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thru 

Page 48 1 * THIS IS A COPYl~IGHTED PRnGRAM• CMP~RIGHT 1912 AV V•RIAN MATA MACHINESf'lO non.o' 
2 ff oo rtono~t 

3 * v,o,M. PART NO. 92L.0\07..-0030 00 no no~~ 
~ • no 0000~1 
s * RFL.EASEV 04-06-72 on ooooe; 
e * 00 tHH'tOe 
7 * INSTRUCTION TEST (PART 2i 00 r>OOO'' 
8 * 00 nonna 
9 * on nnf'o~~ 

10 * 620 !NSTRUC:TJONS T!ST PROGRAM 00 nnn tc~ 
11 • 00 ti OCH t 
12 * 00 noou~ 
1~ * "'** **• ** 00 "001 ~l 
1• * * • * * * ,,0 nontA 
15 * • • * • 00 00015 
l8 * *"** *** * • on noote 
17 * * * * * * 00 noot7 
18 * • * * * * 00 noot~ 
19 * *** ***** ** no t'H>O l St 
20 * 00 tH>02(1 
21 * 00 "on2 i. 
22 * *** • * *** ***** **** * • *** ***** *** ****" * •00 1)0022 
23 • • ** * * * * * * * * * * * * * * ** •00 noot~ •• * • • * * * 

,, 
* * * • * * • * • • * •OO oon24J 

2:5 * * * ** * 
.,, 

**** * • * • * * • * ••OO ~002~ 
28 * * * • • ,., 

* * * * * • * • * • •00 nOt)2fl 
27 * • * * * * 

.,, 
* * * * * * * * * * * •00 nooa'' 

ae • **"' * * ••• 'Ir * * *** *** * *** ****• * •t>O 00028 
29 * 00 OOOtD 
30 ~ 00 ~'U')03 tj 

31 * ***** ***** *"* ***** **** * **** ***** *" * no f"OO~H 
32 * • • * • ~' * * • * * * * .,, * no noo32 
33 * * * * ~· * * * * * * * * 00 noo33 
34 * * *** * • **** **** * * **** * *** 00 t\003•1 
35 * * * * ·~ * *"'*** * • * * no noo35 
38 * * * * 

.,, 
'' * * .. * * • • 00 (1(')03~ 

31 * * ***** *** * * * * * * * ***** 00 "onJi;' 
~8 * 00 noti3" 
!I * M> noo:sn 
AO * TH!S TEST PROGRAM ts A PART OF THE ~·U?~TA?N II OtJ 1')()04() 
41 * T!ST PROGRAM ~YSTEt.1 00 "OOA ll 

~· * nc non-12 
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ooo•oo 
000480 
ooo•os 
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IA 

43 * 
44 * 
•e * 
45 • 
47 * 
Al * 
'19 * 
eo * 
51 * 
52 * 
53 * 
5• * 
se • 
58 * 
97 * ,. * 
!59 • 
eo * 
St • 
ea * 
83 fl 

e' * 
99 • 
ee • 
87 * 
58 * 
'" * 70 * 
71 * 
71 * 
73 * ,. * 
71 * 
71 * 
77 * 
71 * 
71 * 
80 * 
11 * 
82 
8~ OUTA 
I• OUTA 

VORTEX OASMR 2t48 t-40URS 

TME INSTRUCTION TEST CONSIST OF Twn PARTS. E•CH PART IS F~~E 
STANDING AND NOT ,IJNCTIONALLV ~£PENDENT UPnN THE OTHER. 
THIS IS PART 2, NO~MALLV PART 1 IS !~ECUTED FIRST, 
PA~T 2 T!STS THE EXTENOED AOORfSSJNG INSTRUrT!ONS, ?10 
INITRUCT!ONS AND TME OPTIONAL tNSTRUCTlONS~ 

*********•••••••••******•****** 
* * • •R!AI RESERVED av EXECUTIVE • 
********************••·····~··· 
ORG 
JM" 
O"G 
JMPM 
JM,. 
NOT!I 

ORG 
BIS 
818 

0 
EXECUTIVE 
o•o 
'OWER DOWN ROUTINE 
,OWER UP RnUTIN! 
THE TEST EXECUTIVE •L.80 R!S!RYPS LOC•TIONS OAOO TO 0477 
'OR A POINTER TABLE TO STANDARD ROUTtNES,ANO AS AN AREA 
,o~ EXECUTIVE DATA. ALL TEeT PROGRAMS WORKING WtTM THE 
EXECUTtVf MUST PRESERVE THJS BLOCK~ 
STANnARD ROUTINES WILL BE C4LL!D INDIRECTLY THRU 
TH!S TAIL.! 

04nO 
1 
1 

OUTPUT ONE CHAR ROUTINE 
OUTPUT TWO CM4R ROUT!NE 
~ 

oo nooA3 
on <H.,04A 
00 nCH>45 
00 t)004f\ 
00 n.t>047 
00 ()0048 
oo noo~sa 

oo f"noeo 
no nnoet 
no r"00!52 
00 t'\()05~ 
oo nno!5A 
oo none5 
nn f)On!56 
oo nonn7 
oo noo58 
oo noneP 
oo nonen 
oo nnf\e 1 
0.0 OOOfi2 
no oooe3 
oo nooe• 
oo !'Onee 
no nooe6 
oo notH57 
on oooee 
oo nooeo 
t.)0 00070 
oo 00071 
00 0007Q 
oo noo1~ 

00 00"'' 
oo non75 
00 00076 
oo nnn77 
no noon~ 

no noo1; 
oo r,onsn 
oo nnoe' 
no nooe2 
no nooe3 
oo nnt"tU 
~ 

"''1•.1111u;u · t . . nu su . tU ................. ~••· ..... 1•fMr·······•u•··y•n•···•r•rm·lill .... •r•m .. 11111i•···•r•· •••·•Jmri•u-. .. •1···•tWL_.a1••··· -..r ... J& .................... _, 
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000•01 ll't§ OUTC BSS 1 OUTPUT CR/LF ~OUT!NF. no onotHt 
000•01 86 OUTn eas 1 OUTPUT MESSAGE ~OUT I NP." oo OOOfHf 
ooo•o• 87 OUT~ BIS 1 n.UTPUT OCTAt. W('Hlf 0 ROUTINE 00 ()008 i' 
000401 88 OUTF 881 t OUTPUT OCTAL ADD"' ~OUTJNE 00 (')008fl 
000401 85 OUTr; BIS 1 OUTPUT ERROR MSG ROUT INF 00 nnoes; 
000•07 90 OUTH BIS 1 nuTPUT CONTROL C~AR TO TTV ROUTINE <'0 ooosrn 
000•10 01 INPA BSI 1 tNPUT ONE Ct-4AR Rt"UTINE 00 O(')O~H 

000•11 92 IN Pe ASS 1 ' INPUT ANO PRI~T Qf\IE Ct-tAR ROUTINE 00 r-oog2 
ooc•ta g3 INPC eas 1 INPUT ONE CHAP EDITED ROUTINE 00 noor13 
000413 04 INP" ess 1 INPUT ONE ALPHA CM•Q ROUTINE 00 (')f\f'.\9~• 

