DATA GENERAL
CORPORATION

Southboro,
Massachusetts 01772
(817)485-9100

PROGRAM

iiigh Speed Reader/Punch Test

Binary 095-000014-06

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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A Bp@2 LSMAIN

LX)
22 7 HIGH SPEED READER/PUNCH TEST
23 ? REYV 06,0
%4
as ; g AUTO=RUN AUTO LOAD MODIFIED 2/25/72
a6
a7 Pl ABSTRACT
48 7 HIGH SPEED READER PUNCH TEST I8 A MAINTENANCE
29 ! PROGRAM DESIGNED TO TEST THE TYPE 42124 HWIGH
19 1 SPEED PUNCH AND THE TYPE 6013 OR 40118 HIGH
11 ! SPEEN READERS, TAPES MAY BE PUNCHED OF READ ON
12 $ THE TELETYPE IF ONF OF THE HWIGH SPEED DEVICES
13 ! DOES NOT EXIST IN THE USERS SYSTEM,
14 ! IF A CRT DISPLAY IS IN USE BOTH THE HIGH=
18 H SPEED READER AND PUNCH MUST BE IN THE
13 ? SYSTEM FOR A MEANINGFULL TEST,
{
18 12, MACHINE REQUIREMENTS
18 12.1 NOVA/SUPERNOVA FAMILY PROCESSQOR
22 12.2 2K READ/WRITE MEMORY, MINIMUM
21 12,3 TELETYPE QR CRT FOR CONSOLE 1/0
22 12,4 OPTIONAL EQUIPMENT
23 12.4,1 TYPE 40124 PUNCH AND CONTROL
24 12.,4,2 TYPE 47114 HIGH SPEED READER
25 12,4,3 TYPE 40118 HWIGH SPEED READER
[
27 13, SWITCH SETTINGS
28 13.1 STARTING ADDRESS
29 13,1,.1 43=3TART PUNCH DIAGNDSTIC
38 13.1.2 4133TART READER DIAGNDOSTIC
31 13.1,3 42=3TART PUNCH FROM SWITCHES
382 13,1,4 4323TART PUNCH COUNT ROUTINE
33 13,1.5 4438TART READ COUNT ROUTINE
34 13.,1,.6 45=START PUNCH ALTERNATE ROUTINE
35 13.1,.7 46=2START READ ALTERNATE ROUTINE
is 13.1.8 47=START PUNCH FLOATING ZERD
37 13.1,.9 5peSTART READ FLOATING ZERD
38 13,2 SWITCH @(1)=INHIBIT DELAYS WHEN PUNCHING
i ? SWITCH 2(1)=PROCEED FROM ERROR IN DIAGNOSTICS,
4¢ 13,3 SWITCH 1(1)=INHIBIT PRINTING IN THE DIAGNDSTIC
41 713.4 SWITCH 2(1)sPRINT FAILURE RATE
42 13,5 SWITCH 8=153DATA FOR THE PUNCH SWITCHS ROUTINE
43
44 ! IF THE KS READFR AND PUNCH ARE IN THE
4% ; SYSTEM AND THWEIR DEVICE CODES ARE NOT (2, AND
46 ! 137 LOAD AC@ wITH THE FVEN DEVICE CODE AND
47 ! START AT LOC 4, THE PROGRAM WILL MODIFY
48 ! ITSELF AND HWALT, SET SWITCHS TO DESIRED STARTING
'

49 ADDRESS PRESS RESET AND START,
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i4,
4,1
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F4.2,3
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:
1d.2.7
!
34,2,8
!
14,2,9
!

s

!
14,2,12
!
14,2,.11
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i4,2,13
f4.,2,14
}

§4.3
F4.3,1

TESTING

TESTING

OPERATING PROCEEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER

THE BAPER TAPE PUNCH

SET THE 8WITCHS T0 42

PRESS S8TARY TO EXECUTE THE DIAGNOSTIC
ALLOW THE PUNCH DIAGNDSTIC TO RUN FOR
AT LEASY ONE PASS, THE PROGRAM WILL
TYPE A PASSR MS8G AT THE COMPLETION

OF EACH PASS,

PRESE RESET

SET THE SWITCHES TO 43

PRESS STARY TQ EXECUTE THE PUNCH

COUNT PROGRAM,

ALLOW THE PUNCH TD PUNCH FOR AT LEAST
17 MINUTFS,

PRESS 8T0P AND REMOVE THE TAPE

FROM THE PUNCH,

TNSERT THE TAPE JUST PUNCHED INTO THE
HIGH SPEED RFEADER, THE TELETYPE READER
MAY BE USED IF THE SYSTEM DOES NOT
CONTAIN A MIGH BPEED READER,

POSITION THE TAPE SUCKH THAT THE COUNT
PATTERN I8 OVER THE PHOTO DIODES,
CLOSE THF READER LEVER

8ET THE SWITCHES 70 42

PRESS STAET 70 CHECK THE TAPE,

THE PUNCH SHOULD ALSD BE TESTED WITH
THE EXERCISER PROGRAM,

THE HIGH SPEED READER

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

OF ALL ONES AND ALL ZERDS(A TAPE Mavy
BE OBTAINED BY STARTING AT LOCATION 4583
CLOSE THE BEADER LEVER

SET THE BSWITCHES T0 414

PRESS STARY TO EXECUTE THE DIAGNDOSTIC
ALLOW THE DIAGNOSTIC TO RUN FOR AT LEAS®
ONE PASS, THE PROGRAM WILL TYPE A

PASS MS8G AT THE END OF EACH PASS,
PRESS RES&ET

SEY THE SHWITLHES TO 46

PRESS B8TART T0O CHECK THE TAPE

THE OPERATNR SHWOULD MARK THE TAPE LpOP
AT THE SPLICE, ERRORS CCCURING AT THIS
SPLICE SHOULD BE IGNDRED,

ALLOW THE READER T0O CHECK THE TAPE FOR
BT LEAST 5 MINUTES,

THE READER SHOULD ALSBD BE CHWECKED

WITH THE EXERCISER PROGRAM,
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A:ﬂﬁﬁﬁ 2MAIN

7y
ng BRARKY .L0C
A3 90901 {22020 1eopop
A4 PAPNZ LR2003 IJMP e, 4+
- 725 2pReS3 Ann16d HERE
A6 pOAN4 540112 STA @,XSAy
A7 20¢a5 paAy177 JMP START
AB
A9 BAQN4R »LOC 42
10 PAP4R A28 JMP 8,41 JPUNCH DTAGNQOSTIC
11 ARB41 Ap252 JMP #,+11 JREANDER DIAGNOSTIC
12 wlAd2 Pp2353 JMP 8,411 JRUNCH FROM SWITCHS
13 vAnad we2054 JMP 8,1 JPUNCH COUNTER
14 20044 w2785 JMp e, +11 JREAD COUNTER
1 nevds Pa205K JMP @+l JALTERNATE PUNCH
16 nRnds yr2u57 IMP e,+11 JALTERNATE READ
17 7247 ap20869 IMP g,el : IPUNCH FLOATING ZERD,
1B A0N82 AR2R61 JrP #,+11 JIREAD FLOATING ZERD,
19 Apas51 20yu758% AP
22 P8¢ AN13KAK RAR
21 221583 wradNd SWPUN
22 #P054 annda? CTRPUN
23 pAanssH An2 447 CYRKED
24 P2pBE nand4nn ALTPUN
25 200587 nnrpd7?2 ALTRED
26 ARRAEA UADKRAK PELT
27 wensl pra7id RFLT
28
29 22782 Mrp267 CINIV: ILTV
3 poersd unanld27 DELD YDEL

31 2p264 »pR323 DELY! XNEL!
32 24685 “0V344 TIMES NELAY

33 YAARE nMA2562 WHODS PTIME

34 2np67 n774nm CA774: w7740

35 pae7v wrpapd CALIBR: @ JTIME FOR 102 MS
36 2471 vadrwn CALID: 0 PTIME FOR 1 MS

37 pru72 AnePRaA LEDR?! 2

IR @Ru73 202304 WAITS WATTX
39 42074 Avziuy SETUP:  FNTER
49 PART7S Ar2122 LOOP1 CYCLE

41 p0v7¢ An2173 ER? ERR
42 HELTA EMALTEJSR SER
43 paf77 anwuni-4 C41 4

44 Q2102 wnAPUE CB3 ]

48 131 wernl32% Wiep Yuwiii
46 Q172 2433 A TIMEXT @

A7 R103 220328 WAITSS YWAITS
48 272104 Prudgy C4A18 421

49 GM10D “MRm144 w144 144

B¢ 20106 20padn PUNDAT: @

851 ¢A1¥7 00 ean PASS! v

¢ 27114 70477 CREANS! READS 2
53
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29
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42
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35
g
37
3s
39
49
41
Az
43
44
45
A8
47
48
48
o35
51
52
33
B4
A8
56
17

VI
2711
AR1L3
AAL14
peiLs
B ]
rais7
aRL20
an1z2]
wpi2e
Api23
vri24
2p125
nnigs
an127
pp13e
2R3
mAay3eg
An133
20134
AmL35
AR138
an137
uridy
wmidy
am1 42
wp143
2r144
w14l
nA146
AAa147
R 1
za1by
pp182
wAal1h4
2154
i B lv]
pA188
nm187
ani6uy

ARyLKY
AP162
APr1B83
wR164
MRALR5
api68
aR167
PALT ¢
nA171
n#Ay72
w173
“ALT7 4

sMAIN

180077
nppnye
2688012
naameL?
2B 2
ARAI24
aazien
AnNp213
nwAnRL2
wearan
MAEHE2
124358
vApRpR
ni553n
RARDYL g
BIn243
ANk 4
ampay7
AANE4ASB
annE17
PNEBKRA
VAT 11
arp177
Appr a2
AP LA
2nanny
123456
PAAPAnR
nannya
SAARAY
v ann
PAN3T7
vapane
pr241s
HnZ22ns
AA23v3
amiann
apapua
AQPR2 v
AAARLD

APRRLS
ADUAL2

AJuprdas
p25240
125208
NHZ108
1252258
Ane753
228m¢v1
AZ2yine
18415
VAZLBA
vadi112
APnl77

CIioT:e
X¥8AvV1
Coven:e
DVLCD3
L80OK 12
FIRST:
LAST
¥x133
CPYR, 1
DEVRET!
ITINT:
£540%3
£84:
C7%s
16332
£Cis:
IPUT:
K17:
IGET:!:
IRDER:
IPFLTS
IRFLT:
C77x%
RZICTR:
CiAgQ:
LENGTH?
TRAN?
PUNRFTS
RDAT:
GOaD:
BAD:
¥377:
RER:
XCRLF:
XMESS3
1z0CT:
C140032
HSREAD?
HSPUNS
ri2:

PTP,=213
PTR.=12

HERE ¢

168077
i2
repALZ
i2
117170 W]
WATITYX
ENDIT
13

1z

a

INIT
54285,
54,
Jane,
1683483,
103,
PUIT

17

GET
RDERR
PFLT
RFLT
177

]

164¢

1
1234586

Lba 2,45
LDa 1,2,2
MOV 1,1, 8KR
JMP e,+2
MOV 1,1,8NR
Apw

Lhe 1,1,2
Lba 72,012
S8Ry 2,1 ¢ SAK
JMP e, =4
8STA 1,X8Av
IMP START
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53

0175
A7 8

paiz7z
PRZWUA
nggnl
2Rz
pA2P S
RAZR4
BRgr3
pRgana
paza7
upgiv
Bap2il
PR2417
2RAZ1S
pR214
anz21s
puaz2ie
nwagi7
nagay
Jgpeel
pAR2?
na223
MAP2 A4
wp2?s
2226
ane27
PHEER

pAagdl
708232
2A233
a4
AR230
AR23%
AR237
Bwir24y

HI241
hpz42
pn24as
LV EY
pAZ4s
AR248
aRz247
PR25A
uA2s1
AMZER
nA2R3
“a254

LJMAIN

UMZAGER XORDEVE @

NoRO4An

Adp1iz
151409
AZ241158
1254440
PA41173
wiuniza
ABAL14
MAE2314
2241158
AAA113
p33112
28A1214
f8A114
wA4231
V24322
aoBR145
1234027
n24114
123049
nanii1s
03pv4s
NPHREAOM
125095
WB30n77
AARR2A7
pann7 53

NB4iz2
AZv116
APLPAAR
w24111
123409
n24113
1Apa1R
APAZ46

154400
p2nail7
112414
ARNE33
urz2i22
A21AN0
24322
123490
#24114
123009
A4i0an
nHrE24a

K433

ETART:

NEVCD?

DEVC1?

DEVC21?

49

LUA 2,484y
INC 2,2

DA 1,082K
ING 1,14

S5TA {,00VCD
8Ta 2,%%13
874 2,0VLD
JER DEVCD
LDA 1,080K
8Ta 1,C0vVCD
LiJA 2,484y
STA 2,CPTR,
8TA 2,DVCD
JER DEVCD
LUA 1,410n
1 DA 2,082k
AND 1,4

LDa 1,0VCD
ADD 1,3

STA 7,C67K
LUa 2,45
LGa 1,2,2
MOV 1,1,8NR
HALT

JMP @, 4+
ARG

8§74 3,DEVKRET
LDA 2,FIRSY
LOA B,7,2
Loa §,CI07
AND {,2

LA § CoveDp
8B& »n,!,8NR
JMP DEVC?2

INC 2,2

DA P, AST
Sube ©0,2,82ZR
JMP DEVCD=22
JMP @DEVRET
LDA G,0,2
LDa 1,Mi3n
AND 1,9

LA 1,DvCD
ADD 1.7

874 2,0,2
JMP DEVCH

n



A BEB8 MAIN
A4 BR255 1742462 MULT! SURC 4,2 IMULTIPLY C(1)+C(2)
22 vP256 254302 STA 3,MSAV JTRESULT Y0 C((23,C(1)
A3 270257 234302 LDA 3,MDCTR

N4 Q260 1252983 MLOCP: MOVR 1,1,SNC

45 7@261 131204 MOVR 2,0,8KP

28 0p262 143227 ADDIR 2,0

A7 w2263 175404 INEC 3,3,87R9

A8 “R264 200260 JMP MLDOP

ne n@A288 125260 MOVCR §,!

