A

PAERT 4
176820
2R0112
126000
1820un
“wB3612
BwARTTT
ABN812
113400
1aaean
17 4a0
175224
ABAT 7Y

RE213

R641

RE2AL

RB&

Js9 #SETUP
SUBZR 2,2
MOVIR 2,2, 8NR
FHALT

NING PTR,
SKPRZ TR,
SELES

DIA P,PTR,
MGV A, %, SNR
IMP REZe2
JSR #LOUP

JSR SSETUP
SURZIR 2,2
MOVZR 2,2,8NR
IMP RE2A
NIOS PTR,
8KPBL PIR,
IMP

DIA @2,PTR,
MOV A, %, SNR
JHP =5

nIa 1,2

SuRs 4,1, 8NR
FHWALT

JSR eLO0P

J8R aSFETUF
SUBIR 3,3
NIDS PYR,
ADC 1,1

alC 2,2
SKPON PTR,
JMp o el
DYas 9,PTR,
AND B,2

oM 3,

AND @,
MOVZIR 3,3,82R
JHP A58+

JCHECK THAY SOME,
JANY, BITS ARE READ
1BACK IN A SET OF
115 CHARACTORS,

JREAD UNTILL A CHAR
INOT ZERO IS OBTYAINED,
11F DIA TO DEVICF 0
IREADS THE SAME CHAR
JYHERE IS A RD SELECTY
TPROBLEM IN THE READER,

JCHECK THAT THE DATA
JTBUFFER HOLDS BOTM ZEROS
PAND ONES IN ALL BIT
JPNSITIONS,

JLODK FOR BITS STUCK (L)

JLOOK FOR BITS STUCK(2)

@228

w1774
w1775
2177
e1777
peane
A2any
weenr2
weral
P2RNe
22735
22206
w207
EFEEEY
¢2etl
ARel1e
a2uid

vanid
naaLs
w2916
newey7
voaz?
weeel
wReg2
-2 ]
“w2A24
022258
22826
nauer
vwaplde
YA
#2n32
22033
wen3a

JMATN

125242
LY A
te82u2
ARRAT S
125242
ANBATE
1252¢2
206476
1252042
ARBATR
1252w2
ANLRI A
12522
HAAoP76
125202
POEAT A

151282
AREDITE
151202
PREATE
1512u2
I 104 ]
151202
wpEe7 8
151202
EELUNE)
151292
CLIY A
151262
APEATR
151202
ANERTE
ANERT S