000•1• g5 tNPf esa 1 INPUT TWO ALPHA CHAR ROUTINE on OOOSHS 
000411 95 !NPF 888 1 INPUT COMMA/PERlOO TEPMJNATtON f'OUTtNF 00 0009fi 
000418 g7 !NPG 811 1 tNPUT OCTAL NLJMBER ROUTINE 00 nonS>J' 
000417 ge TOUT eas t. TIME~OllT POUT INF Q(') OOMH' 
000•10 gg Tnt.,v 811 1 TIME DELAY ROUTINE 00 noogp 
OOOAll 100 SSWT 811 1 STAN'lAPD S!NS! SWITCH ROLIT.% NE no nn1on 
000•11 101 ILW! eaa 1 LOWEST WORD use:o BY !Xf C 00 no!.01l 
000411 101 e:szc BSS 1 MEMORV size: t>ET!RMINATJQ~ ROUTINE 00 n«'.>10~! 

ooo•a• 103 SMIM Bii 1 ~EMORY SIZF. M!SSAGf' · 00 no 1 0~' 
000•1• 10• !NPM Bii 1 SENS!· TTV BUFFER IUAl"V 00 t\OtO•l 
000411 105 lNP! BIS 1 tNtT TTY (INPUT C!-4Ai:i lll/f'l SENSE BUF REAOV) 00 no105 

toe * 00 tHH06 
107 * O() no10;' 

ooo••o t08 ORI 0•40 00 no1oe 
109 • 00 no 1 osa 
110 * !X!CUTIVE DATA TA8l! no flj011() 

11t • 00 oot n 
ooo••o. UI ''LG 811 1 LOOP ON ERROft FL.AGi O•DCJ~1•T L.00.P 1•LnOP 00 00112 
ooo••t 113 IM!M Bii ,, ~EMORV S!!E .f HlGl-<EST AVAIL. COR!l no no u ~' 
000••1 11• ICON aos 1 ~•CONSOLE MOI:'! t•TTV Mt}D! 00 001141 
000••1 tt5 981 22 00 nott!5 
000•11 ue SDCT 911 

'· 
DIGIT COUNTER FOFf !NPG 00 noue 

117 * 00 nott7 
118 ***•*******•***********•••••••***************••••**********************•00 nouo 
119 * •00 t'O 1 U~ 
120 **************************************•**********•*•*******•***********•00 no12n 
121 * 00 no 121l 
·122 * 00 t}012~ 
12~ * 00 00123 

007370 A 124' s·TTV SET 07!7n !TTY IS S!T ev THE TFST fXECUTVIE .lNn 00 no12.s 
125 * CONTAJ"'S T~E TTV DEVICE' ADORE SS "0 t:'l012'S 
128 * 00 noti'6 



000100 

000100 010.t42 A 
000101 001010 • 
oooeo2 ono1a2 A 
oooeo~ 008030 • 
oooeo• on1102 • 
000105 0(\2000 A 
oooeoe too•o1 A 
000107 001030 A 
oooe10 otH 112 ' 
000111 002000 • 
oooe12 100•01 A 
000113 002000 A 
oooet• 100•1e • 
oooe1s 001000 A 
000111 oooeoo ' 
0001!7 001000 A 
000110 000807 A 
000111 001000 A 
000111 000813 A 
000111 oe1111 ' 
oooeati ooeoao A 
000111 001141 A 
000111 002000 A 
000117 100'103 ' 
000930 005301 • 
000111 091112 A 
000131 002000 A 
000111 1(')04US A 
00013• 001000 A 
000111 000800 A 
000111 001000 A 
ooe111 oooea• ' 
000640 001000 A .. 

\IORTE~ OASMR 2148 t-l()Ui;S 

121 * oo no121 
128 * on nnt28 
129 * oo nn12g 
130 ***•*********************•***************************************•******Oo not!n 
131 * •OO 00131 
132 ORG o~nn STARTING Ano~ESS OF INSTRUrTION TEST 00 0013~ 

133 • •no not~3 
134 ****************************************•••················~·****•***•••00 00134 
135 * 00 ~013~ 
138 18G\l LOA SCON TTY/CONSOLE MODE FLAG 00 nnt3t; 
137 JAZ I6G4 CONSOLE MOOE ?,V~S 00 not37 

138 

139 

140 IBGt 

1•1 

1-12 

143 

144 

t•O 

14'1 
147 Il'G~ 

148 

149 
190 
151 

152 

1e3 

1 !54 

LDXI 

CALL• 

LDXI 

CALL.• 

CALL.• 

JM ft 

JMf' 

JMP 

IT• 
LO'C% 

CALL• 

DICR 
ITA 
CALL• 

JMP 

JMP 

JMfl 

~sra 

OUTO 

MIG2 

OUTI') 

lNPG 

!BGN 

IAG1 

!TVP 
~SG3 

OUTO 

(\ 1 
IECV 
?NPG 

IBGN 

IBG2 

THIS IS THE ~20 INSTPUrTtO~ TEST 

'CPU TVPEc' 

883 EXIT 

BACK SLASH EXIT 

, E>t IT 

'CYCLES • ' 

?NPUT #CYCLES CSCYC),A~O TERMINATING 
tMAR•CT!R CtECV),SfCV PR!SET Tn. , 

SS3 f>tIT 

BACK SlASi-t EXIT 

, EXIT 

00 nOt39 

no not4o 

oo notAt 

oo no1•2 

00 nOt43 

oo ooi•s 

oo (lOt•e 
oo not•7 

00 00148 

00 00241 
no ~otsn 
on l'\OHH 

oo nnt!J 

('H) MH 5A .. 
iilit!llll!lll~"""'--;e;-•: ,,.., _______ ... sea ~ amstza uu:Z£aats::auaa,xz " .. 1xzixtt11Li!JL a: a_ 
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OOOOAl Ot>084'' J. 
15!5 • PEfUOO R!TU~N F~OM INPG, no 00 \ ~~· 0001•1 oosooe • i56 TZI ()0 no tSf• 

0008•1 oe11e1 • 1!57 STB SEt.V 00 no'e'' 
0008•• 051183 A 158 STA scvc 00 noi ef:1 
oooe•s 011181 • 1~9 I8G3 LOA JTVP GET CPll TVPE 00 not e~i 
000841 008140 A 160 SUI!? 3 on no 1 sr• 
000847 000003 A 
0009!0 051181 A tf H STA lTVP Sf T CPIJ TYPE FC'R INTFRNAL USEI ·2•62n/IJ 00 on1e1 
000891 ooet•o ' 182 SUSI 2 -.t•820/I WlTM f"!PT?ON I~'ST • 1 0•622/F , 00 note~· 
000851 000002 • 183 • +1•622/F W!TM nPTtON I ~: ST R UC T J ti N S 00 not6~ 
000191 OtH010 A 18• JAZ IAGH 00 nnuu 
000814 000987 ~ 
000115 001-001 A 185 JAft !BGO 00 l'O U5~l 
oooese· 000103 A 
000117 ooe1ao ' 166 !RAl ninoooo 00 i'.'O t 6fi 
000110 100000 A 
000881 001001 ,, 187 JAP *+" 00 no ten' 
000111 onoees A 
000183 on1000 l 188 JMP IBG1 RETURt\I FOR CORRECT CPU TY Pf INPUT 00 0016fJ oo•••• 000107 A 
000119 001000 l UIO JMP JllJGF no OOHU> 
000191 000718 ' 000187 0053it A 170 U~GH DAR SET STVP•w3 FOR INTERNAL USE. ·3 REPRESENTSOO not 7 '' 
100110 00•1•0 A 171 IUI! 2 6221! \lilTHOUT OPTION H 1STRUCTIONS 00 not 7 ~l 
000171 000001 A 
000111 011111 A 112 ITA STVP 00 001n~ 
000171 one110 A i1$ !RA! 01noooo 00 not73 
oooe'• 100000 A 
0001'9 001004 A 17• JAN *•4 00 0017 ~· oooe1e 000701 A 
000177 OOtGOO A l7S JMP lBGl FfETURN FOR CORRECT CPU T'IPE INPUT 00 00115 
000700 000807 A 
000701 001000 A 116 JMP 18GF no ti017f\ 
000702 000719 A 