19 wA266 3n2383 JMP 8MSAV

11 02267 1224¢@ IDIV? SUB 2,0 JDIVIDE C(2),Cti)sC(2)
12 #u272 ¥854303 8Ta 3,M34v IC(@YRREMAINDER

13 wag7i u34342 LDa 3,MDCTR FCLLI=0UDTIENT

14 #9272 125120 MOVZL 1,1

18 p2273 1721142 DLOOPS MOVL 4,0

16 vPB274 142412 SuUB® 2,0,87C

17 RP275 142400 SuB 2,9

18 am276 125109 MOVL 1,1

19 RR277 1754v4 INC 3,3,82ZR

20 N3P nAR273 JMP DLOOP

21 2031 wM2343 JMP @MSAVY

22 A@302 177780 MDLCTR: w32

23 AQB3NA MNOACAT MSAV? 7

24

285 AR374 724322 WATITX: LODA 1,M120 JWAIT ABOUT 6 SECONDS
26 JR3AS v2an7n Lia 2,CALIBR JOR UNTILL BUSY FLAG
27 AR3INE 17An42R NEGZ 4,9 JBECOMES ZERN,

28 2PB387 053413 SKPBN PTP $IF TIME QUT SET

29 2031w WUA3LE JMP WATTY JITERATION COUNTER TO
3p PA31L 171403 INC 7,0, 8NC 1+1,IF NO TIME OUT
1 Av312 vuudn’ JMP =3 !SET COUNT TO 1002

32 n2313 1254v4 ING 1,1,82ZR JDECIMAL

33 a0314 0na3025 JMP WATTX#{

34 AP35 1042521 SURZL ¢#,0,8KP

35 20316 227105 WAITYS LDLA 2,W144

36 Aan317 142324 8TA A,8,+2

37 20324 ppid400 JMP 2,3

38 321 w21 I7TR

30 pA322 1777¢; Min@: =100

42

41 PR323 23um7i ¥YDELIS  LDa 2,CALLIA #C(1) I8 DELAY IN MS
42 0R324 AKul3an JMP XDEL+1

43 PA325 126521 XWi@d: SUBZL 1,1,8KP IDELAY IS {@0MS

44 20326 ¥24343 XWAITS: LDA 1,C05¢ DELAY I8 5 SEC

45 2m327 230074 XDEL? LDa 2,CALIBR 1X (1) DELAY 120MS
48 PQ334 125113 MOVL# 1,1,8NC

47 2331 124429 NEG 1,1

4B PR332 14uvdza NEGZ 2,0

49 2M3I3I 171000 MOV ”m,n

Zp AR3I34 1714058 InC 2,0,8NMR

By 08335 nonl4n Jep .3

52 pR336 u63420 SKPEN 2

53 A337 AGRB3I3I Jmp .m4

54 w034p 1254u4 Ine 1,1,82R

5% w0341 27p332 Jmp XDEL+3

856 p@342 1407 RE2 A,3

57 02343 unppbsz CDS@e 50,
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1o
i1
12
13

rA344
PA34E
QR348
ARI47
PAIBA
np3sy
¢A352
Pm3B3
72354
#A3SS
nwpidss

«MAIN

21422 DELAY:
40353
102042
247122
{?10e0
171402
pPR14ay
naguan
ARQIER
nap1ne
n@plant

LDA 8,8,3
STA g;,*ﬁ
ADCC 2,9
8TA @,TIMEX
MOV 2,2

INC 2,0,82C
JMP 1,3

2
JMP =4

3T4 2,TIMEY
JMP 1,3

JTIME THE INSTRUCTION
JFOLLOWING THE CALL



A BALR

A1
Az
a3
Aa
a5
A6
A7
AR
38
i@
11
i2
13
14
18
18
17
18
19
29
21
22
23
24
285
a8
27
28
29
3v
31
3z
33
34
385
38

BA429
240
pRragz
AAG2D
prndnd
RAABSE
ABAPE
ARLAT
- S )
I W R
rpa12
PE413
vial 4
nraLs
nnaye
AA417
nRa4az2v
pr4zi
ap422
20423
2424
AN423
AN4LP6

Pnaz?
ARE3
WALy
Dnad2
An433
ARal4
27435

dMAIN
2PR487

420428
181201
222104
121021
220112
naAQ4L
1524@¢
2ERi28
PpassD
AR4418
ERIB L]
1514920
ABMIO8
ARURAKA
206131
N14142
wRn77e
WRp77n
151223
152421
i52700
ARRT 74
vAP4AYS

AB4144
©w74477
175113
INNERN4
i7652a
254142
P2l 44

ALTPUNZ
CTRPUNT

SWPUN?

SWPNLt

ALTER?

CJPUN3

PUNDEL?

+LOC 400

LDA 2,CJPUN
MOV B,;Q8,8%P
LDA B,C401
MOV 2,8,8KP
LDA @,CREADS
3TA @,8WPNY
ADC 2,2

S5TA 2,PUNDAT
J8R INIT

JER PUNDEL
LNA 2,PUNDAT
ING 2,2

8TA Z2,PUNDAT
i

JSR &IPUT
DSZ LENGTH
JMP SWPNi=3
JMP SWPNi=4
MOVZR 2,2,8NC
SUR 2,2,8kP
ADC 2,2

JMP SwPNi+1
JMP ,+5

STA 3,PUNRET
ReaDS 3

MOVLH 3,3,8NC
JMP L +4

SURZL 3,3

STA 3,LENGTH
JMP BPUNREY

JPUNCH ALTERNATE ONES/ZERODS
JPUNCH A COUNTER

JPUNCH SWITCHES

JINITIALIZE
JPUNCH DELAY

JIPUNCH THE CHARACTNR

JDATA GENERATOR FQR
JALTERNATE

JPUNCH DELAY LOGIC

1IF SWITCH A(1),NO DELAY,

JSET LENGTH TO 1| CHAR

s’
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Ay
Ag
A3
Ad
25
as
a7
A8
ne
i9
11
i2
13
14
18
i8
17
18
19
2¢
21
22
23
24
25
286
27
28
29
32
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48
49
50
51
§2
53
%4
L]
56

hnA436
Ry
DA&47
pRé4;
20442
2A443
AP444
nR445
FR448

vr44a7
PR45R
A48
7452
20433
wRnas4
pasasd
2a4%6
20457
AR460
P46
2R482
P2R48Y
ghahd4
204685
pPrase
2rasy

wa47 e
20471

8wad72
27473
P0474
w4735
wpare
rR&77
aa%a0
5L 310
anda2

20503
pe504
pes2s
pAABNG
“p8a7
nas12
aAs1y
gasie
23513
50514
PASLE
a¢516

SsMAIN

BR447 8
g2rn143
171113
AP2144
024137
127405
125420
FRERET
An2144

244513
AN4B78
2400145
PP4A5T 3
121925
2007758
424100
232145
1514v0
ABG145
147420
106414
Wag4as
714142
2876858
AR4A4E
ANQR763

nnaaz7
a82757

Ra&a7A
1p1eay
BMma4az3
AR4EBN
126220
ia7ee0
137404
1262un
P44145

NWE4431
ARe541
PpP4150
A3n145
154005
ABU145
147 4u0
176414
ANGBT 6
141492
ARB787
2007658

CTRRED:

CTRR1:

CTRRZ2:

ALTRED®

ALTR1®

J8R
LDaA

MOVL#E 8,8,8NC

JMP
LDA
AND
INC
J8R
JMP

JSR
JSR
8TA
J8R
MOV
JMP
LDA
LDA
INC
STA
AND

ROWT
2, TRAN

EPUNRET
1,077%
B,1:8NR
151
$0EL
EPUNRET

INTT
GET

P, RDAT
GET
@,8,;8NR
CTRR1
1,X377
2,RDAY
2,2
2,807
2,1

SUB#® V,1,S82R

RE
D§Z
TP
JSR
Jup

JSR
JMP

JSR
MOV
JSR
JSR
ADC
ADD
AND
ADC
8T

J8R
JSR
LDA
LDA
COM
8TA
AND

CTRR2
LENGTH
CTRRi=1
RDWT
CTRRi=1

RDERR
CTRRi={

INIT
d,8,8ke
RDERR
GET

15

%’1
2,1,87IR
1,1
1,RDAY

ROWT
GET
1,X377
2,RDATY
2,2
2,RDAT
2,1

SUB& @,1,S2ZR

JMP
nsz
JMP
JmP

ALTRED#+2
LENGTH
ALTRi=®1
ALTRY

INO FURTHER DELAY

IDELAY IN 100M8 STEPS

JREAD A COUNTER
P8YNC

FTCHECK THE COUNT READ
JERROR

JOELAY
JREADER ERROR
JRESYNC THE READER

JREAD ALTERNATE ONES/ZERCS

JGET A CHARACTOR

JSYNC THE READER

IDELAY LOGIC
IGET CHARACTOR

JCHECK DATA
FTERROR DETECTED



“a PBBLZ  JMAIN

24

B2 ¢@517 040147 RDERRY 8TA 4,BAD 1ERROR PRINTER
33 20820 044146 STA 11,6000

B4 pat2l 234151 8TA4 J,RER

2% gn%22 na61s52 JSR @XCRLF $PRINT CARRIAGE
26 Q523 vp6153 J8R #XMESS

n7 a@8524 271355 GONDEQ

%8 pub25 n24146 LDA {,G600D

722 no828 NR6154 JSR e120CT JGO0D DATA PRINTER
12 22527 2m6153 J8R #XMESS

11 285832 21369 BADER

12 anB831 224147 LDA {,BAD

13 v@532 pnsi54 JSR #120CT

14 P2833 202151 JMP BRER

18

16 PAB34 254151 RDWTI STA 3,RER JRANDDM NUMBER DELAY
17 20535 0824143 LDA §,TRAN

18 PR536 wonna7 LDA @,C0774

19 ve837 135129 MOVZL $,3

20 2054y 175123 MOVZL 3,3

21 M54y 137pu2 ADD 1,3

22 20542 (24776 LDA 1,,=2

23 2543 1370p7 ADD {,3

24 20544 v54143 8TA 3, TRAN

25 yn548 1634040 AND 3,2

26 P05468 N24155 LDa 1,C14p9

27 203547 106432 sudz# 2,4{,82C

28 24552 {37090 ADD 1,3

29 28551 n3e137 Lpa 2,C77% JLOW ORDER BITS
3¢ 20582 173405 AND 3,2,8NR

31 2n553 15149n INC 2,2

32 20554 957142 STA 2,LENGTH JSET BLOCK LENGTH
33 o555 04067 LDA {,CR774

34 YO556 (677058 ANDS 3,1,8\NR

35 20557 222756 JMP RDOWT#]

36 20560 206064 JSR eDEL!L JTIME DELAY

37 w6561 vHzist JMP BRER JEXIT

38

39



A BP1L3

24
A2
23
A4
as
)
a7
a8
AQ
i@
11
i2
13
14
15
186
17
i8
18
2
21
22
23
24
25
28
27
28
29
32
31
32
33
34
35
36
37
38

pPREE2
2583
pB864
#A585
20568
AQ567
ap87a2
ARABT L
wAs72
NAXNT 3
uAn74
ANGT7E
AASTH
nusd77
AREAR
IR
aP6s02
npond
vABA4
pRens
AVBAE
ARERT
naein
pAaGyd
P01
20613
24014

ARBL5
2A618
naniy
Ap627
AAB21
pAB22
AP623

oMAIN

BDERETT7 INITH
neay112
3412
1A2481%
1A2000
247156
A4432
324079
1252458
GRBUES
125004
ANN4L 4
uRe 152
AABIHE
wa2s47
30045
n21naa
121404
AMndp3
AB3INTT
aua777
A35%04
dul1dva
véan7a nuTs
WIN44 4
PABAE2
naan7

2201414
44140
142624
NaniB7
na24u4
ARAPAR INTEMY
144 Cnigns

TORST

MI0S PTR,

SKPBN PTR,

3B 9,8,8«KP

ADC 2,0

8TA Q2,HSREAD
8STA 3, INTEM

Lua {,CALIBR
MOV 1,1, 8NR

JER #uH(

MOV 1,1,8ZR

JMP OUY

JER #XCRLF

J8R eXMESS
CANNNT

LUA 2,45

Lpa m,2,2

MOV 2,2, 8ZR

JIMP 43

HALT

JMP =1

LDA 3,4,2

JMP A, 3

3T A 1,CALIBR
LDA 2,cD0102
JSR ecIDIV
§TA 1,CALL®

IDA B,CL000
STA 2,RZCTR
3URZR 72,2
8TA #,HSPUN
JMP @INTEM
A

184,

FINITIALIZE FOR WIGH
JOR LOW SPEED READER
1PUNCH,

1102 M8 RPT COUNT
18KP IF ALREADY DONE

JCANNOT IDENTIFY CPU



A BB14

A1
a2
U3
A4
a8
A6
A7
@8
a8
io
i1
12
13
14
i5
i6
17
18
i9
29
21
22
23
24
25
26
27
28
29
3y
31
32
33
34
35
386
37

ApE24
uneE2s
PyE2e
are27?
peede
@A631
PR832
20833
#2634
Pp635
ANB36
Ans37
AR649
naB4d
ARBAZ2
AABAT
12X

nAAE4S
PAndn
pps4a7
P65y
np651
pr65e
LA653
naB54
288655
HABSE

ARGS7
20062
ure6]
wa662
na6863
AN664
na683

«MATIN

24157
124524
pra42s
¥85113
A63813
126240
n4a4157
1252258
PBA405
RB3513
2pa777
271113
AR1473
NB354
BRARAFT7
w7111t
ARL4pa

A20156
171908
DAV
w63512
AAA777
w8512
uapand
263510
2An777
A6ns512

h24141
101404
344140
U14140
aR1420
A63277
AR1400

PUT:

PUTL®

GET:

GET1?