MOVOR 1,1,82C
FHALY

MOVR 1,1,82C
EHALT

MOVR 1,1,82C
EHALY

MOVK 1,1,82C
EHALY

MOVR 1,1,52C
EHALY

MOVR 1,1,52C
EHALY

HMOVR 1,1,82C
EHALT

MOVR 1,1,82C
EHALT

MOvVR 2,2,820
EHALT

MOVR 2,2,82C
EMALT

MOVR 2,2,82C
EHALT

MOVR 2,2,81C
EHALY

MOVR 2,2,82C
EHALY

MUVR 2,2,82C
EHALY

HMOVR 2,2,82C
EHALT

MOVR 2,2,82C
FHALT

JSR eLngR

JLHL BTUCK TO
JCHR STULK YO
FCHI §TUCK TN
fCH4 STUCK Y0
FTCHE STUCK TO
FUME 8TUCK YO
JCHY? SYUCK 7O

TUMB STUCK TO

JOHY STULK YO
JOHZ STUCK YO
JCHY STUCK TO
jCM4 SYuCk 1O
JEHE STUCK 1O
POME STUCK T0
PCMY STUCK YO

1CHB STUCK YO
FITERATE YEST,

1



A PEEY L MAIN A BABT MATN

21 21
B2 62435 AnbHT4 REHL JER sSETUR JTHE READER DONE A AZ140 9ArRAN ENDIT: @
73 22036 v6u112 NIDS PYR, JFLAG wAS SET VI A3
H4 32837 nEuRLp NIOC PTR, IRD STROBE (1) WMEN A4 22161 44 ENTER:  a7g 300000 PLOOD® ITEQATE REYyRN
A5 P22y ANEREE JER STIME JTHE BUBY FLAG WAS 45 $2132 A%adry LO& 3, 1TR JYHIS ROUTINE INITYALIZES
a6 peady 953612 SHPON PTR, JTERQ, CMECK THE A6 22493 2%adv? 374 3, 17R07 JEALW TESY
A7 P2dd2 121923 MOV #,0,8NC IDATA INPUT TO A7 22184 176402 suB 4,3
B8 PV43 VPENTS EHALT 1RD DONE, A6 #2105 254406 STA B, ESWIT
B9 P2444 RPN44Y LUOA @B,E8WIY JRESTARY PROGRAM AFTER BE w2108 A5depH $T4 3, ERRCY
18 wRDAY 19lend MOV B,6,379 10 B21U7 wEpary DI A, Cey Jr1en RESET
11 82046 pee77n JHP REAY JFINING THIS TROUBLE, 11 22119 dvz4ayy JMBR e O0RR
12 22047 922414 ST 1) i2
13 Br2ess LLOC 2056 13 92111 vdulde TTRe 144
14 22256 0200 FGGS) » PAUTD SWITCH 14 92112 2000e8 ITRCYT o
185 2087 anveew @ JDEVICE COPE THIS RUN 15 ©2113 480090 FIWIT: ¢
16 Q2880 2ARHYA 2 INDT USED 16 22114 AABUGY ERRCTS n
17 #2281 2nancn @ Id DF PASSES THIS RUN 17 W2185 2angua RETURNE @
18 02062 2nadpn @ IRETURN ADDRESS 18 42116 00092 Savay @
19 19 ¢2117 #4000n Saviy @
20 V2283 ABH1%2 REG: J8R BXCRLF 29 #2128 PRAROUW SAVE L ?
21 2084 Anb153 JER PXMENS 21 Q2121 vrunga LOOPR: @
22 ARAGS Un13sd PAYSE JPASH MSG 22
23 B2AB6 AIIN4Y LDA 2,45 A3 02122 #54773 CYCLFT  8YA 3,RETURN JEND OF TEST ITERATION
24 Q2087 423040 LOA 1,8,2 24 32123 254773 874 2,8av2 FROUTINE
285 p2a7n 125935 MOV 1, 1,888 25 22124 244773 STh 1,8avy FEAVE TWE ager
26 92271 4n24% JHP 8,48 26 %2125 4a773 STA #,54vQ
27 w2272 BLRAN n§z 3,2 27 w2ies widrsa 087 YTRCY
28 020873 BUZded JnP 8, e4 28 02127 20432 M CYETS INOT 10@ TIMES ITERATED
29 w2874 e3d0p4 LOA 3,4,2 29
30 ARATS pALApn IvE o0,y 30 A2138 P34764 LA 3,178 JRESEY ITERATYION CNTR
31 n2a76 ARyles R 31 A2131 454761 STé 3, YTRCY
32 B2RTT7 ABATEI EY4d 32 M21382 nraayy READS 3
33 33 w2133 pxpTén LOA 2,ESWTY PIF SwWITCKW 2s(1)
34 02134 175120 MOVZL 8,3 FAND & ERRUR MAS QLCURED
35 22135 175100 MOVL 3,3 FTHE ERROR RATE WILL
36 22136 151785 MOV 2,2, 8NR PRE PRINTED
47 42137 320413 JMP ONOEX
38 u2149 175113 MOVL 3,3, 5NC
39 wRidy Aun4ts JMP PCENTwt
ag
4] #2142 waasys JER BICRLF PPRINT CARRIAGE
42 2143 224751 LUs 1, ERRCY
43 22144 Pa8%uR JER BIPDEC JPRINTY VALUE
44 02148 2An4al1D LO& #,PCENT TEXAMPLE: §0Y%
45 w2145 Qassun JSR aICMar
46 82147 w6361 SKPON TTH THALY DONE FLAS
47 #2159 vparry IMP e
48 22151 vnRpas JMP PCENT={
49
50 12182 MoAv4R NOEXS Lus a,84vy FHORMAL EXTY, N0 ERR
51 2183 #pavas LOA §,34v1
52 22154 830747 LO4 2,84vg
43 v2155 wp274n JmP ERETURN



A B3y JHMAIN A 2232 LJHAIN

21 #2155 12246y SUR A,0,8KkP at

m2 ¢2187 wpagds PCENTE 245 JCHARACTOR A2 PP234 054657 FPRINTI STA 3,ESWIT JERROR MESSAGE PRINTER
23 A216¢ van73a STA v, ERRCT JTRESEY ERRDR COUNT AY M2235 wabdLd JSR MICRLF JPRINT CARRIAGE
h4 A2161 P2P737 CYCTSE (D& 2,8AvVe TRESTORE ACS M4 42238 4rbaANT J&R MIMESS FAND HWEADER
A5 02182 #247358 LOA 1,8av) Ad ©¥2237 Am2253 HFADER