177 * 00 0011'' 
000703 ooei•o • 178 IBGO SUB! 5 SET STVP••4 FOR fii2~/l W/0 00 no 1 n~ 
00070• 000009 A 
000705 091111 A 179 ITA '-TVP 00 not7'~ 
000708 009130 • 180 Ertl I ('ttt>OOOO 00 no1eo 
000701 100000 A 
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000710 00100• A 18 2. JAN ... ~ no ,.,n t 81 
000711 00071' A 
000712 001000 A 182 JMP tBG1 R!TURN Fl'lR CORRECT CPU TYPE l~PUT 00 no 1 e2 
00071~ 000807 A 
00071~ 002000 • 1 s:s I!Gt: JMf'M JfJGG PFtOGRAM OV!~LAV FOR t8•BIT 622/I TESTING 00 note~ 
000115 000730 A 
000719 011183 A 1e• IBGF7 I.DA scvc no nots A 
000717 os11•• ' 18!5 STA CCTR St!T INTERNAL CV CLE cnu~1TF'R 00 notffe 
000710 001000 ' 186 JMP I!GA 00 no1ae 
000111 000771 A 
000712 005003 ' 187 !8GA Z!RO OJ PRESET A&B PMR CPU TV Pf• 520f'' ANO (')(') "0187 
000713 000000 • 188 HL,T CYCLES: TO Cf'NTINIJOUS 00 noter-.:.:· 
00071• 051111 ' t89 STA STYP on MH 9; 

1000119 081113 A lDO ST8 scvc 00 ()0190 
000111,001000 A UH JMP !8.GJ () t') ntHQt 
~000111 000849 ' tDa * 00 "'0t. g~ 

U~3 * no MH93 
11• * on "nt9• 

'. 115 * THIS ~OUTI~E OVERL.AVS DATA PARAME'.TE~S TO A'UPT TME PROGRAM 00 nntQ!5 
1 196 • 'OR TESTING ntE 18•B?l 822/I CPU. 00 not9e . - ~ 

111 * 00 not. ;1 
~ 118 * 00 nou~e 

, l ooorao 000000 A 119 18GG !NTR 0 00 00191 
' ! 000711 OOIQOI A 200 TZI 00 on200 

jOOt7•1 101••1 A aoi T!i no no201 
!001711 OOllSt A 201 DAN .... , oo 00202 
t00-071• 0911•0 A 2oa ITA K'40N on no203 
~·001a1 osa•t• A 20• ITA K402+2 no no20• 
i0007$8 091011 A 209. STA K402+4 no r.02ae 
'.000717 051040 A IOI STA K•~•+2 00 002045 
,0007.tO 1910•2 A 207 ITA t<•3••• 00 00207 
:01014 l osao•• A 201 STA E>e~G •1 no 00208 
~007•1 onet4o ' 201 IUIJ • 00 no200 
poo7•~ 00000• • j0007•• 091311 A 210 STA KMFV .. , 00 00210 
~00745 ooeoso • 211 LOA! ntf'r>noo no t\OP1t 
tooo7•e 100000 • :0007•7 oo•••• A 212 LLftL 2 ••400000 no no212 
000710 051191 A 213 ITA t<MX~ MA)( NEGATIVE NUMBER 00 nn213 
000791 053035 A 21~ STA f M~N MAX NEG no ao2t-' 
000792 Ot>!l2tt • 2U5 Cfl'A A•377771 no 0021~ 

~ .. "' 
~--"···· 

I ... °''"" 
: • ·'·Y '"·:' :.·~' . 

I 
'' 

' 
1; ·1···· .~ ........ ! 
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.00075~ 052351 A 218 
'00079• 009130 A 217 
:0001es 000111' 
:000798 052888 ' 218 
iooo1s1 ooeo10 • 219 
; 000180 052529 • 
i 000781 00•4•1 A 220 
; 0001e1 ooe t ;so A 221 
1 000111 oeoooe • 
: 00071• 053014 A 222 

0001es ons211 ' 223 
000718 051030 A 22A 
000797 001000 A 225 
000770 100730 A 

22e * 

STA 
!RAJ 

STA 
LDAI 

LL.Rl.. 
!RAI 

STA 
CPA 
STA 
JMP* 

EX76+1 
05P525 

EXI< 

EX1~2 
IBIGG 

2148 HOURS 

"1AX POSITIVE NIJMBEP 
•:a377ono 

•52e252 

•2!52525 
RET'URN 

227 •••••*****************************•************************••• 
228 * 
229 t S!QU!NC! OF INSTRUCTIONS TESTS 
230 * 
2!1 ****************••••••••••********************••·············· 
232 * 
233 IRGA LOA STVP 620/F ? 
234 JA' !BGC VES 

2~5 
231 

237 

CPA 
JAZ 

UUJ 

820 WITH OPTtON tNSTRUCTtONS 

00 ft021~ 

00 t\021? 

oo r.io2u 
00 0021~1 

oo n.022n 
oo nn221 

tH") () 0 ~?' ~1 

oo no22~1 
00 002241 
oo no225 

00 0022ti 
oo no221 
oo t"1022e 

02230000 no22P 
no 002J<) 
00 M>231 
00 0023~ 
00 l\023~~ 
00 00234 

no 002~!) 
no no23e 

00 0023,~ 

000771 011111 A 
000771 001001 A 
000771 OOlO•O A 
00071• 0091St A 
001711 001010 A 
000771 001009 • 
000777 008130 A 
OOSOOO 000003 A 
001001 OftiClO A 
OOlOGI 001009 A 
00 I ooa OtU 000 A 
001004 OOlOlt A 
001000 001000 A 
001008 001370 A 
00i007 001000 l 
001010 on11•• • 
001011 002000 • 
001011 001019 • 
0.01011 001•00 A 
001014 001011 A 
001015 Otltll A 

2~8 JAZ !8G8 522 WITH OPTtON INSTRUCTIONS 00 00238 

239 JM' 

240 !8G! JM,M 

2At JM'M 

242 CALL. 

JS83 

t..DA 

!OTEST+2 

EXFN 

KE'JT 

IBr.X 

lOTEST 

JCVC 

8201622 ~ITMnUT OPTIONS ******** 
EXTENDED ADDRESSING TEST 00 no240 

OPTIONAL INSTRUCTIONS TEST 00 002•1 

CHECK FOR PRTNTING 'fNr tNST ~,, MFSSAGE on no2•~ 

CONTINUOUS RUN 1 00 0024• 
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ootote 001010 A 245 JAZ l8G8 VES••EXECUTE /\NOT'Hf R r.vct.E oo 0()245 
001017 001005 A 
001010 011 us. A 246 LOA CCTR INTERN•L. CVCLE cnu,..1TF. R 00 (')024~ 

001011 005311 A 247 DAR 00 no2.i1 
001011 001010 ' 2A8 JAi tQTEST RUl'-f I 1n. TEST IF NOT f N CONSOLE Mno~ 00 00248 
001023 001017 A 
00101• O!U ti• A 249 STA CCTR 00 no2•g 
001015 001000 • 250 JMP IBGB EXECUTE ANOTMfR CVCLF 00 no~e" 
001018 001005 A 
001017 001•00 A 2tH IOT!IT Jll~ * "!SET SS3 Tn CONT tt.dJE 00 1'0~51 