GET2:

LDA 1,HSPUN
NEGZL 1,1,81R
JMP %5

DDAS L,PTP,
SKPBZ PTP,
ADC 4,1

STA 1,HSPUN
MOVZR 1,1,8NR
JMP PUTY
SkPBZ PTP,
JMP =

DOAS 2,PTP,
JuP 2,3

8«PRZ7 TTO

JMP =

DOAS 2,770
Jrp 2,3

LDA M,HSREAD
MOV 2,3, 8NR
JMP GETH
SKPRZ PTR,
IMP L=

PIAS 2,PTR,
JMP GET2
SKPRZ TTI
JMP e

NDIAS @,TTI

Lba 1,C10en
MOV 7,0,8ZR
§Ta {,RZCTR
D87 RICTR
JMP 7,3
HALT

JmeE 2,3

JPUNCH A CHARACTOR

I1SEE IF PUNCH IN SYSTEM,
JON W8 PUNCKW IF ITS IN
JTHE SYSTEM

IGET A CHARACTOR
JFROM WS READER IF ITS
1IN THE SYSTEM

JTEST THAT ALL CHARACTORS
JARE NOT ®

JT0 MUCH LEADER?



A Q@15

a1
a2
73
a4
25
16
a7
%28
29
i@
11
12
13
14
15
16
17
18
i9
20
21
22
23
24
25
28
27
28
29
‘2
41
32
$3
34
35
36
37
%8
39
40
41
42
43
44
43
46
47
48
49
350
51
32
53
4
3
365
37

ve68s
pnss7
HWae7n
w67l
pR672
vae73
nae74

pAB75
nas7s
Bwae77
PATRG
20734
w722

WR7A3
AR7A4
yB7 U5
WRA7RE
ARTAT
AATLY

nazil
20712
uP713
waz14
wa715
PR716

pa717
AR7E2N
20721
pa72z
AR723
r»g724
waz72s
nu7286
paze27
PA73u
SA731
nA732
waz733
PR734
Pez3s
AR7 36
wn737
20740
PR7 41
PRA7 42
PA743
an744
ZAT 45
ABT A8
“av 47
AO780
207581
AATE2

JMATIN
2796123
A2ui8a
A43482
1824u2
AME1314
P14457
AV77H

Niydss
{41040
A34453
PALAPT
wAB1 31
ARNT T3

na2e1d2
113442
honde4
1320
w3i1ana
nAL40n

AREL23
AARL33
(AI0NS
NAAT TS
15282n
ABP434

A1m433
{1ALnen
ARp43
WA47 81
46133
14850085
106415
AANT T4
MrH134
A00W7E7
AAA7 a2
gany77
waugr7
auapn337
AARAEY
WARIET
AAAJT7 3
BANI7 S
#RA37 8
BAA3TE
ANAI78
AMPI73
ZAB3B67
#AN3ZE7
ANAB37
pAn27?7
AaR177
WAZRWA

PFLT?

PFLT1

FLNT

RFLT?

RFLTL:

CTagZ:
TABZ 8

FLYCT

J8R
LDa
8§74
8usB
JSR
D8z

JMp

1827
MOV
LDA
JER
J§R
IMP

LOA
AMD
LDA
ADRD
LDA
JMP

J8R
JSR
MOV
JMP

#ITINT
A, %377
@,FLTCY
2,2
eIPUT
FLTCY

e =3

FLYCT
2,0
2,FLTCT
FLOT
gIRPUT
PFLT!

?,K17
“,2
“,CTABY
2,2
2:2,2
2,3

#ITINT
BIGET
B0, SNR
Y-

SuRZL 2,2

574

132
MOV
LDA
J8R
JSR
MOV

SUB® 2,1,8NR

JMP
J8R
Jmp
el
177
277
337
357
367
373
375
378
376
375
373
367
357
337
277

177
"

2,FLTCT

FLTCT
A0
2,FLTCT
FLOT
eIGEY
2,1

RFLTH
#IRDER
RFLTH

FPUNCH & FLOATING
JZERO PATTERN,

JPUNCH LEADER,

IFLOATING COUNTER

FRUNCH

FTRANSLATE COUNT TO
JFLOATING NUMBER,

JTREAD THE FLOATING
JZERD PATTERN,
JTAPE MUST START IN
TLEADER,

FGET FLOATING NUMBER,
IGEY CHARACTER,

JCHECK IF 0,X,

FERROR



A D18

B1
Bz
n3J
a4
a2s
28
a7
28
s
i9
i1
ie
13
14
i8
is8
17
i8
i9
29
21
22
23
24
25
26
27
28
29
39
31
32
33
34
35
36
37
38

2753
PA754
207583
an7 58
eR757

wa76n
BB3761%
weree
paze3d

pR784
@R785
PR7EE
an7e7
pR77e
BA774
par72
uwe773
PR774
an7?75
aA776
298777
21080
21001
Aiuaze
7198923
wigmé
B12@S
?1206
L1067
il
21811
widie

21413
agn14

«MAIN

wa4627
an8e74
#635413
AREB7 8
2060758

206274
283713
aRENT7 8
ABERTS

7221786
v42178
AA6R7 4
wep113d
2AERED
463513
0628113
220417
h24175
131200
113522
ia7aen
146400
A44401
dac Ll dd
p63413
2060786
RABA7S
022178
121224
2807565
ana402
64213

172442
761213

ABD

AQ@2:s

A4

CNIOC?
AL7

JER INITY
JSR @SETUP
SKPBZ PTP,
EWALT

J8R #L00P

J8R @SETUP
SKPDZ PTP,
EWALT

JSR eLOOP

LDA B,X42
STA 2,XURDEV
JSR #8ETUP
NIDS PTP,
JER eTIME
SKPBZ PTP,
NIDS PTP,
LDA #,ENIOC
LDA {,X0ORDEY
MOV 1,2
ANDZL 9,2
ADD 2,1

SUB 2,1

8STA 1,,.*1

a

SKPBN PTP,
ERALT

JSR eLO0P
LDA @,XORDEV

MOVZR 7,2,8ZR

JMP Addmi
IMP L +2
NIDC PTP,

SUB 7,8
DDA 2,PTP,

ITHE PUNCH BUSY FLAG
1SHOULD BE ZERO, CHECK
PSELB LINE(AB2),

ITHE PUNCH DONE FLAG
JSHOULD BE ZERD, CHECK
JSELD LINE (A80),

PCHECK DEVICE SELECTION
18HOULD NOT AFFECT PTP,

INIDC PTYP,



a Bpy7

ai
a2
23
14
235
46
A7
48
79
i
i1
i2
13
14
18
16
17
18
19
24
21
22
23
24
25
2¢
27
28
29
3o
31
32
33
34
38
36
37
38
39
40
41
42
43
44
45
46
47
48
49
52
51

10135
aL2y6
elel7
21822
a1024
piaze

A1a23
vig24
21225
21026
aiegz

11832
CB L ICH
yind2
21633
PRI

11138
“U1A36
24037
1440
aindy
Ainde

21043
21v44
21nas
nivde
A1047
@198
7niah51

21052
aLesd
A1954
#1855
widB¢e
4057
21262

pine6}
Bia62
210863
pinBd
41065
a1e66
21867
©1370

«MAIN

ABBAT 4
{nz2520
Q65477
1A7414
QABB7 6
aP6078

GAERT &
85477
128ma4d
AABRT &
ANERTE

nwaBR7 4
wBpA L3
n83513
ARGRT &
AREAT7 N

FARAT 4
28ALLY
83413
AABR7 8
APENT7 I
ANBAT S

HABAT 4
PEP113
26A01 3
63413
UABAT7 6
ARG 3
AR6AT75

APRBAT 4
AB1113
Akugen
AB3413
BVABATE
nAep7 e
PNENRT S8

ANBAT7 4
#8M113
n678213
AB3513
naKA7 8
ABuLL3
AARAT R
ARARATE

ALBg

AZ203

AZ1i:

A24:

4263

Aza:

A3D:

JER #SETUP
SUBZL @,8
INTA ¢

AND® #,1,82Z8
EHALT

J8R eL0QP

JSR BRFETUP
INTA |

MOV 1,1,8ZR
EMALT

JSR 2 Q0P

JER @S8FEYUP
NIN RPTR,
SKPBZ PTP,
EHALT

JSR #_00P

J8R SSETUP
MIOS PTP,

SKPEN PTP,
EHALT

J8R ®WaIT

J8R 8, Q0P

JER @SETUP
NIOS PTP.
NIO BTP,
SKPBN PTPR,
EWaALT

JSR #WALT
J8R e_0QP

J8R S3ETUP
NI1DS PTR,
NIOC ¥
SKPRN
EmALT
JER B8WAIT
JSR @L00P

PTP,

J8R @BBETUP
NIOS PTP,

NIOD PYP,

SKPBZ PTP,
EHALT

NIDS PTP,

JSR @walf

J8R #,00%

JWITH THE DONE FLAG
JZERD, CHECK THAT

JINTA DOES NOT READ
FBACK BIT i85, CHECK
J(B66) AT INT ACK
JTIME, E71 4=5«6,E57=4(3

IWITH THE DOWE FLAG
JZERD, CHECK THATY
JINTA DOES NOT READ
FBACK ANY BITS,

74 TEST YO INSURE THATY
JPPUN SELECY WITHOUT &
ISTART PULSE DOES NOT
J8ET BUSY,

FSEND A STarT PULSE
JAND SEE IF BUSY BETS,
JCHECK THE NOT

JRUN START LEVEL 710
JTHE SET SIDE OF BugY,
JALSD SELB(ABZ) LEVEL,

JSTARY THE PUNCH
PTHEN DO & NO
FORPERATION, TF BU&RY
§I8 ZERD.PERHARPS TwE
JCLEAR LINE I3 OPEN,
JCHECK ED9 B-u=i@

$START THE PLUNCH
JTHEN PRODUCE & CLEAR
SPULSE 70 & DEVICE
I0THER THAN PTP, CHECLK
JAND GATE OF (LLEAR,
JPUN SELECT:,

PSET THE BUSY FLAG
JTHEN TRY 70 CLEAR IT,
JCHECK EX8 3=4

JEBS 4=6,500 B=9=«10
1THE CLEA®R BI0E OF 7
1BUSY FLOP,

AND
mE



a4 BYiB

a1
az
23
a4
as
a6
az
28
as
ie
i1
12
13
14
15
186
i7
18
19
20
21
22
23
24
25
26
27
28
29
kY]
31
32
33
34
35
36
37
38
39
42
41
42
43
44
48
46
47
48
49
Se
31
32
33
54
35
36
57

vie7y
nieze
21273
21074
21875
21476
nie77
Bwiiee

21101
niima
71103
viin4
21128
21126
21127

21114
witgl
71112
#1143
21114
#1115
21116
71117

aii2o
21124
niize
n1423
©1124
81125
L1126

e1127
21130
71131
21132
n1133
21134
w1138
21136

21137
21149
w1141
v11i42
#1143
ni1144

n1145
#1146
n1147
211592
81181
e1152

2MAIN

28607 4
n60113
p62677
pE3ISLI
ARERTE
ngaL13
nAGAT I
NBEBT7 S

BABdY7 4
760113
ARB2T7 3
nE2877
783713
ANBRAT 6
ARBR7S

ANENT 4
261113
AABA7 3
nw6A113
#3713
NAER7 8
GOBRA7 3
ABERTS

AnEa7 4
nEBL1LI
DABRAT73
NEA21L3
n63713
NABATE
nWaABHU7S

nasa74
460113
106273
153613
263513
1a1e11
ANBB7 6
4e6078

An6EN7 4
268113
BAREAT7 I
263513
AQ6076
AR6RTS

WASA7 4
2621143
yesa73
PE3I6L3
PAP6078
An6@75

A3218

A34Al

A36:

A38:

A421

K421

Ad443

JSR @SETUP
NIDS PTP,
I0ORST
SKRPBZ PTP,
EHALY

NIOS PTP,
JER #wWAlIT
JSR e_00P

JS8R BSETUP
NIOS PTPR,
J8R ewWaAlT
IORST
8KPDZ PTP,
EWALT

JER &L0CP

JSR #SETUP
NIDS PTP,

JER ewAlT

NIDS PTP,

8KPDZ PTP,
EHALT

JSR ewWalT

JSR eL00P

J8R MSETUP
NIDS PTP,

JSR @WAIT

NICC PTP,

SKPDZ PTP,
EHALT

JSR #LD0OP

JSR ®SETUP
NINS PTP,
JSR OWAIT
SKPDN PTP,
SKPBZ PTP,

MOVE 2,4, 8KP

EHALT
JSR &L Q0P

JsR @S8ETUP
NIOS PTP,

JER EwWAIT

SKPMZ PTP,
EHALT

JSR e#L00P

J8R #SETUP
NIOS PTP,

JSR @WAIT

SKPON PTP,
FHALT

JSR 8LNOP

PSET THE BUSY FLOP
JPTHEN TRY T0 CLEAR IT
fVIA I/0 RESET, CHECK
JESS B5=6,E58 8-9,
JTHE I/0 RESEY PATH
§TO CLEAR PUN BUSY,

fA CHECK TO INSURE
11/0 RESET WILL CLEAR
FTHE DONE FLAG,
JICHECK E38 5=86,

JES@ 5=6,T0 THE
JCLEAR SIDE OF THE
JDONE FLAG,

JCHECK THAT A START
JPULSE wWILL CLEAR
§THE DONE FLAG,
JCHECK EBQ 1=2=8,
170 THE CLEAR SIDE
!10F DONE,

1A TEST YO INSURE
ITHAT THE DONE FLOP
}IS RESET By A
JCLEAR PULSE,

JCHECK OR GATE ES6Q
IPINS 4=6 TO THE
JCLEAR SIDE OF DONE,

JTHE PUN COMPLEAT
JLEVEL FAILED 7O
18ET DONE OR CLEAR
18uUSsY,

ICHECK 4,5 MS DELAY
PAND ITS INPUTS

JTHE PUN COMPLETE
JLEVEL FAILED YO
JCLEAR BUSY, CHECK
$THE CLOCK INPUT
1TO BUSY, THE FLOP
IMAY WAVE FAILED,

ITRY TO SET DONE VIA
JPUN COMPLEAT, CHECK
JPUN DONE FLOP,CLOCK
IDATA AND CLEAR INPUTS,
FALSO CHECK SELD(ABG),
JTHE AND OF SELECT,DONE,



a BELS

21
a2
a3
14
5
a6
a7
a8
39
12
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
40
44
42
43
44
45
46
a7
48
49
5¢
31