A6 A2163 H3AT Y LLA 2,8av2 36 22240 ¢2065% LOA B,RETURN

A7 o2164 ¢3azey LA 3,E581T A7 02241 126008 ADC 1,1

B8 221865 175224 MOV 3,3,82R AR 22242 L@7AUR ApD 2,1

A9 02166 VY4477 HEADS 3 By 2243 4rb4uk ISR 61PDCT JPE OF ERROR
10 22167 ¢62477 oIC 9,CPU 1170 RESEY 1R u2244 42647 JHP BESWIY PRETURN 1O CALL
11 w2174 1751138 MOVLE 3,3, 8NC JEWITCH @ 11

12 #2171 #3273 1MP & O0PR F(1)=L00P ROUTINE 12 ¢224% 022558 IMESS: MESS

13 #2172 owne723d JMP PRETURN 1(@)=PROCEED TO NEXT TEST 13 %2246 202377 ICHARL ChAK

1a 14 72247 ¢n2427 ITYPES TYPE

15 15 0228¢ #P2415 ICRLF! CRLF

16 P2173 A%4722 ERR! 8T4 3,RETURN JERRDR SUBROUTINE 16 ©2251 on23va TPOCTI POCY

17 82174 usar2z STA 2,8Av2 17 #2282 40231@ IPDECY PLEC

18 @175 wa4d722 STA 1,54vY 18

19 22176 24v722 8TA 2,84Ave 19 HEADER?T LTXT |

20 20 w2283 141529 PC i

21 22177 234714 LOA 3,ESWIT w2254 duvaiy

22 22207 175098 MOV 3,3, 8NR

23 22201 Quadw? JMP ERR]

24 22202 a3A714 ERETH LOA 2,85AV2 JRESTORE ACS

25 w2203 424714 LO& 1,84V

26 22204 22714 LOA @,8avR

27 0e2ns a1n7y 187 ERRCY 1COUNTY

28 22225 462477 nIc B,CcPU TERRNRS, 1/0 RESET

29 M2207 222776 JuP SRETURN JTEXIY

3e

I1 2221¢ A34T6H ERRLL Lha 3,RETURN JERROR, C(3)wPC

32 ¢2211 wnaday JSR AUTOER JOPERATOR,8ET SWITCHS|

33 pPR12 254704 §TA 3,ESWIT

34 @21y 474477 READS 3

35 p22l4 17840 MovL 3,3

36 42215 175113 MOVL#® 3,3,8NC JLOOK AT SWITCH

37 nR2)18 9n4a41s J8R EPRINT JPRINY ERROR DATA

38 #2217 ¢nur6l JeP ERET

39

40 62220 254413 AUTOERD STA 3, ,AA03

41 42221 424K35 LGA 1,EGGS

4z 22222 12%5Ruv4 MOV 1,1,82R

43 22223 vsppans JEP 45

44 p2224 v24673 LA 1,854V

4% 32225 834672 LUA 3,RETURN

46 @2226 263077 RALT

47 92227 wR24u4 JHP ® AAL3

48 2236 VR4du4 J8R EPRINT

49 02231 #34631 DA 3,EGGS+4

852 #2322 antdun Jee 3,3

51 22233 weARE» LAAR3: N

S,



A BA3ZY

LB
ne
3
24
nE
48
A7
a8
b}
19
11
12
13
14
15
is
17
i8
19
20
2%
22
23
24
25
26
27
28
29
3e
31
§2
33
34
k2
38
37
3%
39
4n
EH
42
4%
44
4%
46
ar
48

nwaess
weRsE
wRIsy
42289
[ 2- 31
22262
PRIBI
@2a84
pREES
PRLES
pREsY
peee
EFFER
naRrR
BIRTI
4274
@275
wR278
LEEEN
PRI
EFREE
pa3e2

JHAIN

EEE B
BEE R1'L
BHaE0E
ies4s
adidae
AR 4%
“g1dna
185112
123794
19234u1
18514un
1P4uap
andary
ERET RS
BRAANP
Ghad?a
CFEYE.E
23468
A58
euaryy
EEEFS R
anse4