001010 001017 ' OOlOll 010••1 A 2~2 LOA scnN CONSOLE. "400E ? 00 no2!5~ 
001031 ooao10 A 193 JAt J8G4 YES••RfTURN TO CON~flLE MOClE STARTING POINT Oil rt0P53 
001011 000711 • 001oa• 001000 A 219• JMftM IONT !/O TEST 00 no2eA 
001035 ooao•t • 001011 001000 A 255 JMP !8G1 RETURN TO TTY MOOE STAPTING POJNT 00 tlf)25!5 
001017 000907 ' 2!5 * no no2~6 
ooto•o onaooo A 257 l~GC JM"M EXEN F.XTENDEO ADDPEBStNG TEST 00 no2e1 
0010•1 002370 A 
0010•2 Otltlt A 251 LDA STVP ~20/F WlTHtHJT OPTION u~sTRUCTtONS ' 00 noeea 
001043 001010 A 251 JAZ ••• VES 00 00290 
0010•• 0010A7 A 
ooto•e 001000 A 280 JMPH l<!~T OPTIONAL JNSTRLICTtnNS TEST 00 noee~ 
101048 0011•• A 
OOIOA7 001000 A 2e1 CAl.L l!GX CHECK FOR PRINTING 'END INST #2' MESSAGE 00 00261 
OOtOlt 001089 • .. , ... OOIAOO A 2e1 Jll3 IOT!ST 00 00262 
001091 00101, A 
001011 0111•1 A 18~ LOA JCVC CONTtNUOIJS ~lJN ' 00 00263 
ooso•• OtUOIO A 18• JAt JSGC VES 00 ~02e• 
011011 0010•0 A 
OOlOSI 0111•• A 199 LDA CCTR INTERNAL. CVCL! COUNTER 00 notes 
OOSOl7 0051it ' 288 DAR 00 no2ee 
001010 DOlOIO A 287 JAZ IOT!ST RUN I/O T!ST IF NOT tN CONSOLE MOOE' no fH>257 
00108& 001017 A 
001011 05111• • 261 ST• CCTR 00 or.n~es 
001083 001000 • aet JMP !8GC 00 ,,O?tlP 
00108• 0010•0 A 

270 * 00 no~n~ 
001095 .000 • 271 ?BGw ENTR " .._ ~() nn271 

····~···· • .. -L .. .l •• -· 1111 .... . . 
. . Iliff ·ui. __ . .J • . J. --!lllllJl!l!IL11, 
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00108& 0104 .. 2 • 272 L.DA ICON t:Ot>JSOL.f MOOE ? oo no2n? 
0010!7 on1010 A 273 JAZ• IBG>< YES 00 no~n~~ 
001010 101015 A 
001071 011181 A 274 LDA 'EtV PRINT 'ENO !~ST #2' 00 (}()'27 41 
001072 ooioso A 27! JAZ• IBGX NO t)O rl0275 
001073 101085 A 
OOS07• 0~1030 A 275 L.DX l ~SG.4 MESSAGE: ENU INST #2 00 no~76 
001015 001 l!H A 
001011 Cft2000 A 217 CALL..• OUT'l PRINT MESSAGf 00 ()n211 
001077 1oo•os A 
OOllOO 001000 A 278 R!TU• !BGX 00 ~0271' 
001101 tnsoes A 

279 • 00 nt.>?1«~ 
280 * 00 ~028t) 

001102 1n1111 A 281 MS Gt DATA 01nee12,010B612,•THIS IS TME e~o INSTRUCTION TEST, ' 00 002e 11 
001101 101112 ' 00110• 192310 A 
001105 1••723 A 
001108 120311 A 
001107 t !Hfl•o • OOlltO 151310 • 00111.1 t•ae•o A 
001112 131111 A 
001113 1301•0 A 
00111• 1••71& A 
001115 15171• A 
001111 !91319 • 001117 1•171• A 
001110 1~4117 A 
001121 1•1140 A 
001112 151305 A 
001113 15111• A 
OOlll• 1211•0 A 
001111 190301 A 212 DATA 'PART 2•,01oea12,o 00 00282 
001118 UHll• A 
001117 110182 A 
001130 101811 A 
001131 000000 ' 283 * (')0 f.'028~5 
001131 loee12 A 28~ MS Gt DA1'• ninee12, •CPU TYPE • ', 0 00 no284& 
00113~ 1At720 A 
00113• t !'2840 A 
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001135 t5a31t A 
00ll38 !90305 • 
001117 120275 A 
OOlt•O 120140 A 
oott•l 000000 A 
0011•1 108811 A 215 HSG3 DATA 
00ll41 141711 A 
00ll4• 14171• • 
oou•• t•2713 A 
00ll41 1t027! A 
OOU 47 U!Ol•O A 
0011!0 000000 A 
001151 106912 A 288 MSG4 DATA 
oosusa i•111e A 
oou s1 s •ta•o • 
00ll9• t•47UI A 
001199 151714 A 
oouse 1201•3 • 
001197 131240 A 
0011eo onoooo • 

OOllll 000000 A 
OOllll 
OOU83 
00119• 

287 * 
281 * 
211 ITVP DATA 
290 IECY 811 
291 scvc ••• 
202 cent e11 
213 * 
114 * 
219 • 
ate • 

0 
1 
l 
t 

CPU TVPEI e201,s201 w1n,s20F,OR 620F w10. 
~•SUPPRESS END INST PRtNT,•t•ALLOW PRINT 
NUMBER OF TEST CYCLES, O•CONTJNUES 
INTERNAL CVCL! COUNTER 

217 * !~TRiii FOR LDOPINGITROUBLESHOOT!NG 
oones oo•&•o A 
OOllll 000003 A 
001117 O!t 111 A 
001110 0011•0 • 
001171 000002 A 
001111 001010 A 
00ll73 00i209 A 
001114 001002 ' 
001115 001200 A 
001176 OtHOOO A 
001177 001213 A ,. 

291 !TR~ IU!I 3 

219 
300 

301 

301 

303 

IT• 
auei 
·JAZ 

JAft 

JMP 

STVP 
2 

INSl 

ESTABLISH CPU TVPf 

oo no?87 
oo nn2ee 
00 00280 
oo no2;0 
00 00291 
00 00212 
00 00293 
00 t!029• 
00 00295 
no 0021e 
00 00297 
no 00298 

00 00290 
nt) "0300 

no no~o1 

oo nn302 

no no303 

~&111••-----------111111•L .... 1111.:.a1111,t•.tu•au11111• ........ •-·•.a•u•:• ..• u ... aa•. •t•a• ... -----•••-a ----•A.--•a•; -·---•:•q ______ , 
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001200 on&t4o A 
001101 OOOOOS A 
001102 05ltflt A 
001103 001000 A 
00110• 001111 ' oo t aoa 005311 A 
001108 0011•0 • 
001201 onooot ' 
001110 051181 • 
001111 onaooo A 
00Sll2 000730 A 
001113 Oft000(') A 
00121• 000000 ' 
00111D onaooo ' 
OOilll 002370 A 
001117 O«U200 A 
001120 001219 A 
001111 onoooo • 
001122 002000 A 
00112i on12•• • 
00111• 001200 A 
OOiR15 00121' A 
011118 000010 A 
001117 002000 A 
001110 anao•2 A 
OOtlll 101110 A 
011111 on1111 A 
101111 OftlOOI A 
01118• 001110 A 
001111 001170 A 
oot1ae 002000 • 
001117 0011•• A 
Otll•O 001110 A 
0011•1 00111• A 
OOtl•I 000001 A 
OOllAI 000000 A 