21453
#1154
21155
21156
vi157
21169
ni1614
a1162
21163
21164

#1165
e1i6e
21187
A1174
21171
ny172
aL17$
w1174
1175

21174
24177
my200
¢i2my
ny12n2
vi2nd

ni2n4d
Ai12a2d
wi206
nizez
21210
nietil
21212
21213

21214
wizais
Pig16
B1217
712290
21221
nizga2e
niged
nig24
01225
p1226
@1227
2123¢

MAIN

R80T 4 A48
1A26202
BapAnY
AERLL3
vwasa73
pEALT7
181292
83877
ARERAT S
ANEATH

NAERT74 K488
ABB1L3
AZRRT77
nR2877
wABA73
AB5477
125014
ARBATR
PEuT S

ARBAT 4 ASHS
be3i177
ia1eaa
ARIAT77
ARBAT A
BRen7Ss

AABRT 4 AB2:
260113
AREBATZ
n58177
w2477
RE3477
AABA76
WABy7 %

PABAT 4 AS4:
ABA277
1320847
62077
172420
”62277
neER2113
AABA73
280177
13124
263577
ARBAT 6
PAEAT S

J8R #SETUP
SUBZIR 2,9
8T4 9,1
NIDS PTP,
J8R SWALT
NIOS CPU
MOV 2,9
SKPBZ CPU
EMalLT

J8R #LNOP

J8R BRETUP
NIDS PTP,
LDA @,C4
MEKQO 2

J8R ®wWAIT
INTA &

MOve 1,1,82R

EHMALT
J8R @8 00F

JSR SSETUP
NIOS CPU
MOV 2,0
SKPBN CPRU
EHALT

JER eLOUP

J8R #BETUP
NINS PTP,
JSR #walY
NICS CPU
0IC @,CPU
SKPEN CPU
FHALT

JSR #_00F

J8R e#3ETUP
NIOC CPU
ADC 3,9
MSKO @
SUR @,8
MSKD 2
NIDS PTP,
JER ewalT
NICS CPU
MOV 8,7
SKPBZ CPU
EMALTY

JER eLQ0F

JCHECK THE 8ET 7O
JPUN INT REQ FLOP,
JWITH DONE (1) AND
JPUN INT DISABLE

THOPEFULLY (D). SET
JINTERRUPT ENABLE IN CPU

P1IF ITS CLEARED INTERRUPY

JOCCURED, CHECK INTR
j(B28) ETC,ETC,

IWILL PUN INT DISABLE
JPREVENT PUN INT REQ
JFROM SETTING? NO,
JICHECK AND OF (DONE(1),
PPUN INY DISABLEC(2)) TO
IDATA TERMINAL OF PUN
PINT REG, ALSO PUN

PINT DISABLE FLOP,AND
PIT8S INPUTS,

PA UNKOWN INTERRUPY
JOCCURED, CHECK 0OC GATE
FT0 INTR (B28),

TA CHECK TD INSURE
JTHAT 1/0 RESEY
IWILL CLEAR PUN

JRESET PULSE

PA MASK OUT INSTRUCTION
IWITHOUT A BIT 13

PSHOULD NOT SEY
JPUN INT DISABLE
PFLOP, CHECK "D®
FTINPUT TO FLOP,



A Buga

21
a2
A3
A4
as
a6
a7
28
as
i
11
12
i3
14
13
16
17
i8
19
290
21
22
23
24
25
26
27
28
29
ap
31
32
33
34
35
36
37
38
3¢
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
58
36

wigdl
y123z
#1233
#1234
21235
21238
74237
B1242
21241
niz24z
#1243

p1244
p1245
21246
21247
#1252
21251
wl123s2

71283
21254
21255
21236
1237
p126¢
n1261
21262

21263
#1264
24265
01266
21267
21274
81271
21272
21273

21274
ai275%
n1276
#1277
?1302
21321
21302
ni303

21304
21305
21326
01307
P1310
21311
zi13ti2

SMAIN

AREn7 4 A58
220077
we2277
262677
260113
UneA73
260177
ifig02
#63577
A0627 8
2an6@7s

anBu7 4
wBR113
226073
265477
1250215
ARGAT S8
waBn7%

4583

ARBRAT 4
282113
2Ape073
1p252a
265477
127415
ANEA7E
V06275

A6D:

pABo7 4
¥w62113
AR6A7 3
1a2529
1211292
265477
167415
nA6RT7 6
HwA6A7 S

AB2¢

BA6AT7 4
260113
IBERAT 3
A2R120
265477
1n6444
AR6Q7 8
AaAsA7S

A643

waeR74 A66:
260113
460213
an612y
#8373
AABA7 6
AREATE

J3R SSETUP
LCA 2,C4
MSKO @
IORST
NIOS PTP,
JSR SWAIT
NIOS CPU
MOV 3,9
8KPBZ CPU
EHALT

JSR &L0QP

JSR eSETUP
NIOS PTP,
JSR eWATT
INTA &

MUVH 1,1,8NR
EHALTY

JSR sLnOP

JSR @SETUP
NIDS PTP,
JER OWAIT
SUBZL 2,9
INTA

ANDH® ¥,1,8NR
EMALT

JSR #L00P

J8R B#SETUP
NIOS PTP,
JER eWAIT
SUBZL @,2
MOVZIL 2,0
INTA |

AND#® @,1,8NR
EHALT

J8R & 00P

JER @SETUP
NIOS PTP,
JER eWA]Y
LDA 2,XX13
INTA

Sud# @,1,8ZR
FHALT

JER e 00P

J8R @SETUP
NICS PTP,

NIJC PTP,

JSR ewien

3kPDZ PTP,
EHALY

JSR eL0QP

JCHECK TO INSURE
JTHAT I/0 RESETY
IWILL CLEAR THE
TPUN INT DISABLE
IFLOP,

JENABLE INTERRUPTS

JWITH PUN INT REG(1)

J8EE IF INTA READS

JBACK ANY BITS,

JCHECK AND OF

1 CINT ACK,PUN INT REQ(!1))
JAND THE FOLLOWING
PINVERTER, ETC,ETC,

JCHECK THE DATA 15
JLINE ON INTA,
JCHECK GATE E7Y 4=385«6

JCHECK THWE DATA {4
PLINE ON INTA,
JCHECK GATE E71 {=2=3,

JCHECK FOR INTA
1CODE 13 (FOR PTP)

ITHE PUN DONE FLAG
JWAS SET VIA PUN
JCOMPLEAT EVEN
twITH BUSY ZERO,



A 2229

a4
a2
a3
24
as
a6
az
n8
as
i8
i1
iz
13
14
15
16
17
{8
19
22
21
22
23
24
25
26
27
28
29
30
31
3z
33
34
35
36
37
38
39
42

41

42

1313
21314
#1313
#1316
wid17
21329
g13zi1
@132z
#1323
21324
21323
21328
21327

#1333
721331
p1332
71333
21334
71335
#1336
21337
n134n
71341
n1342
71343

71344
21345
wi346
n1347
a1352
"13581
21352
mi383
21354

21355
#1358
21357

21382
21361
21362

#1363
21364
21365

sMAIN

0607 4
264113
226973
2602113
dA6A68
263513
Aeearn
a30ia2
4260862
223130
186433
BABATE
AABATS

AuBLG3
nENL13
nABB7 3%
260113
AABAESH
n63513
w2437 6
Alala2
ARERE2
J244129
198433
BREN7 A

AR6152
261583
A%1363
Ww3DZ45
nesaae
125268
WR2482
BAL413
ARATHY

ALTBw7
BA2117
ARB278

Bd4174n7
wag2idi
204878

3493529
n51923
ARAYY P

ABB3

A721

GOUDEGS

BADEG?

PASSE?

JER #SETUP JCHECK THAT 6
NIOS PTP, JCHARACTORS ARE
JER ewalT TRPUNCHED IN 1208MS
NICS PTPR, J10F TIME,

JSR €TIME

8KPBZ PTP,

LDA 1,CALIBR
LDA 2,TIMEX
JER eCIDIV
LDA a,C6
SURZw @,1,3NC
EMALT

J8R &L nNOP

JER anAlTSH JWAIT 5 SECONDS

NIOS PYP, IFOR THE PUNCH TO

JSR ewaAlT §3TOP,

NIDS PTP,

J8R #TIME JCHECK FOR 6 CHARACTORS
SKPBZ PTP, FIN 188 M3 OF TIME,

LDA 1,CALIRR

LDA 2,TIMEX

JER &CIDIV JCHECK UP TOU SPEED DELAY
LDA B,C8

BURZ® 9,1,8NC

EMALT

JER @xCRLF

J8R @yMESS

PABSE JPASS MS8G
1.LDA 2,45

LDa §1,2,2

MOV §,1,8NR

JMP 8,2

JMP RAY

A20

«TXT [GOGDe|

«TXT | 34Ds|

«TXTE [PASS]|



& Bp22

a1
22
as
a4
25
né
a7
28
29
i¢
11
12
13
14
156
186
17
18
i9
20
21
22
23
24
2%
26
27
28
29
32
31
32
33
34
3%
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
82
33
854
55
56
37

01366
21387
21372
21371
w1372

41373
21374
#1375
w1376

AL377
Di1498
A1461%
ai14a2
21403

21404
ni14p3d
B1406
w1407
Ai1d4ia

21611
A1412
721413
pi414
B1a1s
“ni416
#1447
W1422
p1421%

01422
n1423
wiazé
#1425
21426
21427
21430

21431
K1432
01433
#1434
21435
214356
21437

pLa4p
p1441
@1442
21443
@1444
21445
81446

sMATIN

226123
An627 4
p63512
ApERT B
AABRA7E

nNOER7 4
w83712
WABAT7SE
ARBA7SE

WRB27 4
pERLAD
BE3512
ARER7 8
Ad0A7E

NABAT 4
NBARL Y
6352
ANERT A
ARBAT S

ARBAT 4
220522
nega77
192620
264177
nNaRARY
763477
ARGA7 6
nA6R7s

A0BAT 4
in2s2a
262177
A42021
N63477
neea7s
406775

ANBR7 4
783112
YABRES
063512
1aiae2
2ANERTE
AR6A7 S

ARBAT 4
262112
ned412
ANBATH
22620658
383512
AABA7 S

R&Bs

RA21

R341

R36:

ROB:

Ria:

R1ts

R12¢

JSR #IIINT
J8R @SETUP
SKPBZ PTR,
ERALT

JSR e_0D0OP

JSR @SETUP
8KPDZ PTR,
EHALT

JSR #_00P

J8R @SETUP
NIOS @
SKPBZ PTR,
EHALT

JER eL00P

JSR #SETUP
NIO PTR,
SKPBZ PTR,
EHALT

JSR €L 00P

J8R @8SETUP
LDA 0,C20
MSKO 9
8UBZR 2,9
NIOS CPU
8§74 3,1
SKPBN CPU
EHALT

JSR eL00P

JSR @SETUP
SUBZR 2,9
NIDS CPU
874 4,1
SKPBN CPU
EHALT

JSR #LOOP

J8R ESETUP
NIDS PTR,
JSR #TIME
SKPBZ PTR,
MOV 2,0,82C
EMALT

JSR eLO00P

J8R @SETUP
NINS PTR,

SKPBN PTR,
EHALT

JSR BTIME

SKPBZ PTR,
J8R 8L00P

JPAPER TAPE READER
FBUSY FLAG SHOULD BE @,
JCHECK SELB LINE(AB2),
JETC,ETC,

JPTR DONE FLAG
}8HOULD BE @,

JCHECK SELD LINE(A8@)
FTETC.