FTELETYSEE NOM INTERAUPY PACKAGE

YACG, A2 SAVED

PRMERST PuINYS ASCIL MESSAGES A% SPECIFIED BY ASBEMBLER
JYCRLFY PRINTS A CARRIAGE RETURN

PEPOCTY PRINTE C(1) IN OCTAL

PRIDCTT PRINTS C{LY IN OUTAL, LEADING ZEROS SUPHRESSED
FEPOECT PRINYS U(1) IN DECIMAL, LEADING ZERDS SUPPRESSED,
TTHE ABOVE THREE ARE FOLLOWED BY THE TAB IN P,T4B
FUTINGY ACCEPTS DOTAL, AND

PUTINDY ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS
PINTD &L FWOR THE TTL, LEADING NULLS, TABS,

PAND SPACES ARE IGMORED, A 16 BIT UNSIGNER INTEGER I§
FEORMED, THEN NEGATED IF A WINUS SIGN 1S TYPED,

PEXTIT AT CALL¢L IF INPUT ERROR wWITH ACORBAD CMARACYER,
§OINDT A LEGAL DIGIYT 08 YERMINATING CHARACTER)

TEXIT AT CALL®2 UPON TERMINATING LMARACLTER

JOWITH aCome, @, 498, 12, %8

§OFDR NULL, TAB, SPACE, CARRIAGE RETURN, COMMA

FTHE ABOVE wALT FOR TTH DONE, THEN CLEAR TT0,

TUCHARY PRINTS ASCTI CWARACTOR IN C(B)RJ CER)L MUST BE @,
TEXITS CaLL o2 IF C{RIRwp, CORRELTS THE BARYTY,
FSIMULATES TAB ON A%R33,

PRTYRER POINTS CLQJR, MUSBY HAVE PHOPER PARITY, EXITS &y

FOALLL,  REPLACE “TYPE® WITW INYERRUPYT YYPE 1F DESIRED,
MESS Y STA 3, MES8R FRPRINT & TEXY MES3AGE

378 1,P, A0

574 2RI Yo

167 MESSR

LDA Ry, 3 FCL2) POINTS YO MESSAGE

LUd 1,P,377 JA 8 BIT MaSk

LOA B,0,2 FCIRYEDATS WORD

MOVLE {,1,82¢C

ANDS 1,.8,8u4P

AnD 1,3, ke

NG 2,2

CoM 1,1

J&8 Cman

JuP MESSes

Jue Y
PLLETE  Jaw CHAR
PEXIYY LDA 1ePoAlY

Lo4A 2,P,408

BKPEZ YYD

PLEPE

NIOL TTO

JMp 8ME3SH

FULBIDATA CHARACTOR RIGHY
PINC TO NEXT wORD

TELIP MagK

FPRINY

JANDTHER

FLAST

PR ERY )

7y
Ag
23
4
15
LS
a7
LE}
A9
10
1t
i
i3
i4
15
16
17
18
19
29
ES
28
23
a4
a8
26
a7
28
29
kL
k3
32
33
34
1%
36
57
a8
39
ag
41
az
4%
44
4%
48
a7
48
49
B
83
52
33
54
55
58

4e3n3
EREE]
nAIRS
REDEE]
TERAY
EES T
42311
#2312
ABI13
Rl
#2348
p2dib
SR
A2Bgw
anang
waae2
22323
uPigae
PE3IeD
dRIEH
nagsey
SR T
nR3¥y
(- RN
22333
ER-S R
#wRIIH
EFR R
42337
agian
agday
wRu4az

BEREN
wphda
EEETE]
22348
EFRY Y
ng3de
EER L)
AREHR
wRIBY

APsha
(R L o]
CESEL
weisy
dRaHn
m2a61

pRiEy
GEDEY
nR3ua
AR3ES
NRIBE
ARI6T

MATN

1424901
HRYABR
@80457
ERTENE]
APudy 4
A5ndh4
BINAAY
12489
w8451y
Adaady
LR E L
BRG]
YRR N
F1aryy
KT EY ]
185128
AUPTE2
FRET RIS
1A2d0A
146452
ERFE L]
LR
AB4ATH
10]ann
EEEYFN)
19123%
B344481
WEL4D4
183099
17Ews S
BRAEPT
ARBTHE

w3sags
yHgun
K@@ Em
B LHaR
ARBL AR
kR gl
HAARYY
ARHUAR
AJALIY
afanig
LERT T3]
AR TR
AL K]
EEELERY]
APy
AUBH U
npRBLn
PEARGQ
AUBARG
AAWA Y
EFT LR
PRAPE M
APUArY