304 

;J05 
308 

~07 INSt 
308 

309 
310 INS2 

311 !NS3 
312 
313 If.XA 

SUBI 

STA 
JMP 

DAR 
SUBJ 

STA 
CALL 

HI.. T 
HLT 
JHPM 

:u• JSl2 

315 ti4LT 
318 IARM JM."M 

317 Jiii 

311 MLT 
319 !OT~ JMltM 

320 Jiii 

321 H\.T 
311 ?NIT JMftM 

323 JMltM 

Jiii 

~TVP 
INS2 

~ 

STVP 
IBGG 

l<E~T 

lARO 

IONT 

TOTS 

EXEN 

KEMT 

INST 

00 0030A 

••~ FOR 622/Y WITH OPTTO~ INSTRUCTIONS oo 1no30fi;; 
00 M>!Ofl 

••3 FOR 622/t WITHOUT DPTl~N INST 
ALTER PROGRAM FOR 622/? TESTING 

SELECT OESIRF.0 T!ST 
TEST EXTENDED AOPR INSTR 

oo ,no3o7· 
no no:sofl~ 

oo nt)~og1 

00 M)31C1 

oo no3tt 
oo 11'.Hl3U' 
00 003U1 

on onJni 
TEST MPTJONAL AR!T~METIC INSTR 01359000 no3t~ 

!XTENOEO AOD~!SStNG TEST 

OPTIONAL tNSTRUCTIONS TEST 

01360000 0030' 

Ot3tHOOO 003Ul 
00 nOJUI 

00 ,,032() 

oo no32~l 
00 0031S! 

315 M~T oo n0325 
328 H~T oo 0032ti 
327 * 00 00327 
328 * 00 ~0328 
329 * oo no32; 
330 • on oo330 
131 * oo no33t 
332 **~•***•*******************************•••***********~*****•************oo no33e 
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0011•• 000000 A 

0011411 0011001 A 
0011•• 001101 • 
001147 181158 A 
001110 001010 ' 
001111 001194 A 
101111 002000 A 
001111 001348 A 
00111• 001010 A 
001111 001110 • 
001191 001000 A 
001111 001141 A 
001110 OOllOt A 
001111 005101 A 
001111 181111 A 
oos11a 001010 • 
00111• 001217 • 
OOtlll 001000 l 
001111 001349 A 
001117 001312 A 
001170 001020 • 
001171 00117~ A ,.,., 

~58 

359 K201 

380 

se1 K210 
181 
313 
31• 

385 

3ee K21t 
387 

ENTR 

•MUL• BV 

TZA 
D!CR 
HUl 
JAt 

JMftM 

JIZ 

JMl'M 

!NCR 
D!CR 
MUL 
JAi 

JMllM 

09R 
J8Z 

ZERO 

002 
KZPO 
1<2tH 

1<00 

t<2t0 

K09 

001 
002 
1<%~0 
1<2 t 1 

I( {')Q 

K2P.0 

21.48 •.ffJURS 

8 SMUD•O 

ERROR 

A••l 
8••1 
EXE CUT! 
A SHUO•O 

ERROR 

B•B•t 
B SHUD•+t 

00 00391 

no l'0359 

00 noJeo 

00 t'0381 
00 no352 
00 no383 
no "0384 

00 l'\OJee 

00 ~038el 

00 no367 

~ 

--~ - - ' ' - . -

: ; e q J1..£Lt ... 1 .. _a1a ua:.az2a:szm12 u:d s . a 022 a a . t niiLi·'·'z, JiCiiib'fiiliieri:isss: ·a; .... · aa:aa @••mr 
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001171 001000 A Jee JMPM KO~~ ERROR oo l"0:5tJ8 
001111 oo23~e A 
0011,. 005303 A 399 K!2n DECR 003 A•8•t111 00 ~,03eg 
001115 182358 • 370 MUI. l'UfO EXECUTE no '-'037(' 
001118 ons111 A 37t IAR A•A+t 00 00371 
001177 001010 A 372 JAZ 1<221 A SHU0•111111 00 ()0372 
001100 OtH301 A 
001301 002000 A 373 JMPM KOU F.RROR 00 0037~ 
001301 002349 A 
001303 007~00 A 374 K22t RDF INIT OFL.O 00 ~031A 
00110• 005122 A 378 18R B•S•t 00 no375 
001101 001001 A 378 JOF I( 2:~0 SHUD OFlO 00 003.715 
001101 OtH3l 1 A 
001107 001000 A 377 JMPM t<.og !fltROR 00 00377' 
001110 0021•e A 

378 * 00 00378 
379 * TEST •MUL" ev Pt US ONE 00 (')0370 
310 * 00 oo~ec~ 

001111 008001 A 38t K230 TZA A•O 00 no381 
001111 oosiot A 382 D!CR 002 8••1 00 no382 
001111 111357 A 311 MUL l<ONE EXECUTE 00 0038~1 
00111• 009Stt ' 38A IAJt A•A+1 00 00384~ 
011111 001010 A 385 JAZ l<.131 A SHUD•-.t 00 no;saei 
001111 OOS311 ' 001117 001000 A ~85 JM"M KOi ER"OR 00 no3e~• 
101111 1011•• • 00111a 001•00 A 317 Kf3t "'' 'lNtT OFL.O no '?038'' 
001111 .,,,,.,_. 381 Jll 1•1•1' 00 00388 
101111 OCHOOt A 381 JO' t<l•O SMlJD DFLO 00 00380 
00111• 001111 ' 001111 001010 A 390 JMPH KOP !RROR 00 0039Cl 
00111• 0013•9 • 

! lltll7 oosaot ' 311 1<2•e DICR OGt •••1 00 0031t 
0011ao 001001 A Ill TZI B•O 00 no3tt. 
10&111 1eaas1 A 391 MUL KONE EX!CUTE 00 ()0393 
001131 005111 A 31" !AR •·••t 00 no394 
00113~ 001010 • ~95 JAZ 1<241 A SHUD••1 t)O 0030! 
00111• 001317 A 
001111 001000 • 308 JMPM KOO ERROR 00 (910396 
001111 On2348 A 
001137 001AOO A 317 K2•1 RO, ?NIT OFL,O 00 0.0391 
oota•o oas1a2 A 398 tBR 8•8•1 no nn398 
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001~41 001001 A ~gg JOF K2!50 SMUO OFL.O 00 ~0390 
001341 0013•!5 A. 
OOl:SAa 002000 A 400 JHPM 1<09 ERRO~ 00 no•oo 
00134• 001348 A 

401 * 00 ()0401 
•02 * TEST •MUL..- ev Mitt4US ONE 00 t'l04t)2 
~03 * 00 n0.403 

0013•1 005001 A 40• K25n TZA ••O no noA04 
0011•• 009101 A 405 ?NCR 002 B•+l oo no.sn5 
0011417 191180 A 40G MUL ~MnN !XfCUTf 00 "0406 
001390 005111 A •01 !AR •·••t nn ('.\()407 
001111 001010 .. 408 JAZ 1<251 A SHuo ... s. no ntU08 
001112 OCH315 • 001113 001000 A •oe JMPM KQg ERRO" '. 00 rt040Q 
001314 0011•e A 
001199 007AOO A •10 k25t RO, INIT 0"~0 00 no1110 
001198 009112 • •u I9Ft 8•8+1 00 "n4tt 
001397 001001 A •12 JO, t( 2,, 0 SHUO OFL.O on no•te 
001180 00131~ • 001181 ooaooo A 413 JMPM KOg EAR OR 00 no•t3 
001381 0023fS A f 