74 START PULSE 70 A
IDEVICE NOYT THE PTR
1SET PTR BuUSY] CHECK
JAND GATE OF (8START,
JRD SELECT),

JSELECTING THE PTR
FWITHOUT A START
PPULSE SET THE BUSY
JFLOP, CHECK AND OF
J(START, RD SELECT),

FTURN ON THE

FINTERRUPT SYSTEM,
JCHECK FOR NO INTERRUPT,
18UTI

PINTERRUPT OCCURED,
JCHECK INTR LINE(B29).,
PAND RD INT RQ FLOP,

JTURN ON THE INTERRUPT,
ICHECK FOR NO INTERRUPT
JINTERRUPT OCCURED,
JCHECK EB2~9% THE

JDONE (i) INPUT TO AND
10F (RD INT DISABLE(@),
IRD DONE(1)),

1BUSY FAILED 7O

JCLEAR, PAPER IN READER?
FIS8 LEVER DOWNT

FSWITCHW IN RUN POSITION?
JCHECK SELB(AB2) AND

JRD STROBE INPUT TO BUSY,

JTRY TO SET THE

JBUSY FLOP VIA

ISTART ,CHECK AND GATE
JOF (START,RD SELECT)
JAND RD BUSY,



A 3023

a4
a2
23
a4
25
a6
a7
28
39
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
39
31
32
33
34
15
38
37
38
39
40
41
42
43
44
45
46
47
48
49
sp
51
52
53
54
55
86
37
53

71447
B1450
214514
0ia32
hi453
21454

%1485
314586
21457
B1460
21463
1462

#1483
21464
11468
P1466
Q1487
R1474
#1471
w1472

21473
21474
A14758
n{476
21477
21802
21501
Ai5p2

31503
21504
31535
21508
21597
721519
Bi511
71512
21513
21514
21515
21516
21547
pi1%522
zi%21
21522
21523
21524
n1525
21328
721827
1530
A1831
a18%2
81533
B1%834

MATN

PABn74 RL4:t
262112
082677
363512
GABBT7 8
AAGRT S

ARBR7 4 RSB
ABEALL12
ARBZL2
uB3512
AUBR7E
FA8275

AABR74 RiA:
wEei112
a62200
pE3412
CRAERTE
APERER
#wB3812
BABRTE

BAA6NT7 4 R203
260412
RévBi2
wB3412
ZABRTA
206068
wE3B12
JRBATE

2176
Bani178
ANERT7 4
pEpile
PABNES
263542
wéniiz
222421
224478
13i2ea
113822
1m7280
146420
RE4404
YARRHG
#83412
RELT YA
PABNAES
w6351¢2
nAEBRTS
22u17E
181224
ABATE3R
AEAED3
#4Ev212 CCNIDS
2RQA23 N2A3

J8R S#SETUP
NIOS PTR,
IORSY
$KPBZ PTR,
ENALT

J8R eL00P

JER ASETUP
NIDS PTR,

NINC PTR,

SkPBZ PTR,
EHALT

JSR eLnoF

JER ESETUP
NIDS PTR,
NIQC @
SKPunN PTR,
EMALT

JER eTIME
3kPBZ7 PTR,
JSR e n0OP

JSR @SETUP
NICS PTR,
NIN PTR,
SKPBN PTR,
EWHALT

JS8R @TIME
8KPBEZ PTR,
JER #_.00P

LDA 7 ,K48
STA @,XNRDEV
J8R @SETUP
NIOS PTR,
JSR eTIME
SKPBZ PIR,
NIOS PTR,
LDA 2,CCNID
LDA 1,X0ORDEVY
MOV 1'2
ANDZL 2,2
40D @,1

8UB 2,14

STa {,.+1

]

SKBEBN PTR,
EHALTY

J8R eTIME
SKPHI 3TE,
JBR #L00P
LOA Z,%ORDE S

MOVIR #,0,8iR8

JMP RZ22=1
JMP 43
MICE PTR,
20

PRET READER BUSY FLAG
TTHEN TRY TO CLEAR VIA
71/0 RESET, CHECK BUSY
JFLOP THE CLEAR INPUT,
JE46=13,ETC,

JSET READER BUSY FLAG,
JTHEN TRY TO RESET via
PRD SELECT AND 4
JCLEAR PULSE,

ISET READER BUSY FLOP,
FTHEN CHECK THAT A

JCLEAR PULSE 70 A DEVICE
JOTHER THAN THE READER
JWILL NOT CLEAR READER

PBUSY,

FTSET READER BUSY FLOP,
PTHEN CHECK THAY

JRD SELECT WITHOUT A
JCLEAR PULSE WILL NOY
FCLEAR READER BUSY,

JCHECK DEVICE SELECTION



» AR24

24
ae
23
A4
a5
as
a7
28
a9
12
i1
12
13
14
15
16
17
18
i9
2¢
21
22
23
24
2%
26
27

21535
#1536
81337
21840
pi54y
21542
21543
21544

w1545
21546
P1547
215589
215581
n1582
21553
01554

21558
#1556
1557
21560
21561
21562
71563
21564

+MAIN

A36074 RIB:

26n112
206265
263512
p62677
263712
an6a76
236475

4ANe27 4
ABA112
ANEBES
263512
@618212
263712
BABAT S
AA6AT7 S

nA6AT 4
#680112
ANsALS
v63512
»62112
n83712
AB6A76
206075

R38:

Rap:

JSR @SETUP
NIDS PTR,
JSR STIME
SKPBZ PTR,
TO0RST
8KPDZ PTR,
EWALT

JSR #L0CP

JSR #SETUP
NIOS PTR,

JER #TIME

SKPBZ PTR,
NIOC PTR,

SKPDZ PTR,
EHALT

JSR €,00P

JSR @SETUP
NIDS PTR,

JSR 6TIME

SKPBZ PTR,
NIDS PTR,

SKPDZ PTR,
EHALT

JSR e_L0QP

11/0 RESET FAILED
170 CLEAR THE
JRD DONE FLAG,

JA CLEAR PULSE
JTO THE PAPER TAPE
JREADER FAILED TO
TCLEAR RD DONE,

JA START PULSE
1TD THE PAPER TAPE
JREADER FAILED TO
ICLEAR RD DONE,



21585
21866
21567
pi87¢
21871
#1372
21873

01574
21875
21576
21877
vigéee
pigay
gi602
a16@3
31604
p160s
pL1605
aien7y

eL6ie
21611
21612
218613
21614
vi6id
216186
21617
71620
21621
ei1622
21623
A1624

a162s
21828
aL627
21632
BLE3L
giesze
giess
g1634
21635
21636
gic37

21640
pi64y
ai{C42
g1C643
ZRE-T T
61645
vi646
gi647
g1ese
2i€81

226874 R421
260112
296063
283512
A63612
2n6R76
206075

PR6274 R441
1ng62a
062977
nB28677
082177
négpal
géaiie
496065
283512
8633577
276078
AASAT B

NA6R74 RABS
192002
262e77
192629
ne2e77
0628177
B4RMQ Y
2689112
AN6BES
ne3512
483577
2A6A76
eA62753

NABB74 RaBs
gau7ns
082077
©82677
2624177
egeiiz
enca68
463512
REIBI7
BRBRTE
pREE7E

226074 R50:
a20673
262877
wea177
geaiie
ARE068
a63581¢2
B83477
ARERvE
Apén7 s

JBR @BETUP
NID8 PTR,

JER STIME

8KPBZ PTR,
8KPON PTR,
EHALT

J8R eLooP

JER BSETUP
SUBZR 2,8
MEKD o
IOREY

NIDS CBU
8T4 2,1
NIOS PTR,
J8R @TIME
8KPHZ PTR,
4KPB7 CPU
EHALY

J8R @LnNOP

J8R @SETUP
ADC 2,80
MSKOD @
8UBIR 7,0
MEKO @
NIOS CPU
874 2,1
NICS PTR,
JER BTIME
SKFEZ PTR,
3KPGZ CPU
EHALT

J8R @L00P

JBR EBRETUPR
L& g,C28
MSKD 2
IORET

NIOS CPu
NIOS PTR,
JBR eTIME
8KPBZ PTR,
SKPBZ CPU
EHALT

JER e 0C0F

JSR ESETUP
LDA @,C28
MSKO @
NIOS TP
NIDS PTa,
JSR BTTIMI
8xpP3z PTH,
$APBN CPU
EHALT

JSR 8LOUF

JTHE RD DONE FLOP
JFAILED 7O SET,
JCHECK THE CLOCK,
JDATA,AND RESEY
FINPUTS, ALSC CHECK
JTHE SELD LINE(ABE),

JSETTING 7TWE READER
JOONE FLAG $-CULD
JCAUSE A INTERRUPT,
FTCHECK THE InTR WIWNE
F1{B28),RD In7 REG FulF,
JAND IT8 INPUT GATES,

JTHE MS8KOD

FINSTRUCTION KITH

JBIT 11 A4 ZERD SHOULD
INCT PREVENT INTERRuUBTE,
JCHECK THE DATA 1}
FINPUT 70 THE

JRD INT DIBABLE FLUP,

JTHE RD INY DISABLE
JFLCP 18 SET VIA

JMSKC, I/0 BCSEY

JSHOULD THEN CLEAR 1T,
TTHE NONE FLAG FATLED,
170 INTERCURT,SUGGESTING
11/0 RESET DID NOT CLEAR

IRD IWY DIZas. L,




s B0R26

A1
#e
23
Aé
as
aé
a7
B8
Ae
ig
i1
iz
13
18
i85
16
17
18
18
20
21
22
23
24
25
26
27
28
29
in
31
3z
33
34
35
38
37
38
i
AR
41
42
43
44
45
46
A7
4R
4%

p1652
216353
71654
21655
?i1636
21657
21664
Y1
vwiBK2

ERE-1- 1N
niBE4
2i665
pi6686
DiIB&7
a1874
ni671
L1672
21673
n1674

w1678
w1670
nie77
wi704
nL7m41
vi’e2

pwi703
21794
n1725
ni7es
nizaez
Bi71v
21711
Bpivzie
w1713
21714

ni715
21716
w1717
a1729
ni721
ni722
21723
2172¢
#1725

JMAIN

2677 4
U266y
nA6v177
267112
JABDES
nE3512
AB83577
PN6R78
AABCT S

AAsH7 4
260277
A6ni12
#p6U65
n63512
werRiz7
w62477
Q63477
An6A7 6
pABR7 s

ARBU7 4
282677
61477
1aivnd
NABAT 6K
vRee7s

ARHR7 4
BeALLY
YRswbs
2635812
n61477
126520
125612n
187415
2REQT7 8
AOBNTE

AnBA7 4
n6uii12
np6n6Ss
263812
A24121
n61477
176424
noen7 8
ne8U75

rR521

R54:

R58:

R58:

REAS

JER BSETUP
LDba 9,C20
NINS CPUY
NIOS PTR,
JSR #TIME
SKPBZ PTR,
8KPBZ CPU
EWALY

JER e_00P

J&R E3SETUP
NIOC CPU
NIMNS PTR,
JER #TIME
SKPRZ PTR,
NINS CPU
nic a,cprPy
SKPBAN CPU
EFHALT

Jsr eL00P

J8R #SETUP
INRST
INTA @

MOV #,8,8ZR

ENHALT
J8R &LOO0OP

J8R @SETUP
NIOS PTR,
JSR STIME
SKPRZ2 PTR,
INTA B
SuUBZL 1,1
MOVIL 1,1

ANG# GJI'SNR

FHALT
JSR e NOP

J3R @SETUP
NIOS PTR,
JER @TTIME
SKPBZ PTR,

Lba {,CPTR,

INTA 2

8UB 8,1.,82R

EMALT
JSR &L00P

JANOTHER CHECK OF
JRD INT DISABLE
JTHE CLOCK INPUT,

JTEST I/0 RESET
PABILITY TO CLEAR
!RD INT REQ FLOP,

JAFTER A I/0 RESETY
] A INTA SHOULD READ
1BACK ALL ZEROS,

TINTA FAILED TO
JIREAD BACK A BIT 14
JWHEN THE DONE FLAG
IWAS SET,

JCHECK THE CODE
IREAD BACK ON
PINTA FROM THE
’QEAQER:



a DB27

a1
Az
A3
A4
25
né
a7
"8
AG
ie
i1
i2
13
14
i5
16
17
i8
18
20
21
22
23
24
25
28
27
28
29
30
31
32
33
34
as
36
37
38
39
40
41
42

71726
L7727
21732
71731
ni732
Bi733
pi734
ni738
#i738
wi737
w1749

pi741
Bi742
B1743
ni744
w1745
17448
Bwi747
#1753
#1734
wi782
nwi7s53
ni754
AL7 88
#1788

w1787
1764
21761
#1762
niz7ed
21764
ni78%
pi766
217867
nwizza
#1771
wiz772
21773

JMAIN

WEBAT 4 REZ1

152629
151228
ARBATE
uBuni12
63512
nAnT77
aRydL2
1g1pas
NABT 7
AABUT S

wAbn7 4
182622
181225
YAnd12
MBN112
ukisi2
ARATT 7
ABNELD
1A1vwug
AAR773
vE4400
126415
VABLI 8
2ApR7H

ARERT 4
1768620
nBp1i2
126420
{82040
“uE3IB12
waR777?
nea8sL2
113400
1AARGR
1A74mA0
175224
ARAT TS

RE4

RE2A

RES

H

J8R BSETUP
SUBZR 2,2
MOVIR 2,2,8NR
EHALT

NINS PTR,
SKPRZ PTR,
JMp !