00T
POCT S

PRECE

DECOLTS

DECOTY

DECPS

OUTARY

QELTRY
PR )

WSRO ®
T8uRes
oAt
PaACRe
FLTARE
LT H
P37

SR A0, 8K
LA By P LEe
LA 2,P, 802
LDA 2,007a8

JMR L e

874 2ePgare
LoA 2,DECTR

4uB 9,0

T4 3, mESsR

S7a 1,0, 401
874 ¢,28upp

$Y4 2, ,+1

7 FARLDA 2, YABLE" INBTRUCTION
187 o=t

LUA BB, TAR
MOV 2,3, 8.0
JMe PEYYLT

LDa 3, 23upp
U8 8,8

Bud0w 2,1,%2¢C
JHE DELE

SuB 2,1

LA 3,8, 060
ING 9,0
JHPODECOT
HOVIRE 2,3, 880
LDA §,P, 069
BTA X, 75uURe

PERINT CL1) 1IN BUTAL
@

PRRINT C(1) IN DECIMAL
FROTH EMTRYS FRINY NUMBER

JTHEN TAB TO NEXT POSITION

PIF OTABLE EwtRyap
FEXIT WITH NGO TAB
PIERCS SUPPRESY Syur

IEORM YHE DIGLY

(RS BRI 45D B

ADD 3,0 FRARY A30Y1T
HOv 3.3,82R
JER CHa® FPaINY

JME DECOCT I6ET NEXT DIGIT
LOA 2, %14, 90EC0LT

teaape

teayn

JHmp

1o#

1o

b

4]

LOA 2,414, =0EC0ET

tpnnn
e
jae
e

§

n

#

2

@

i1 FUHARACYER RRINTED AFTER NUMBERS
&0

377



A 2u3d

21
A
23
a4
A%
né
a7
e
ne
e
11
12
13
14
15
16
17
ik
19
20
21
22
23

ag37w
223714
naze
52373
22374
wairs
K236
w2377
reand
nRany
2402
¢2423
BR404
weans
nedun
pwaauny
w24iw
nRdayl
uedie
pe4aLy
nRaya

»2418
w2418
PYI NS
ioazn
#2421
PEXYF
we4ay

#2424
ARARs
np4a26

CMAIN
P54434
121345
pALALY
115129
177004
Bararr?
103299
121300
AB4457
116415
AMPAY
wpdd2d
AP24RN
A2045m
EREY S
GETESE ]
ERETEEY
183404
PERI7d
nanay2
An241p

w5441
244748
LLISAY]
EETEEY]
BA4T AT
#2343
ELELET!

ABAARA
EYrrary
KELPIY]

CHAR Y

CHARYS

CHA, 31

CRLF

CHRET
CHORZ
MESSR1

8T4 3,CHRET
MOVS 8,3, 8NR

JrP 1,3

MOVZL 2,3

&DD 3,3,81%
RS =t
ADDR 2,4
OV 2,2

Lu4 3, P.010
SUBae 8,3, 5NR
JMP CMALD

J8R TYPE

JHP BCHREY

LDA ?,P,240
J8R TYPE
LDa @,CHORZ
LDa 3,PeC7
AND 3,2,82R
RES CHA L3
STa A,CHORZ

JMP BCHRET

§Ta 3,MESSR

STA 1,040
54 2,P.AC2
Lha #,8,018

ISR CHAR

LA @,P,012
Jve PLL8Y

@

2

2

PPRINT C(B) RIGHT
IRETURN +2 IF NULL

TCOMPUTE EVEN PARITY

118 THIS A TAB

JYES
ING PRINT IV
TEXIY
JSIMULATE A TAB
IWITH § TO 7 SPACES

1SAVE RETURN

PPRINT CARRIAGE AND LF

a
BB
2
33
a4
05
a6
a7z
Ap
29
1e
11
12
13
]
15
16
17
18
19
28
21
22
23
24
25

A 3o
2427
0243y
©¥2431
fnR432
72433
GEERE]
22438
22436
©wra3y
nea4n
nw2adtl
Wwedda2
#2443
p2444
$2445
naadn
w2a47
neaba
h24%1
ppabe
w2483
“w2454
“2455
peash
Wweany