001113 001103 • •t• K29n DEC11 003 A•B••l 00 0041A 
00111• 111110 • •ts MUI. t<MON EXEC.UTE 00 nn•1~ 
00llt5 OOtOlC • •te JA! 1<181 A SHUD•O 00 n0416 
001a1e OOtlf t A 
001111 OOltOt A •t7 JMflM f<OI ERROR 00 no417 
111171 001318 A 
001171 ooseto A 411 Kiit Jll 1<110 I IHUD•O no f}O•H 8 
001111 001111 A 
0011'3 COIOIO A •1• JM,M KOD ERROR 00 00419 
01111• 0011•• A 

410 * 00 00420 
•11 * T!'.IT •MUL• 8¥ MAX POSIT JV! no ('0421 
411 * (')0 t)0422 

101171 oa1001 ' 413 IC270 TZA A•O 00 004?3 
001111 011151 • ., .. LD9 KM)CP B•MAX POS 00 0042• 
001117 t1131t A 425 MUL KMXP EXECUTE no n042" 
001400 001•00 A •te RO' !NIT OFLO no n0426 
001•01 OOlH S 1 A .. , t•lt 00 00421 
001•01 009!11 A ••• tAR A•A•2 00 no•2e 
oos•o3 001ao1 A •21 JD' t<f71 SHLID DFLO 00 no•29 
001•0• 001407 A 

""' -- ~ 

- - . - -
ifillllillflllllllllllll!I. . a; ASZU ... R. l!!LlU ! I a ii !&d .a cauae 41 2 IL C . . k. a -4~ 
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OOl•OS 002000 • 430 JMPM K09 ERROR O".> C'\043n 
oos•o6 002348 A 
001•01 005322 • 431 K?7t DBR 8•8•1 00 no•3 ~l. oos•so 0'-'1020 A 432 JI! K280 8 SHUO•+t 00 no.i~~? 
001•11 Of'l414 A 
001•12 002000 A •33 JMPM t<.09 ERROR 00 t"IOA~:5 
001413 002349 ' 001•1• Ot215t A 434 K28n L.DA ~MXP no nn434 
oot•ts 0,,5012 A 435 TAI A•B•MAX POS 00 nOA3!5 
001418 1e235t A 435 ~UL t<M>tP !XECUTE on 004~.S 
001417 007400 A 437 RO, !NIT OFLO 00 ~OA3'' 
oot•to on5tU A 438 IAR A•A+t 00 no•3•~ 
001411 001001 A A30 Jor 1<281 SHUO OFL.0 00 0()43~~ 

001•21 on1•1s A 
001411 002000 • ••o JM,H 1<09 ERROR 00 OOA.4tl 
oot•t• 0023•• l 
OOSAID 001020 • ••1 K28t JBZ 1<290 B SHUO•O no no.u ~l 
001•1e oot•3t A 
001•27 002000 • 442 JMPM 1<09 ERROR 00 ()(J.442 
oot•~o Ot\23•9 A 

··~ * 00 t\0443 .... * T!IT •MUL~ BY MAX N!GATIV! 00 "0A4'4 
•·U• * 00 ,,o••!5 

00&431 005001 A ••e te2on .TZA A•O 00 004A6 
001431 005302 • 417 OECR 002 8••1 00 noA•~' oos•aa 182391 A ••• MUL K"1XN EXECUTE 00 no4•8. 
001•1• 0053Sl A .. , DAR . ., ..... 1 00 no••ta 
001•11 001010 A •So J Alf.~· ·_ t<2Q1 A SHU0•+1 00 no•eo 
OOS•ll oa1••1 A ,.,,i.:. 

001•17 001000 A 451 JH~ KOO f RROR 00 OOAtU 
oot••o 0011•e A 
001••1 OtHOIO A 4151 Kt9t JIZ K292 8 SHUD • 0 Of.' no•52 
oos••t 001••1 A 
001•43 001000 A 453 JMPM t<09 ERROR 00 oo•s:s 
001••• 0013•• A 
oot••S 005001 A •S• K2g' TZA A•O no t'.'I04eA 
001448 005101 • 495 INCR 002 B•+t 00 f'OA5i5 
oot••7 ie21s2 A 498 MUL KMXN EXECUTE (')0 nOA~lS 
001•90 005111 A 497 IAR. ··••t 00 1'04!5'.1 
OOl,91 001010 A 458 JAt K293 A SHlJ0•,,.1 00 no•ss 
001452 001•59 A 
001•93 002000 A 4!9 JMPM K09 ERRO'i on 004!5!!~ 
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001•!4 002348 A 
OOt•SD 001020 A 
001'458 001••1 • 
001497 002000 • 
001•so ooa3•e A 
001•e1 oos3ot A 
001482 021352 A 
001•&3 tea112 a 
oot•e• 001•00 A 
001•1e 001111 • 
oot•ae 001001 A 
001•11 ocu•7t A 
001•10 002000 A 
00t•7l 0011•8 A 
001•11 oos111 A 
oot•13 OCU001 A 
00141• 001•17 A 
001115 onaooo • 
001•1e on23•e A 

001•11 001•00 ' 
001100 001103 A 
OOtlOt 111398 A 
001102 001001 A 
001101 001508 A 
00110• 001000 ' 
001105 001348 • 
001101 ootuo1 ' 
001107 005001 ' 
001510 111111 A 
001111 ootoo1 • 
001111 OOt9t9 A 
OOlltl OftlOOO A 
00111• on11•e ' 

OOlltS 011311 A 
00llt8 OO!llt A 
001917 005001 A 
001510 171351 A 

11/l!A 

481 

482 K~94 
463 
48• 
45S 
4188 
467 

458 

a18P K29~1 
470 

.,1 
471 * 

JBZ 

JMPM 

D!CR 
LOB 
'1UL 
RO, 
!Aft 
JD' 

JMflM 

18" 
JD, 

JMPM 

473 * ~EST •DIV• 
474 1<300 RO' 
47! INCR 
•16 OJY 
411 JO' 

•79 JMllM 

479 K30'l !NCR 
410 TZI 
481 DIV 
•82 JDl' 

•II JM'M 

414 * 
419 * fEST 
418 '-
487 K403 
488 
489 
490 

LOA 
DA• 
T'.ZB 
O!V 

K294 

KOg 

00! 
KMXN 
l<MXN 

K300 

K09 

B 5+UO•O 

ERROR 

··--t eatO)( NEG 
EXECUTE 
l~IT OFL.O 
A•A+t 
!HUD OFLO 

F.RRQR 

A•B+1 
Sl-tUO OFL.O 

f R"'OR 

FOR OF~O DETECTION 

003 
K'ZRO 
K3t>2 

KOP. 