DIsa &,PTR,
MOV #,2,85N8
JMP RE2+2
J8R #LO0P

JBR @SETUP
SUBZR 2,2
MOVZIR 2,2,8HR
JMP RB2A
NIGS PTR,
SKFBZ PYR,
JMP =1

DIa 2,PTR,
MOV #,3, 8NR
JMP =5

DIa 1,4

SUR® W, 1,8NR
EHALT

JSR @L00P

J8R BASETUP
SUBZIR 3,3
NIOS PTR,
ADC 1,1

aDC 2,2
SKPDN PTR,
JMP =]
NIAS 4,PTR,
AND @,2

foM 3,82

AND P, 1
MOVIR 3,3,82R
JMP REGE+T

JCHECK THAT SOME,
JANY, BITS ARE READ
IBACK IN A SET OF
115 CHARACTORS,

JREAD UNTILL A CHAR
INOT ZERO IS OBTAINED,
1IF DIA YO DEVICE 9
IREADS THE SAME CHAR
PTHERE I8 &4 RD SELECY
JPROBLEM IN THE READER,

JCHECK THAT THE DATA
JBUFFER MOLDSE BOTHM ZERDS
JAND ONES IN ALL BIT
FPORITIONS,

PLNDK FOR BITS STUCK (4

LOOK FOR BITS STuUCK(®2)



a1

az

@3 @1774 125242 MOVOR 1,1,82C

A4 21775 206Q7E8 EHALTY JCHL 8TUCK YO
"8 81776 1232m2 MOVR 1,1,82C

A6 @i777 9AGA7E EHALT jCH2 STUCK TO
@7 ge20me 125242 MOVR 1,1,82C

A8 220P] oMEA7E EWALT JCH3 STUCK Tn
B9 ©¥2yn2 125242 MOVR 1,1,82C

19 22783 2P6G78 EHALT JCH4 8TUCK TO
11 22004 $25202 MOVR {,1,82C

12 22025 926274 EHALT ICHS STUCK TO
13 42086 125202 MOVR 1,1,82C

14 2887 GA8R7A FHALT ICHE STUCK TO
18 2201im 1252042 MOVE 1,1,82C

16 v201] 200?276 EMalT 1CH7 STUCK YO
17 22012 125202 MOVR 1,1,87C

18 22113 2nERT7R ERALT JCHE STUCK TO
ie

20 @27214 151202 MOVR 2,2,87C

21 w2415 1ABATS EWHALT JCHLI STUCK TO
22 W2018 (512e2 MOVR 2,2,87C

23 Mm2017 9R8ATE ERALT JCH2 STUCK TO
24 2228 151242 MOVR 2,2,52C

25 w2021 KRENTE EHALT JCH3 8TUCK TO
26 v2022 151242 MOVR 2,2,81C

27 R2M23 ¢Uee78 EHALT fCH4 STUCK TO
28 w2024 151202 MOVR 2,2,82C

29 D20825 nAse7s FEMaALT JCHB STUCK TO
3p g2@26 151202 MOVR 2,2,81C

31 224827 vnbR76 EHALT JCHE BSTUCK TO
32 w2232 151262 MOVR 2,2,87C

33 2831 286078 EHALT JCH7 STUCK TO
34 22032 151242 MOVR 2,2,82C

35 p2033 206276 EHALT JCHB STUCK 1O
38 w2034 NRBRT75 JSR 8LNOP JITERATE TEST,

37



A @229

21
az2
a3
a4
as
as
a7
a8
a9
10
11
i2
13
14
18
i6
17
i8
19
20
21
22
23
24
25
26
27
28
29
30
34
32
33

#2835
22036
PRA37
22249
p2ed;
pevéz
72243
P2044
02245
a2046
aze47

22236
02087
22069
a2281
22062

Bened
Aen64d
B2R6s
24686
Bn2Rs7
@2977
222714
agarze
2873
02274
n2e7 s
NgAzs
nae77

«MAIN

AABA74 RE81
g6oi112
neugiz
AREEES
263612
121823
BO6R76
ppn4a4a7
iBip0d
pep77a
22vd14
AR2856
DasA0R
HApAueaa
ARAAYA
3ApRnn
ARABPD

EGGS

A36152 RES:
AAB153
na1363
ARAN4E
425240
125028
AN2405
1523
AM24uéd
A3BAP4
paidanm
ARL3SE
ARPTESY

L

JER B8BETUPR
NIDS PTR,
NIOC PTR,
JER #TIME
BKPDN PTR,
MOV 4,8,8NC
ERALT

LDA @,ESWIT
MOV #,2,82R
JHMP REB+1
Jep Q69
2LOC 2058

0w e

J8R &XCRLF
JER B XMESS
PASSE

LDa 2,48
LDA 1,2.,2
MOV 1,1,8NR
JMP 8 ,%5
NsZ 3,2
JMP & ,.+4
LDA 3,4,2
JMp 2,3
RAG

ApR

PTHE READER DONE
JFLAG WAS BET VIA
IRD STROBE(1) WHEN
FTTHE BUSBY FLAG WAS

JZERD, CHECK THE
IDATA INPUT TO
IRD DONE,

JRESTART PROGRAM AFTER

IFIXING THIS TROUBLE.

FAUTO SWITCH

JDEVICE CODE THIS® RUN
INDT USED

f# OF PASSES THIZ RUN
TRETURN ADDRESS

JPASS MSG



A AR3D

31
azg
A3
dé
25
a6
a7
a8
ag
ie
i1
i2
13
14
15
i6
i7
i8
19
20
21
22
23
24
25
26
27
28
28
3p
31
32
33
54
35
36
37
38
39
42
41
42
43
44
48
48
47
48
49
50
51
32
33
84

n21649

n2iel
¥2132
22103
a2104
n2105
agiesd
wa21@a7
a211v

n2111
n2i12
e2i1d
n2i14
n2115
n2116
22117
n2129
p2121

n2122
22123
w2124
n2125
peies
geia7z

7”138
72131
n213z2
n213d
02134
22135
22136
a2137
22149
walédl

neL4éz?
nei4d
n2144
72145
2146
72147
na2159
22151

ne152
wei1d3
n2154
22185

2MAIN
wnaeaa

854420
234407
254407
176422
2544086
A54406
w62477
aa24114

wAsL144
pa00C2
SRERE0
nApann
ANRBIaA
angugn
pARAAR
AAQRAN
WRanga

254773
A84773
44773
24a773
14764
200432

n34761
254761
A7 4477
nin7r6a
175122
175102
151025
206413
175123
AUMALS

na6506
H24751
208306
nanéL2
2963542
n63611
©wea777
NAB4R5

P2RAV 48
no4a744
A3a742
AR27 407

ENDIT?

ENTER?

ITR:
ITRCT
E3WIT?
ERRCT:
RETURNZ
SAvV21:
SAVLE
SAVD
LOOPRS

CYCLE?®

NOEX ¢

@

LA
LDA
374
SuB
874
874
DIC

[
B X
b )

WY DR D W E e

STA
ST4
STA
STA
D87
JIMP

LDA
STA

3,L00PR
I,ITR
3,1TRCT
3,3
3,ESWIT
3,ERRCT
B,CPU
8_00PR

3,RETURN
2,84AvV2
1,8AV]
P,8AVE
ITRCY
CYCTS

3,ITR
3, ITRCY

READS 3

LDA

2,ESWIT

mMovzL 3,3
MOVL 3,3

MOV
JMP

2:2,5NR
NOEX

MOVL 3,3,8NC

JMP

JSR
LDA
J8R
LDA
J8R

PCENT=1

6ICRLF
1, ERRCTY
#IPDEC
2,PCENT
eICHAR

SKPDN TTO

JMP
JMP

LDA
LDA
LDA
JMP

o=l
PCENT=

2,8AVD
1,8AVY
2,8AvV2
eRETIURN

JLOOP ITERATE RETURN
JTHIS ROUTINE INITIALIZES
JEACH TEST

jJ1/0 RESET

1END OF TEST ITERATION
IROUTINE

1SAVE THE ACS!

INOT ({22 TIMES ITERATED
JRESET ITERATION CNTR
PIF SWITCH 2=(1)

JAND A ERROR HAS OCCURED

JTHE ERROR RATE WILL
!BE PRINTED

JPRINT CARRIAGE

IPRINT VALUE
JEXAMPLES: 88%

1wATIT DONE FLAG

SNORMAL EXIT,NO ERR



A 231

a1
a2
a3
24
as
as
a7
ag
a9
10
{1
12
13
14
15
16
17
18
19
2@
21
22
23
24
25
26
27
28
29
1
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48
49
592
51

22138
02157
pei8e
221614
n2162
22163
02184
22163
22166
az2167
v2174
agi714
nai72

22173
22174
22175
22176

22177
222002
n22e1
22202
w2203
22204
n2225
222026
n2207

n2212
weett
2212
geeaLd
22214
w2215
Aga1e
n2217

©v22e2v
v2221
2222
n2223
w2224
a2225
02226
na2z227
e223@
22231
22232
22233

«MAIN

102401
FRAZ24S
8402734
p20737
724735
A3B733
034727
175304
V74477
62477
175113
#9327 30
20723

254722
w5722
vw44722
244722

A34714
175p02%
PRA447
p3R744
24714
n20714
210727
282477
Q2726

34765
pr4a4ny
254701
hN74477
175120
1754113
AR4418
URR763

254413
A24635
125004
APP4DS
024673
234670
2630277
n32424
2P4404
A34631¢
271447
npRaeLe

PCENT:
CyCcTsi

ERR3

ERET!

ERRYS

AUTOER?

«AAQ3:

SUB 3,2, 8xP
245

STA @,ERRCT
LDA B,84v0
LDA 1,8AVY
LDA 2,8AV2
LDA 3,ESWIT
MoV 3%,3,82R
READS 3

DIC &,CPU
MOVL#® 3,3,8NC
JMP 8 _QO0PR
JMP SRETURN

8TA 3,RETURN
8TA 2,8Av2
STA 1{,SAvY
8TA 3,SAvVY

I.DA J,ESWIT
MOV 3,3,8NR
JMP ERRY
LDA 2,8Av?2
LDA §,8AvV]
LDA 2,8AvVD
182 ERRCTY
DIt B,CPU
JMP ORETURN

LDA 3,RETURN
JSR AUTOER
STA J,ESWIT
READS 3

MOVL 3,3
MOVL&® 3,3, S8NC
J8R EPRINT
JMP ERET

STA 3,,AAR3
LDA {,EGGS
MOV 1,1,8ZR
JMP L +5

LDA 1,8avy
LDA 3,RETURN
HALT

JMP #,AAR3
J8R EPRINT
LDA 3,EGGS+4
JMP 3,3

n

JCHARACTOR
JRESET ERROR COUNT
TRESTORE ACS

11/0 RESET

JSWITCH 0

1 (1) 00P ROUTINE

1 (2)=PROCEED TO NEXT TEST

T1ERROR SUBROUTINE

JRESTORE ACS

JCOUNT
JERRORS,1/0 RESET
FPEXIT

JERROR, C(3)=PC
JOPERATOR, SET SWITCHS|

1LO0OK AT SWITCH 1§
JPRINT ERROR DATA



A 2232

21
ae
23
24
25
a6
ar
a8
29
i2
i1
i2
13
14
15
18
17
18
19
20

22234
72235
22236
22237
n2240
n2241
p2242
©2243
nae44

p2245
n2246
n2z47
vaese
w2251
2252

w2233
n2254

+MAIN

254657
206413
ane4ay
an2253
220653
126020
ie7200
BR640E
na2647

2n22355
aned3za
gez2427
302415
aa23ud
am2310

na152a
aovell

EPRINTI STA 3,ESWIT

IMESS!
ICHAR!
ITYPE?
ICRLF?
IPOCT!
IPDEC:

HEADER?
PC

JSR
J8R
HEAD
LDA
ADC
ADD
J8R
JMP

MESS
CHAR
TYPE
CRLF
POCY
PDEC

« TXT
l

OICRLF
#IMESS
ER
2,RETURN
1,1

2,1
s1POCT
PESKWIT

H

JERROR MESSAGE PRINTER
JPRINT CARRIAGE
JAND HMEADER

I1PC OF ERROR
JRETURN TO CALL



A 3233

w2235
voese
ae2s87
we26a
72261
02262
72263
22264
02265
922866
eeas?
p227e
p2271
p2272
22273
02274
22275
22786
ga2277
p23ay
22324
az2382

cMAIN

254551
N445¢S
230508
v12546
2314020
224505
nai09a
125112
123794
12341
1531400
124400
2R4477
28774
2Ana402
2A447 4
g24466
2304668
263511
pRa777
2622114
202524

FTELETYPE NON INTERRUPY PACKAGE

JACL,AC2 SAVED

PNMERSY PRINTS ASCI] MESBAGES® A8 SPECIFIED BY ASSEMBLER
JUCRLFY PRINTA A CARRIALGE RETURN

FHPOCTY PRINTS C({4) IN QCYTAL

JRZOCT" PRINTS C(1) IN OCTAL, LEADING ZERQS SUPPRESSED
JUYPDECY PRINTS C(1) IN DECIMAL, LEADING ZEROS SUPPRESSED,
JTHE ABOVE THREE ARE FOLLOWED BY THE TAB IN P,TAB

PRTINGY ACCEPTS OCTAL, AND

JUTINDY ACCEPTS DECIMAL BINGLE PRECISION BIGNED INTEGERS
JINTD ACY! FROM THE TTI, LEADING NULLS, TABS,

JAND SPACES® ARE IGNORED, 4 (6 BIT UNSIGNED INTEGER 18
JFORMEN, THEN NEGATED IF A MINUS SIGN 18 TYPED,

JEXTIT AT CaLL+! IF INPUT ERROR WITH ACG=BAD CHARALTER,

1 (NDT A LEGAL DIGIT OR TERMINATING CHARACTER)

JEXIT AT CALL=#2 UPON TERMINATING CHARACTER

} WITH ACO®p, 7, 40, 12, 535

) FOR NULL, TAB, SPACE, CARRIAGE RETURN, COMHA

JTHE ABOVE WAIYT FOR TTO DONE, THEN CLEAR TTO,

FUCHARY PRINTS ASCTII CHARACTOR IN C{2JR7 C(2)L MUST BE 8.
TEXITS CALL #2 IF C(2)ReB, CORRECTS THE PARITY,
FSIMULATES TAB ON ASR3S,

JNTYPE" PRINTS C(R2)R, MUST HAVE PROPER PARITY, EXITS A7
JCALL®Y, REPLACE UWTYPEY WITH INTERRUPT TYPE IF DESIRED,

MESS?S 8TA 3,MESSR JPRINT 4 TEXT MEBSAGE
5T 1,P.ACH
STA 2,P.AL2
187 MESSR
LDA 2,8,3 JC(2) POINTS 70 MESSAGE
LOA 1,P,377 74 B8 BRIT Mask
LDA 8,0,2 JCL2Y=DATA WORD

Moviae $,1,82C
ANDS 1,8, 8KP

AND 1,0, 8KP 1C{2)=DATA CHARACTOR RIGHY
INC 2,2 FINC TO NEXT wWORD
caoM 1,1 JFLIP MASK
JS8R CHAR PPRINT
JMP MESS+8 PANCTHER
JMP o*2
P.L8T: JS8R CHAR
PEXIT: LDA 1,PeACY
LDA 2,P,AC2
SKPBZ T7TO
JMP g'i
NIOC TTO
JMP OMESSR JLAST



a Q234

21
82
23
nd
as
26
a7
a8
a9
i@
11
i2
13
14
i3
16
17
i8
i9
29
21
22
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
1
51
52
33
54
35
56

32343
p2304
22398
pe3es
22347
FERY
231
p23i2
a2313
2314
pR315
w23ie
223417
22329
22321
nwa322
22323
Ye3zse
ne32s
©pa32s
72327
©¥w2339
A2331
w2332
72333
P2334
722335
#2336
42337
ned4n
ne34l
Y ¥

w2343
P2344
n2345
72346
na34y
72350
nwe3sy
22352
¥2383

w2354
72355
02356
w2387
22369
22361

w2362
02363
02364
#2365
nR366
22367

eMAIN

10242
RRR482
BE0457
A30438
PRR404
250454
pIa44?2
1324069
254513
BE4447
B40448
¥82421
PAAPER
Biaz77
220444
1540258
200752
234436
1224902
146452
APN4AS
146420
A34438
121400
WAR7 73
151238
234431
254424
163000
175024
AP4427
aAnn75%

30425
119000
aLanen
201040
angiaa
290212
ARARRY
BRAARAQA
A3Y435
2pvoie
723420
3R1752
200144
neaaLe
Vaanat
AAQANE
pegeia
AARRAQ
pgaenn
AavABn
Arnnyl
naAna6?
2a0377

20CT1e
PDCT1

PDEC?