JHATIM

S5443% YYFPE
vw74877

1771272

LY TP

A63511

AAn?77

261111

034734

175224

163401

116043

wl4414

152432

wie761

434407

110445

54758

w2487

ARARAT P LCT 3
fupaly PLCLLS
enmL2 PLC1213
AR PL,CLEL
APA24m P, 24D
nauRen P, CAad:
AQUUan TYPRETE

YA 3, YYPRET

READS 3

ApDZL 3,3,82C
FECEY)

SkPBZ TTO

IMP =l

DOAS B, TTD

Lua 3,P.377
MOVZIR 3,3

AND 3,0
ADCO @,3,8N0
LA J,PC40
SUBZw 3,020,820
182 CHARZ
LA 3,P.C85
SUBQ ?,3, 88K
574 3,CHORY
JHP STYRRET

7

11

12

15

244

4¢

4

FTYPE THWE C(RIR IF

ISWITCH L(R) .

FINWHIBIY TYPE EXIY,

PEKIP NEMwPRINTING CHAR

FOLR WORZ POS



A B237

a1
n2
23
"4
15
ne
ar
a8
k)
in
11
12
13
14

B248p
apaBy
wR462
@2483
Q2464
PR46%
V2466
aR46y

wa4ze
42471
w472
BPayy
¥e47a
A247%
n2474
B24ry
w2
2280
rasn2
@258
vanmy
2508
p28vn
azsay
e251@
pas1y
228512
webys
d2Bta
fguLs
92516
neny7
AesAe
Ars2y
w2822
»2523
wEhga
wRB2Y
W2E20
“wRse7
wasRg
PR
wanlz
CEERA]
22834
nenss
22836
BeE37
nasan
wab4y
v2h42
w2843
2544
»w2545
nebas

naba7
#2554

WMAIN

2877y
wrayzan
AAT 44
wa4rny
434878
175102
124400
faveEny

1me121
1A24an
B84734
"BuE7
RN
113020
182440
EEFLER ]
PREET.)
175904
ARV BB
ABL4AKY
W63610
anur7y
BEAEL 2
EETEL S
AT 48
116414
1ageLs
ARPTHY
PRA432
12821%
YAAT 44
inddae
Aupaan
CEELE R
177209
WEAG ST
ARETER
136419
waer IR
BP4418
ii7nae
1468513
AnPT 3
Blueey
n2BBRY
{9112n
115124
178129
‘;‘7%%’!
145222
128232
147449
PRATIY
177728
R

EEEYER]
W47114

TINC

TINk, 1
TINE, 3

TINGS
TIND?

TING .8

TINW 2

TINM, 4

TINN, S

Tinl.t
TIiNg, ¢
CANNDT R

Lna
Jsk
187
Lna
LOA
MOV
NEG
Jup

ApCzL
B0
874
874
LDa
ADD
$URD
BTA
Lpa
MOV
IHP
874
2KPDN
Imp
nIAC
g5
LoA
3yuba
MOV
MP
Loa
ADCH
Jup
SURZ
Jup
Lo4
apnw
E3g)
Jne
T
R
Loa
Aoz
SUBLa
Jmp
182
LitA
MOVIL
MOVZL
MOVLL
ADD
MOVIR
MOVZRE
ADD
JHP
L=
55
JTXTE

LIS &
TYPE
MESSR
1aPoACY
J,28Up»
3,3,82¢0
11
PEXTT#Y

By @ 8KP
#,0

I, MESSR
2,P,aC2
2,p.012
9,2

2,0
B,28upp
3, 18upp
3,3,82R
TINX,
3,P,aC1
TT1

el
@,77Y
CHAR
J,P. 040
@,3,828

1,3

2,4
1,1:82¢C
?,3
TIink,

LCannNnY

J10CTAL ENTRY
JDECIMAL ENTRY

TAC2 18 BaVED

IMINUS SIGN AND LEADING SPACES FLAG

ISPACE, TaB, UR NuLL

FOOMMA

THINUS
ING

FLOMPLEMENT 816N

FIR XY A CARRIAGE REYURNY

P8KIP YF NOT A DIGYT

I5KIP IF DIGIY

JOUY OF LEADING SPACES

I8 OLD PLACIYS 4 NEW DIGIY

ISKIP IF QCTAL MODE
JADD 2 OLD P, ACEYS

IDENTIFY CPU

i

AAJy
ARHHY
APERY
LK)
42584
NghYs
#2356
wRH8
WR25A7
wRhE]