001 

KON! 
K.t.,3 

KOO 

tNtT Of'LD 
A•8•1 
EX!CUT! 
OK 

ERROR 

••1 
CONTINUE 

E'RROR 

BY MAX POSITIVE· 

o<> no4S t 

00 0()4(§2 
no oo•e~ 
oo no48A 
00 t)048! 
oo nn4e6 
oo no467 

o o no 4_ftlL.----· 

oo no4eo 
on tH>470 

00 00471 

00 ()0472 
oo no473 
00 ,,047• 
oo on•1e 

~-- OJ) no47e 
00 ft{)_~77 

00 tt0478 

00 00478 
00 ()0480 
00 OOAlt 
00 00482 

00 f'OA83 

oo no48.t 
oo no.t8!5 
oo no•ee 
oo ·no•87 
oo no.tee 
00 00489 
oo no490 

t9' 

T · - ·. ·u. • c•.:•:,._ -•••·•u•t.•••--ill-i:lilif'Milai····,_·:11iTiilil ..... tuiij:-iiitliii'·:·:liylii;. ___ iui•l•£•'····11-· ···11·111··•·r•r211.·111i, · .• -:-~iliT'iiii•· . .--.--.-.-illlbiil:-.~, •• _--.. _,-.. :-._ •. ····-·11T1111··.:111:. -._-,j_,_-._=····•.-•fa•*·•· ·-·•1_•···· ··•· ·•u••· -....--
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001521 00511 t A 491 ?AR 00 no49t 
001522 001AOn 4 492 RO ff oo no•9~' 
001023 009111 A •93 !AR no ()t'H19~· 

00112• 001001 A t194' JO' t<4C'4 00 ~()4g.i, 

001525 001530 A 
oousaa 001000 • 495 JMPM K09 00 f'\049e; 
001817 002349 A 
001530 005112 ' 406 K404 IBR 00 n049fli 
001511 007400 • 4g7 ltOF 00 0049?' 
001531 005122 • 498 !BR no n04Qa~ 

001933 OOlOOt • ~09 JOP' 1<405 00 nn•g~, 

00113.t 001517 ' OOUJIS 001000 A 500 JMPM K09 00 ·no5or1 
001931 On23A9 ' oo5or-- -0019:17 012~51 A 501 J<40~ I.DA KMWP 00 
001510 005311 A 502 DAR 00 1~050~1 

001841 005211 ' 503 CPA 00 100!0~1 
0011•2 one111 A So• lAR 00 "0504111 
001543 005002 ' 505 TZ8 00 nosoe1 
001944 172351 • eoe DIV KMXP 00 1H>5oe1 
0015•1 007~00 A 507 "'' 00 00507' 
001548 005311 A 501 DAI 00 t"n!5oe 
001117 Ot5311 A IOI DAR 00 no!50G1 
001550 0053U A 910 OAR 00 noeir1 
001911 001001 A eu JOI' t( 406 on f.)0ei11 
011511 001515 A 
001111 ooaooo ' 111 JMllM Kit Ot') OO~H~! 
00119• 001341 A 
001951 005311 A St:J KA08 o•• 00 no~t~ 
00111• 001111 ' 5t• OIR 00 t>0!5l41 
001197 001311 ' 515 DIR 00 no!lte 
001111 OOltOt A 518 JO, K•n7 00 noeu; 
011981 01151• A 
011911 001000 A ,,, JMltM KCUt 00 noet'' 
101511 0013•1 • 511 • 00 ()05UJ 

519 * TES-T •DIV• +1e, .. us BV ~~ 00 no!H9 
520 • no t)()52C) 

00159• 005001 A 511 K401 TZA 00 1'0!521. 
00!585 022394 A 522 1.08 KSTN 00 no~u~ 
001111 172353 • 523 DIV t<MFV no noeu' 
00,187 005311 A 524 OAR 00 noes2.c1 
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001138 ooeoa~ A 8!57 '--DB! 01777~'1 8••15 00 0055'' 
00&117 S1171t A 
00 t cuo 171393 • 558 O!V t<MFV •·!5 00 tHHHUS 
oou•• 1 001010 A 590 JAZ I< AH• CH< 00 . (H')5SS1 
0018•2 0018•5 A 
001841 001000 A 560 JMPM K09 !RRQR 00 noeen 
0011•• 0013•8 A 
0011•5 005312 • 581 IC 414 OBR no OO~HH 
001140 005312 • 581 D8R 00 '1055~~ 

001••7 Ott532t A 583 OIR ()0 no5e~~ 
OOSISO 001010 ' 584 JBZ t<310 OK 00 0058.dl 
001691 001954 A 
001892 001000 ' 585 JMltM t<og ERROR 00 noee! 
OOt893 0023.,, A 

see * 00 l'Ht !5!."t 
587 * TEST •DIV• ev ON! 00 ·OOe5e7' 
588 * 00 00581· 

001194 005001 A 559 K31"' TZA A•O 00 1r)tHHHil' 
001855 005102 A 510 ?NCR 002 B•1 00 0057Cl1 

001158 l113S1 ' 971 DJV l<ONE EXECUTE 00 00!57t 
001•17 001010 ' e72 JA! K3i1 A SHUO•O 00 C'Oe7~ 
OOtlfJO 001183 A 
001111 001000 ' 571 JMPM KOt~ !R"DR 00 00573 
001881 0013•8 ' 001113 009322 A ,,. I<~ 1 t DIR B•B•1 00 00!7• 
oosee~ 001010 A 575 JIZ f<31l 5 CONTtNU! no 00575 
001111 001110 A 
001881 001000 A 518 JM'M KOO ERROR 00 00578 
001117 0013•8 ' 0018,0 011111 ' S71 k315 LDA STVP f520F ? 00 no~J77 
001171 001002 ' 578 JAf' K324 VES 00 f'0578 
001111 001710 A 

579 • 00 nos10 
510 * 91011 C~LV no t.>Q!J8() 

0016'3 005303 A Sit K32n DICR 00~ A•8••1 00 noee1 
00117• 172357 A 582 DIV KO~JE EXECUTE 00 no!58e 
001175 005111 A 513 !AR •·••1 00 no5e3 
OOSl79 001010 ' 58A JAZ l(!tt • SMUD••1 00 noee• 
001877 001702 A 
001700 002000 A 585 JM'M ICOSJ ERROR no no58& 
001701 ooa~•e A 
0017<'1 001020 A 'ee 1<321 JIZ 1(3~0 A StifUD•O 00 f.'0!58~ 
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001703 001713 A 
00110• 001000 A 587 JMPM K09 E'RROR on t)tHH17 
001700 0011•1 A 
0011oe 001000 A 588 JMft K!!O CONTINUE 00 no58A 
001107 001711 A 

589 * 00 ncHUUi 
eoo * 920/f' ONLY 00 no59o 

001110 005~01 ' SSH 1<324 DICR 003 A•B••l 00 00591 
001711 112107 ' 592 DIV l<ONE +t 00 00592 
001711 009tl2 A eo~ llR 00 no!593 
001713 001010 A !\04 JIZ ••A r) I( 00 no594 
OOl7t• 001717 A 
001711 001000 A 595 JMPM t<OSI ERROR no no~u~e 
001711 ooaa•e A 
001717 001010 A 598 JA! K33n 01< 00 ooeu~e 
001710 001713 A 
00l711 001000 A 507 JMPM ICOQ ERRO" 00 noeo1 
001111 0013•9 A 