DECOCT?

DECOT!

DECP1

0CTAB!?

DECTB1
«ROX 10

+RDX 8
ZSUPP1I
P.ACY2
P.AC21
P.TAR!
P.C6B:
P.3772

suB
LDA
8TA
LDA
JMP
8§TA
LDA
sUB
8TA
8TA
8§74
STA
2

182
LDA
MOV
JMP
LDA
suB

#s0,8KP
2,p.CE2
2,P,AC2

2,0CTaAB

Y
2,P.AC2

2,DECTR

2,9

I, MESSR
1,P.ACYE

2,728UpP

21.7*1

o1
2,P.TAB
2,2,8NR
PEXIT
3,2S8UpPP
2,2

suso# 2,1,82C

JMP
SuB
LDA
INC
JMP

DECP
2,1
I,P.CED
2,9
DECOT

MOVIR#® 2,2,8NR

LDaA
STA
ADD
MOV
JSR
JMP

LDA

1089

109
19
i

a

3,P.C6D
3,25UpP
3,2
3,3,82R
CHAR
DECOCT

TPRINT C(12 IN OCTAL

JPRINT C(1) IN DECIMAL
JBOTH ENTRYS PRINT NUMBER
JTHEN TAB TO NEXT POSITION
JA"LDA 2,TABLE" INSTRUCTION
1IF TABLE ENTRYs2

TEXIT WITH NO TAB
JZEROS8 SUPPRESS STUF

JFORM THE DIGIT

1C(2)=DIGIT
JMAKE ASCII

JPRINT
JGET NEXT DIGIY

2,.,%1+,=DECOCTY
innaoa
10909

LDA 2,,+1+,~DECOCY

1aap0

129492

i@
16
1

2

2
2
@
11

60
377

JCHARACTER PRINTED AFTER NUMBERS



A @435 MAIN

@1 2370 254434 CHARS 8T4 3,CHRET FPRINT C(@3 RIGHT
a2 22371 1913088 MOVE 0,8, 8NR IRETURN 42 IF NULL
A% 02372 2RL1441% JHe 1,3

B4 p23I73 1151z MOVZL 2,3 SCOMPUTE EVEN PARITY
A% p2i74 177004 ADD 3,3,8ZR

06 V2375 BRE7I7 JMP a=1

A7 223786 18320¢ 400R 2,2

BB Y2377 1pi3¢a MOVS 2,2

AS 22483 434452 CHARY: LDA 3,P.C11 718 THIS A TaB

19 Y2481 116415 8UB#® ©,3,8NR

11 P2402 200423 JMP CHA 3 IYES

12 w2403 vihedgé J&R TYPE IND PRINT IT

i3 02474 2R2422 JMP 8CHRET FEXIT

14 w2405 220480 CHA,31 .DA A, P240 JSIMULATE A4 TAB

185 p24uo 304421 JE&R TYPE JWITH { TO 7 SPACES
16 124087 V20416 LDA @,CHORYZ

17 w2410 234441 LD4& 3,P.C7

1B 72411 ({83404 AND 3,8,82R

19 u2di2 amaz773 IMp CHALZ

20 A2413 n4m412 874 A,CHORZ

21 M2414 An241i0 JMP @CHRET

22

23 22415 “54411 CRLF? 874 3,MESS8R §8AVE RETURN

24 V2418 244745 874 1,P.4C1

28 2417 780748 &T4A 2,P,402

26 22420 020434 LDA P,P,C158

27 22421 124747 J8R CHAR IPRINT CARRIAGE AND LF
28 w2422 720431 LDa B,PL12

29 V2423 720286351 Jup P,LET
;3

31 N2424 A02A¢d CHRET: @
32 42423 28AP29 CHORZ: @
33 02426 20003070 MESSRY £



a4 AR3s

a1
a2
23
24
a5
28
az
A8
29
ie
i1
ie
13
14
15
i
17
18
19
29
21
22
23
24
25

V2427
B2434
22431
ng4ade
72433
NPERY
22435
02436
2437
P2440
pneael
A2442
2443
p2444d
n24a4n
Vg4dn
02447
w2454
w2481
482
neasy
ne4s54
nP4585
nedss
n2457

o MATIN

284432
W74477
1773122
nopdnd
263514
arun777
2611114
¥347314
175224@
163405
1160743
w3441 4
152432
win761
334407
1184458
54758
pR2427
ARARAT
Avedlt
AANRL2
AAARLS
VAn240
AN 49
nayuvna

TYPE:

ng?:
P,C1te
P.,C12:
P,C15:
P.2401:
P.LCa0
TYPREYT?

8TA 3,TYPRET

READS 3

ADDZL 3,3,82C
JHP L, +4

SKPHBZ T70

JMP =i

DDAS 2,TTD

LUA 3,P,377
MOVZR 3,3

AND 3,8
ADCO B,3,8N0
Lia 3,P,C40
SUBZ#n 3,2,82¢C
182 CHORZ
LLA 3,P.C1L5
8SUBO ?,3,8NR
5T4 3,CHORY
JMP @TYPRET

7

11

12

1%

244

37

2

JTYPE THE C(O)R IF
ITEWITCH 1(2),

FTINWIBIT TYPE EXIT,

1SKIP NONwPRINTING CHAR

ICLR HORZ PQS



A BR37

a1
02
23
24
s
"6
a7
a8
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
34
32
33
34
35
36
37
38
39
y)
41
42
43
44
45
46
47
48
49
LT
51
52
53
54
35
5
57

A2480p
#2461
p2462
P2483
22484
72468
Vw2466
B2487

47y
42471
pe472
A247 3
Wea7 4
32475
n24’zs
Bw2477
u2sep
28501
ngine
»2523
02574
A25R3
peses
ausaz
Bwesie
7223511
p2512
vwenid
2514
2515
p25i86
22817
22520
2821
a2522
28523
nesz4
228258
42520
vweserz
$w2532
228314
22532
w2533
22834
“w2n38
p2336
P2337
pz%4n
22541
vzhag
22543
22844
62545
pRB46

ags47
22559

SMAIN
728773
24748
17744
n24700
V34676
175102
124400
00607

imz2121
17240
B3B4734
UBu67 1
A3BE737
113082
102440
WaRB63
N14662
1758004
2R37607
AB4L4BEHR
YBA6 1w
ARRAZ77
REA612
AN4EB 1
A347 44
116414
121915
ARPTEH
h24432
12624158
BALT 44
16424
ARB40B
YL YR
177209
AB54637
aap76a
1364158
nwae7ie
AP4418
147822
148513
200731
8198827
p2a6z7
191129
118122
175122
137000
1458222
128232
117209
pnaz 3z
177720
apees8

BAaB723
B4a7116

TINC,:

TINX,8
TINR,!

TINOS
TIND?S

TINS,?

TINW,?

TINM,3

TINN,?

TINI
TIN2,1
CANNDTS

LDA
JBR
182
LDa
LDA
MOVL
NEG
JMP

ADCZL
3UBD
574
8T4
LDA
ADD
SURBRQ
8T A
LDA
MOV
Jmp
ET4
SKPDON
JMp
NIAC
J&R
LDA
SyB%
MOV 4H
JMp
LDA
ADCH
JMP
8URZ
JMP
LDA
ADDR
STA
JMP
SURs
RET-
LDa
ADD2Z
SUBL#
JMP
182
LDA
MOVIZL
MOVZL
MOVZL
ADD
MOVZR
MOVZIR«
ADD
JMP
=80
55

< TYTE

B,P,Ci2
TYPE
MESSR
1,P ALY
3,28UPP
3,3,82¢C
1,1
PEXITet

Q;Q;SKF
2,2

I, ME88R
2,P,AC2
2,P,C12
2,2

2,0
?2,75UpPP
3,ZsupPe
3,3,82r
TINX,
3,P,ACY
7711

sm
B,TT1
CHAR
3,P,C40
2,3,82R
R,0; 8NP
TINS,
1, TINZ,
B,198NR
TINX,
Ael,82R
TINM,
3,78upPp
3;3
3,25UPP
TINW,
1,3,8NR
TINC,
1, TING,
n,1,82C
2,1,8NC
TINR,
Z8UPP
A,P,ACHY
2,2

y82C

We

[CanNOY

JOCTAL ENTRY
JDECIMAL ENTRY

TAC2 I8 SAVED

JMINUS SIGN AND LEADING SPACES FLAG

JSPACE, TAB, OR NULL
1CAMMA

IMINUS
IND

FCOMPLEMENT SIGN
PIR IT A CARRIAGE RETURN?
FSKIP IF NOT A DIGIT

FSKIP IF DIGIY

10UT OF LEADING SPACES

f8 OLD PLACLI'S & NEW DIGIT

I8XIP IF OCTAL MODE
1A0D 2 OLD P,ACHL'S

IDENTIFY CPU |



2238 JMAIN
22551 152317
w2552 144649
¥2553 142504
02354 152116
22555 143311
w2356 120131
n25%7 25083023
02562 122125
w2861 240247



4 D39 SMAIN

ai PPROCESSOR TIMER PACKAGE

ag JTHIS PACKAGE I8 CALLED WHENEVER 1Y 18 NECESSARY 70

a3 PIDENTIFY THE MEAN TIME BASE OF THE COMPUTER IN

A4 JWHICH THE PROGRAM RESIDES, THE MEAN TIME BASE MAY
- a8 FTHEN BE UTILIZED 70 VERIFY OR CALCULATE THE RELATIONEHIPS

a6 JOF OTHER PERIPHERAL FUNCTIONS,

a7 H

A8 JTHE PACKAGE RETURNS TO THE CALL INSTRUCTION WITH

ag JTHE CONTENTS OF ACi® 70O 4 CALIBRATION COUNT

10 JTHAT MAY BE INCREMENTED 7O OVERFLOW IN 188 MILLIe

11 !SECONDS BY THE FOLLOWING DELAY LOOP,

i2 fTYPELT MOV 2,8

13 1 INC 7,2,852C IT8KPaNDT OVERFLOW

i4 H JMP 1,3 JEXIT LOOP

i85 i é FANY FLAVOR I0 SKEP

i6 H Jup TypE{

17 H

18 JTHE CONTENTS OF AC2 WILL CONTAINM A SIMILAR 128 MS

i¢ PITERATION COUNT BUT FOR THE FOLLOWING LOOPY

28 ITYPEZ2T NIO @

21 H DIa 1,,DEV IGEY DEVICE STATUS

22 } AND® 2,1,87R FANY STATUS COMPARE

23 l JMP %4 JEXPECTED STATUS EXIY

24 H INC 7,0,8ZR FEEP QUT ON LDDP DFLOW

25 H Jmp TYPEZ

26 H

27 JTHE VALUES RETURNED MAY BE ARITHMETICALLY

28 PPROCESSED (MULTIPLIED/DIVIDED) FOR LONGER CR

29 PSHORTER DELAYS AS LONG 285 THE STANDARD LOOPS
L3 FLISTEN ABNOVE ARE UTILIZED,

34 §

32 FIT I8 RECOMMENDED THAT ALL TIMING FUNCTIONS

33 1BE PERFORMED WITHIN THE SAME GENERAL AREA OF

34 ITMEMORY AS THIS TIMING PACKAGE,



A DB40 MAIN

21 )

a2 JINTTIALLY, THE TIMER PACKAGE ATTEMPTS TO

23 JDETERMINE IF THE COMPUTER HAS A REAL TIME CLOCK
24 PAVAILABLE, THRE ITERATION COUNTS ARE DEVELOPED SIMPLY
2% JBY SYNCING WITH THE CLOCK AND COUNTING

A6 JTHE #O0F LOOP ITERATIONS AT 10 HZ,

27 !