SMATN
182317
144640
142504
152116
1433114
12u131
ABEINI
12412%
AR AN



A BA3G L HATN
31
Az
A3
Aa
4%
as
a7
AR
Ay
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PPROCESSOR TIMER PACKAGE

TTHIS PACKAGE I8 CALLED WHENEVER IT 1S NECESSARY 10
TIDENTIFY THE MEAN TIME BASE DF THE COMPUTER IN
TWHICH THE PROGRAM RESIODES, THE MEAN TIME BASE MAY

FPTHEN BE UTILIZED TO VERIFY OR CALCULAYE THE RELATIONSHIPS

INF DTHER PERIPHERAL FUNCTIONS,

1

JTHE PACKAGE RETURNS TO THE CALL INSTRUCTION WITH
JTHE CONTENTS OF ACi= TO A CALIBRATION COUNT

FTHAT May Bt INCREMENTED T0O OVERFLOW IN 180 MILLI=-
1SECONDS BY THE FOLLOWING DELAY LOOP,

FTYPELS MOV §,Q

' NG »,2,82¢C 1SKPaNDT OVERFLOW
] JeP 1,3 JEXIT LODP

1 ¢ FTANY FLAVOR 10 SKp
] JMP TYPEY

!

PTHE CONTENTS OF af2 WILL CONTAIN 4 SIMILAR 180 MS
JITERATION COUNT BUY FOR THE FOLLOWING LODPS
ITYPE21 NIO @

! DIA 1,.DEv JGET DEVICE STATUS

i AND® 2,1,82R JANY STATUS COMPARE

7 RLESE I TEXPECTED STATUS EXIT
4 INC 9,08,82R 18P OUT ON LOOP OFLOwW
i JMp TYPER

[

JTHE VALUES RETURNED MAY BE ARITHMETICALLY
PPROCESSED (MULTIPLIED/DIVIDED) FOR LONGER OR
ISHORTER DELAYS AS LONG AS THE STANDARD LOOPS
FLISTED ABNVE ARE UTTILIZED,

'

117 IS RECOMMENDED THAT ALL TIMING FUNCTIONS
18E PERFORMED WITHTN THE SAME GENERAL AREA OF
IMEMORY AS THIS TIMING PACKAGE,

[3-3-1.¥
w2563
a2564
w2565
n2s6k
Pe567
v2s7a
22571
22572
72573
92474
w2575
nas7e
22577

n2600
27521

MATN

n54857
263514
PLEREY]
LAY
AB63514
@apdny
n63614
PLEYER!
V62677
102522
PA447)
281114
63514
392542

naas4n
An1ded

1

PINITIALLY, THE TIMER PACKAGE ATTEMPTS TO
JOFTERMINE IF THE COMPUTER MAS A REAL TIME CLOCK
PAVATLABLE, THE ITERATION COUNTS ARE DEVELOPED SIMPLY
PBY SYNCING WITH THE CLOCK AND COUNTING

JTHE &#0F LOOP ITERATIONS AT 1@ WIZ,

'

TIF, HOWEVER THERE 18 NO REAL TIME CLOCK THE MEAN
JTIME BASE OF THE LOOPS MUST BE CALCULATED, THIS
11S PERFORMED BY COUNTING THWE #0F TIMES THE
ISTANDARD LOOPS ARE ITERAYED FOR ONE QUTPUY
TCHARACTER T0 DEVICE "YTO® AND REQUESTING THE
IBAUD RATE OF DEVICE TTO BE TYPED IN BY THE

JTEST OPERATOR,

1
PTIMES SYT& 3,8VTIME

SKPEY RYC JTEST FOR CAS/RTC
JKP SCORE JCAS RTC NONEXIS,
NIOS RYC FYURN CLOCK ON
SkPB2 RYC 18USY 81 I8 RYC
JMP e

SKPON RTC TDONE =2 NO RYC
1MP SCORE PAND DEV YTO IS USED
10RST

SURZL @,7 JEi® K2 FOR RTC
J8R TYME

npas @,RTC TPASSED T "TYMED
3kPBZ RYC JFOR EXECUTION

JMP #SVTIME PACL AND AC2=L0D0P COUNTS
'
FTHE FOLLOWING SUBROUYINE I8 YO RETAIN COMPATABILITY
JHITH THE OLD PROCESSOR IDENTIFICATION AND YIMING
JPACKAGE TN RETRIEVE YWE LOOP COUNT FOR
PTHE DIA,B UR € LOOP TYPE 2
L3018 LDA 1,NUCAL
JMP 2,3



A PBAY GMAIN A @A MALIN

[3) y A1 ?

ae JTHERE 18 NO RTC=UTILIZTE DEVICLE TT0 AND ASK FOR LF3 71 SECOND COUNT/I CHAR COUNT & & CHAR'S PER BEC
a3 JBAUD RATE INPUT FROM OPERATOR n3 FTHIS CALLULATION IS USED TO EXPAND YHE TYPE 2 COUNT
B4 22602 A62877 SCONE:  IORST NG APERY ApWNLY LDA B, KN

A% 22vvld 1wzdan U8 8,08 TACGaNULL CHARALTER WS p2d4n p24a8a7 LDA §,%8 7l BEC, RESTORED

AB PRARA IR4463 JER TYME A PRBAL WABS0S J8R SKEYBeD IDIVIDE BY CwMam,

A7 BRERS vE111y DoAs 2,770 TPASBED TO TYHE A7 PRBAZ V445N 8YA 1,8 16 CHAR, 1 §EC

g8 vPovd WE3B1y Rrpay YTO IFOR EXECUTION a8y TCALE RELAYIONSHIP OF REM, Y0 { CHAQ TO FILL 8ECOND
A6 PROBT LABSII BCORAST  JER BTUMBLER JOUT YEXT AF V2643 145120 MOVEL 2,1

18 PR81d BpRYs2 SESOUY TABKING FOR BAUD RATE 10 92644 111008 MOY 9,2, 8KR

11 PTHE FOLLOWING SERIES 0F INSTRUCTIONS wWILL 11 mRGAE 151 any Ing 2,2

12 FOALCULAYE THE ITERATION COOUNT FOR 12 a264u jpadg0 BUR B, 8

13 FLOBIT OF TTO OUTRUT AFTER RETRIEVING 13 Q8347 Anb4ry JER #KEYSe2 IDIVIDE REM INTD CHaR
14 PTRE COMBOLE BAUD SATE FROM THE 14 JALIBFUDGE FALYOR { WELEATIOWSMIP OF CHAR YO YOY8L L SEC
18 YTEBY OPERATOR»=wREQUIRES BUBROUTINE TIND 18 SFINISH CALCULATIONS OW LOOP TYRE i Y0w Y8ECOND
16 8281 pass33 JER BKEYS 16 928%0 131000 MOV Y, 8 FFUDBE FaCtom

17 ¢2612 dnurrs JMP GCORA PINPUT ERROR 17 02651 224489 LOA §,NUCAL FINTO UMARACYE®R YIng

16 92610 944430 T4 1,L00K JRAVE BAUD RATE 18 02632 125120 MOVIL 1,1

19 89a14 430838 Lha 2,3,301 ria 19 48B3 1n2epn BUR 9,8 IWILL =

28 FTROUTINE ABSUMES 4N L1 BIY CHARACTER 20 BREY4 vas4Fp JoR BREYSEep TRORYION OF CHaAR

21 ardiL 181400 ING 2,2 JASBUME 11 BITS 21 L2685 (21000 MOV |, 0 PT0 COMPLEYE § SECOND
B2 BEBIE vEanpy LOA L, ORDINAL 1EOUNT FOR FULL CUwWan 22 WR6YE (24462 L& L NUTaL PL CHaR, TYRPE 2 LOop

23 02617 1mi4ns SUB .8 23 BREY7 38470 LDA &,Kx8 TH CHARS Iw § BEC

24 VREEE YAEH26 JER GREYSe JUHAR TIME/BHITS 24 ABESH POSLEN JER AKEYSe] e PORTION OF DwWan

20 LRB21 1aja04 MOV B,9,92% PIF OANY REM, 28 FOOUBLE LENGTH ACO, ACIe] SECOND FOR TyRE 2 LoD®
26 epbze (w84vn A LA P | TFUDGE BIY COUNT ¢ 28 22881 p3v4rn LD& 2.8,3501 POIVIDE BY (% POR {gm Ma
47 82693 vpnden LDA @,L0EK | 27 0P8y pradeg JER BKEYSen

28 PRER4 vaanyy 878 1,L00% FSAVE ITR COUNT { BIYT H 28 pA68S 144458 $TA {,MUDAL

29 A685 131069 Moy 1,8 29 b2s84 131000 MOV 1.2 PACRBIBAME LOORg
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