28 JIF, HOWEVER THERE IS NO REAL TIME CLOCK THE MEAN
ag ITIME BASE OF THE LOOPS MUST BF CALCULATED, THIS
10 J1S PERFORMED BY CNUNTING THE #0F TIMES THE

11 1STANDARD LOQPS ARE ITERATED FOR ONE OQUTPUT

12 1CHARACTER TO DEVICE "TTO" AND REGUESTING THE

13 }BAUD RATE OF NDEVICE TTOD BE TYPED IN BY THE

14 ITEST OPERATOR,

15 r

16 02562 154557 PTIME: STa 3,8VTIME

17 v2563 063514 SKPB7 RTC JTEST FOR CAS/RTC

18 12564 AARALS JMP SCORE 1CAS RTC NONEXIS,

{9 v2565 n6u114 NIDS RTC JTURN CLNCK ON

20 72566 263514 SKPBZ RTC JRISY =1 IS RTC

21 72567 0anv4aal JMP 43

22 ¢2570 (63614 SKPDN RTC IDONE =0 NO RTC

23 22571 AMnAlt IMP SCORE JAND DEY TTO 18 USED

24 22572 062677 INRST

25 72573 1092522 SURZL @, 3210 W7 FOR RTC

26 ¢2574 0n4473 JSR TYME

27 ¢2575 261114 noas 2,RTC JRASSED TO "TYME®

28 02576 063514 SKPBZ RTC $FOR EXECUTION

29 22577 202542 MR BSVTIME TACL AND AC2=L00P COUNTS
3 ’

3 JTHE FOLLNSING SUBROUTINE IS TO RETAIN COMPATABILITY
32 JWITH THE OLD PROCESSOR IDENTIFICATION AND TIMING
33 JPACKAGE TN RETRIEVE THE LNOP COUNT FOR

34 PTHE DIA,B UR C LONP TYPE 2

35 22600 024548 ,3D1d LhA 1,MNUCAL
36 2621 BA14e0 JMP 2,3
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21
22
23
Ad
25
ne
27
78
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
Y%
31
32
33
14
15
36
37
38
39
47
41
42

P260e
22003
pepag
w2605
w2600
22647
2614

n26ei1d
G2n1?
n2613
32614

ADniD
ue2r1s
72817
“W2e2
©w2s2
r2622
22623
APERa
APERH
na2s62s6

02627
r2630
w2631
72632

Bee3ad
nend4
2638
#2038

LMAIN

nB2877
1P2440
APR4463
w111
uB3ds{y
VABS53
Ba2752

AABDAR
ARNTTH
nads83nm
ABUB3E

1514u
A24521
{2447
AAG526
{ri1404
1254402
peusan
nad4517
131vag
1A824R

1A2400
naes1s
WaRB17
P44%15

R EBE]
PABBLD
ABABH2
244501

i
FTHERE 18

NO RTC=UTILIZE OEVICE TTO AND ASK FOR

FBAUD RATE INPUT FROM OPERATOR

SCORE: I0RST

SuU8 2,8

JS&R TYME
DDAS 2,770
SKPBZ TTD
JER BTUMBLER

SESQUT

SCORAS

FACBeNULL CHARACTER

JPASSED TO TYME

JFOR EXECUTION

FOUT TEXT

TASKING FOR BAUD RATE

JTHE FOLLNWING SERIES OF INSTRUCTIONS WILL
JCALCULATE THWE ITERATION COOUNT FOR

L

BIT OF 770 QUTPUT AFTER RETRIEVING

JTHE CONSOLE BAUD RATE FROM THE
JTEST NPERATOR==«=REQUIRES SUBROUTINE TIND

JER @KFVYS
JMP SCORA
8§TA4 1,L0CK
LDa 2,8,3Dt

FINPUT ERROR
JSAVE BAUD RATE
1ia

JROUTINE ASSUMES AN {f BIT CHARACTER

INC
LizA
sSuB
JS8R
HOV
InG
LD4A
574
MOV
Moy

2,2

1. 0RDINAL
2,0
BKEYS+2
Ved,82R
1:1
2,L0CK
1,00k
1:2

Ayl

JASSUME 11 BITS
JCOUNTY FOR FULL CHAR

JCHAR TIME/#BITS

JIF ANY REM,

JFUDGE BIT COUNT
J8AVE ITR COUNT § BITY

JACL = BAUD RATE

FBAUD RATE TIMES COUNT FOR { BIT
FWILL EQUAL ITERATION COUNT FOR 1§ SECOND

SUB 2.7
JER BHEYSR+1
STA &,K«N
ST4 1,8
$1 SECOAND NIVIRED By a4
LhA 2,585,304
J8R @#KEYS8e2
LDA 2,NRDINAL
§Ta {,0RDINAL

FMUL ACie=AL2

fSAVE DOUBLE LENGTH
FRESULT

= 108 MILLISECONDS
119

JCOUNT FOR { CHAR
JORDINAL=10B0 MS TYPE |

FCONTINUE CALCULATIONS NEXT PAGE



TUECATERA4Z JMAIN

ai ]
88 §1 SECOND COUNT/!{ CHAR COUNT ® & CHAR'S PER SEC
23 ITHIS CALCULATION IS USED TO EXPAND THE TYPE 2 COUNT
#é N2837 22458114 LDA @,KN
3% P2640 324547 LDA 1,KS $1 8EC, RESTORED
368 02641 AN654S JSR BKEYSs+2 IDIVIDE BY CHAR,
A7 22642 44525 8TA 1,KS 1% CHAR, 1 SFEC
a8 JCALC RELATIONSHIP OF REM, 7O | CHAR TO FILL BECOND
A9 02643 145129 MOVZL 2,1
12 92644 1110458 MOV B,2,8NR
11 82845 1514pa ING 2,2
12 22646 1p2440 SUR B,2
13 92647 2ae4a77 JSR BKEYS+2 IDIVIDE REM INTO CHAR
14 $ACI®FUDGE FACTOR {1 RELEATIONSHIP OF CWAR TO TOTAL { SEC
15 PFINISH CALCULATINNS ON LDOP TYPF { TUs {SECOND
{6 ¥288y 1313¢¢ MOV 1,2 JFUDGE FACTOR
47 2651 224457 LDa {,NUCAL JINTD CHARACTER TIME
18 02682 123120 MOVZIL 1,4
19 ¥#2858 1n2400 SR 2,0 JWILL =
20 02684 206472 JSR BKEYS+? IPORTION 0OF CHAR
21 w2655 12104% MOV 1,7 11D COMPLETE 1 SECOND
22 12656 024462 LDA 1,NUCAL 11 CHAR, TYPE 2 LOOP
23 02657 232472 LDA 2,KS j# CHARS IN § SEC
24 12660 PN6465 JSR @XKEVYS+l © 1+ PORTION OF CHAR
25 JONUBLE LENGTH ACZ,ACi®l SECOND FOR TYPE 2 LOOP
26 22661 A3nd7? LDA 2,8,3D1 $1DIVIDE BY ({7 FOR 100 M$
27 NR662 BN6464 JSR @KEYSe+2
28 N2683 744455 STA 1,NUCAL
29 w2664 131002 MOV §,2 jAC2R1B@MS LDOP2
33 P2885 0824452 LDA $,NRDINAL JACL =100M8 LOOP |

31 #2666 2M2453 JMP B8SYTINME



A DD43 SMAIN

ai H

Ae JTHE FOLLOWING SUBROUTINE DETERMINES THWE ITERATION
a3 JCOUNTS FOR THE DEVICE SPECIFIED BY THE INSTRUCTIONS
Ad JFOLLOWING THE J8R CALL TO TYME

ns J100A% B,RTC og DoAs 2,770

a6 P8KPBZ RTLC or SKPBZ TT0

a7 H

AB v2687 P24PBY TYME 3 LA 1,1 FRAVE INTR, LInK

A9 V2877 44446 874 {,RYTHP

i 228741 224437 LDA 1,ENTYM

11 72872 044941 8T4 1,1 JFOR LOOP 2 INTR,

12 w286738 p284un LDA 1,8,3 IGET DOAS

13 w2874 V44440 84 {,TIMa

14 V267585 P444414 T4 {,TIMB

15 2678 144421 874 {,7IMC JFOR EXECUTE

16 82877 4254p1 Lha 1,1{,3 IGET 3KPBZ

17 02722 244423 8TA 1,TIMAe}

18 v279%1 7?4444 8TA 1;,TIMB+4 JFOR EXECUTE

16 12702 1%524u0 8UR 2,2

20 w2723 128400 8UB 1,14 FCLR CTRS

21 w2744 AB1114 TIMAL DOAS 2,RTC JOR TTO

22 ¢v2725 9838514 SKPBZ RTC

23 22738 4au777 JMP .= JWAIT FOR DONE

24 42707 124u04 CoM 1,1,82r FAND 2ND DONE

25 02714 anu774 JMB TIMa JTHEN START COUNTING
26 42711 w61114 TIMB1 DOAS B,RTC JTHE THIRD OONE

27 JTHE FOLLOWING COMPRISES LOOP TYPE 1

28 22712 191909 MOV 2,0

28 22713 125445 ING §,1,8NR JWATCH FOR QOFLOW

3y w2714 2082423 JMP L3

31 y2715 n63514 8KPBZ RTC

32 02716 2nn774 JMP TIMBel

33 FLOOP TYPE 2 IS COUNTED UNTIL PI FROM DEVICE
34 22717 261114 TIMCS DOAS @,RTC

38 w2720 284177 INTEN

s FTHE FOLLOWING INSTR, COMPRISE THE LOOP TYPE 2
37 72724 264240 NIO @ PAND IT ITERATES UNTIL

38 ¥2722 260407 DI& 2,2 PINTERRUPTED BY PI

39 22723 142028 ADC 2,2,8NR

AD 72724 283077 HALT FFILL INSTR,

41 92725 151404 INC 2,2,82R FLO0OP CTR

42 ©n2726 223773 JMP TIMCe2

43 u2727 283377 HALT JDEVICE OR PI FAILED

44 D2730 4?2731 ENTYMI a®i ITD HERE WHEN PI

48 02731 Q44408 BTA {,0RDINAL PSAVE LOOP 1§

46 22732 v514u6 8T7A 2,NUCAL §AND LOOP 2

A7 w2733 N2v4ul LD& B,RVTMP

48 w2734 240004 874 8,1 TRESTORE INTR, L ThK

48 72735 pR1402 JMP 2,3 JRETURN TO CALL
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JCONSTANTS SUBR,
PAA2AR RYTMPL R
2aY227% ORDINALS
BRAARY NUCALY 2
2QA0A0R SYTIMES @
042255 TUMBLERS
ARaRan |LOCK: a
AR2471 KEVYS? TIND
2002586 MULT*!
HEAA270 IDIVel
pABAPA K3t 3
PAGRAT KNE 4]
anpei2 8,304t 19,

LINKS AND TEMP STORES
2

MESS

SESOUTE L,TXTE [<13»<i2»<i2>

pAb218

182212 TTO BAUD RATE 7= |

147724
341240
9528u1
1201044
p4Q722
142724
n37640v
124278
BAEABA

W TXT
né756d
PE4520
244522
né4in7
n2ni24
B41439
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343594
#25133
7344481
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A33454
228060
231367
N33454
A2Bn63
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23
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el
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79
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13
14
2

AR
Ap?2
Ap 4
417
ALR
AZ2®
A21
Agéd
A28
A28
A3
A32
A3 4
AZE
A38
A4
a4z
Add
Adb
A4S
459
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AB4
ABH
ABB
Ab2
ABZ
At 4
ABE
AbB
477
ALT
ALT
ALT
ALT
AUT
34D
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ca7
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c12

045 MAIN
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LE B WS N
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#iiie74
NpEL3ng
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ER Anm422
P AARARY
R Apa5A3
RE BAA4T 2
OF An2Z2yY
wrp1d7
En- npi36y
74 AACAET
an Aapnridl
AnniBax

s END

5/19
16/78
16715
16737
17782
17789
17715
17721
17/28
17738
17/44
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18711
i8/18
1B/28
18/36
{8745
18/52
16/02
19713
19/23
19734
19/3¢
29/70¢
20714
28/22
28731
28741
208/53¢
21782
217186
1/22

5/24
11744

5/25
31732

6732
12711

5/34

5726

B/44%

LL0C .+42

«TXTE |PTP=R DIAS]

ARMQYLY
Wandnz
nppong
UpAgsi
APABAY
PpaAgao
AANARD
120uie

8/51

16733

irsa4
11/54
11734
31740
12/02
21741
i2/18
13732

6/53

7/3¢

11/5%
11/52

12712
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14731

16s82

21738
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AANI4S
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6/17
6/16
22/26
5743
3748
6/14
6713
5/44
6/06
8/24
8/15
5/36
5/35
13718
23740
13726
R/44

12/26

23/58
19715
12/26

21/11
/a7
11/2¢6

B/4]
8/26
37/57
23/57
13736
8/587

25/38
20/03

21/25
7/13
12729

13/28
8/45

25/59

7728

13/29

26/023

7/24

13725

21/%8

21/22
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ENTER
ENTYH
EPRIN
ER
ERET
ERR
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32713
38789
38711
38716
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5/28

6782
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16729

6/18

5/52

6/35
15718

S5s22
11712
11725

57238

S/40
3ns28
34713
34/20
34/21%
34787

5730

8/314

5/32

77414

7739

7/12

8711

87135

6/05
29/14

5s42
17732
18/49
20/18
22/18
23/12
28/20
26/48
28/14
28/31

5/08

5/39
43712
31737

5741
31/24

¥741%
31723
IR/A8
29709
32/4m

6/27
13712
18/23

6/20

7/89
33/38

38714
35/29
35713
13/27

7/3%
18/286
16/35

7/18
ia/m8
32/15
18744
13/46
11718
11731
11713
3n/23
3L1/n4
34/32
34725
34/20
34742
11788
12/35

g/02

7/%52

77486

7/48

7/32

8/2@2

7711
31/41%
16/23
17749
18/56
2a/28
22/186
23719
28/34
27/0%5
28/16
28/33
3n/nz2
3a/e4
43/44
3i1/48

5742
31/38
31718
31731
3a/186
3n/28

7733
15/186
15/26
11714

7/i4
337418

35/1¢9
35/32
35/21
21/19

28/45%

33723

11727

34/34

7/32
77458

7/17
31748
16/1¢
177468
igsie
2m/38
22/2¢2
23/28
28748
27 /28
e8/18
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d2/ee
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36748

15/33
i5/28
11/16

7737
34/31

36/1 4
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21724
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18/06
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22732
23748
25/57
28/04
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29/08

317223
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11737
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11732

77439
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22749
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26/89
28/9¢
28/23
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15728
11745
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17712
18/24
18736
21713
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24/17
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17718
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11713
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23/52
28/58
28/36
des21

8725

B8s22
33726
33747

8/12

42/22

417414
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15713
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41739
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16/32
18/09
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20,48
22/41
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26712

31/12
8/39

33739
34/09
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42730
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42/76
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