''a * no 005913 
511 * T!ST •DIV• 8V MINUS CINE' 00 no5gg 
flOO * 00 00600 

001711 001001 A 101 tc3io TZ• A•O on ()0801 
00!71• OOltOI ' eoa !NCR t)Of !•+1 00 noeo2 
001111 171110 A 803 OIV tOU]N EXECUTE 00 00803 
001711 001010 A eo• JAZ 1<3!1 A SHUD•O 00 noeo• 
001717 001111 A 
001710 001000 A eos JMftM 1<09 ERROii' 00 nosoe 
001711 0011•1 A 
001111 OOllll A eoe K.311 !lft B•8+t 00 OOft.06 
001711 OOiOIO A 907 J.! K3415 CD~TINUE 00 ooeo1 
00171• 001717 A 
001111 001000 A 108 JM'M KOO f RROR 00 00808 
001711 001111 A 
001737 Otlllt A 801 K3•!§ LOA STVP 820F ' no nosog 
OOIP•o OOiOOI • ltO JAJI M430 VES on t)0810 
00&7•l 001111 A 

tit l * no ~n~tt 
511 * 9101! ONLY no 00~12 

0017•1 001103 A 11a K3•t> DICR 003 A•B••1 00 ooet3 
001J1a 111110 A et• OIY KMON EXECUTE 00 nntH• 
0017•• 001111 A eu1 IA" ••••1 00 ooste 
001749 001010 A IUJ JAi J<J•t A SHUD•-1 no nnstfi 

~ .. ~ 
-- - - -- -- - -- --- -·. ------ - ·-- -·-· --- -· .. ~- ---·- ~---· ------~ . ~ ·- -

'''illiqJillll"ll' u ·- .•• 11111 
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002012 no2:s•e ' 6A8 * no (')Ot;.t1fl; 

547 * no "06'17 
848 * TEST OIVI AN" MUI.I IN SEQUENCE (620/I ANO 820/F) 00 006A8 
8A9 * 00 ('H>6•9 
650 * on noseo 

OOIOt3 005303 A fi!t KAO~ D!CR 003 Aaf.h•t no tH>~tH 
00201• 008170 A 8!52 DJVJ ., t OI\I BV •t 00 00~!5P 
001015 117777 A 
001011 ooeteo ' 653 MUI.! •t MUI. SY •! 00 no~!53 
001017 117717 A 
001020 005111 A 554 !AR A•A+1 00 OOfS54 
001011 001010 ' 659 JAt '<401 A SHUD••t 00 (')OfS!~ 

002011 002019 A 
001021 001000 A 659 JM'M KOO !RROR 00 t\OfH56 
001014 0013•8 A 

00~~1-002019 007401) A 857 K.t0t RO' !NIT OFLO 
001026 oostat • 191 I8flt 8118+1 oo "oeee 
001027 001001 ' eso JO' 1<4~2 CONTINUE oo ooee; 
001030 o"aoaa • 001011 001000 • eeo JM'M K09 ERROR 00 nnr>eo 
001011 002148 A 

ee1 * 00 no&e1 
001011 011111 A eea K4I'- LDA ITVP 8201, ' 00 noee2 
001034 OfttOO• • ee3 JAN K450 NO 00 noee3 
001031 001098 A 

88• • eao1, ONLYI OIVI/MULl 00 no ea• 
ooto~e on11~3 A ~es K434 DIC" 01)3 .,.a •• s oo ooeee 
001017 one110 A eae DJ~J wt AIOJB•+l 00 eo8es 
OGIO•O !11111 A 
001041 001110 A 897 MULi •t •••118•0 00 noe&7 
0010•1 177777 A • 
001041 OOltlt A 881 IAlt on noeee 
0010•• 001010 A 989 JAi ••4 t\O ooees 
0010•5 001090 A 
0010•9 001000 A 610 JMPM KOO ERROR 00 ooe10 
0010•7 001148 A 
001090 001011 A 871 TIA 00 no671 
001051 111a11 A 912 !ft A IOOtP •077777 00 noe12 
001091 OOlOlft A 873 JAZ K•!O CONTINUE 00 no~73 
001091 ooaose A 
0010s• onaooo ' 674 JMftM KOg 00 noe7• 

~ ~ ~ 

i111111111mrnLU. Lii. IJ .. 1111• . .. I 
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002050 002i•e • 675 * no nntS75 
616 * TEST MULE om DIVE C.EXTEN"E'l ADDRESSING) 00 nots1 1~ 

677 * 00 n.Ot;1'1 
871 * 00 nt.>61R 

001051 OftllOOt • 579 K•eo TZA 00 noe1g 
002057 oneo20 ' eao LDI! 3· on noea10 
001090 0001)03 A 
001081 008tl' ' eai MULE t<TF.N :5Xl0130 00 noee·t 
001081 002318 A 
001183 ooe111 A 812 DIVE KMFV · 030 OJV av •5a. ,.'1,R•4 ~o (')f')f58 ~ 
00111• 001~53 ' 001010 008131 • 8fJ3 !ftAl • 00 coee:5 
ooaoe• oeooo.- A ..... , 101011 • ••• JA! ••• 00 ooee4 
001010 001071 A 
00101& 002000 A ea& JMl'M 1<09 ~RROR ()0 00f585 
Otlt12 0011, • • 001111 01)5011 A ••• TIA 00 ooeee; 
00111• 001111 A 117 OA" 00 0088'' 
102011 1~1353 A 811 IUI l<MFV w5 00 00881!1 
001171 001010 ' ••• JAZ f(.l,2 00 00f51Gt 
111117 O•ltll A 
lllllt OOlltO A ••• JMfJM· 1<01 !ltRllt 00 nte9"1 

IOllll 0013•• • 111111 Otlttt ' e11 KASI !NClt oo~ 8•1 •• nt~•t 
111111 10•1•• A ••• Mt.ILi IC!Kt< .. t,I lNlf.XED RV " 00 {\0.f.92 
... IO• OtNIJ~A 
ltlltl IOtll ., 111 JAi ••4 00 (')0611 
... , .. ••ltlt A 
•••101 101001 • ••• JM'M KOO 00 "0~94 
101110 ooe1.•• ' •••111 •••••• • , .. TIA 00 noets ... ,,. 111114 A ••• !)U l<!)rK 00 t)tH596 
011111 IOlllt ' •D7 JAZ K•54 00 noe91 
10111• 001117 • 01111• 001000 ' 998 JMllM l<t'JGI ER~OR oo noegs 
001s1e 0023•• A 
001111 009001 • 699 fU911 TZA 00 noegg 
001110 01131• A 700 LOI t<Extc 8•025252 00 fl0700 
001111 ooe11' A 701 DIVE* K£)0(+1 00 00701 
001111 101319 A 
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00112~ 001010 A 1n2 JAZ *•A 00 00702 
00212• 002127 A 
002125 002000 A 703 JMPM 1<09 ER~t'JR 00 00703 
002126 0023•e A 
002127 009322 A 70• DIR no "0704 
001110 001020 ' 705 JBZ f<"11 CONTINlJf! 00 no1os 
001111 00113• ' 001132 on2000 A 1oe JMltM f<OP no no1oe 
001113 Oft23A9 .l 

ooa1a• Otlllt A 707 K87·1 LOA ITVP 820/F? 00 no101 
001115 001001 • 708 JAP • •• 00 t)0708 
00111e 0011•1 ' oot111 001000 ' 709 JMft• l<fNT EXIT OftTIONS Tf ST IF e~OII ()0 tH>70Q --· 
0011•0 ttJt2•• j 

00•1•1 OtHOtO l 710 JAZ• KENT !XtT OPTIONS TEST r, 6PO/F WITHOUT OPTIONS 00 0011!\ 
0011•1 1012•• • oo•s•a 001000 A 711 JMP t<7no !XECUTE 620/F OPTtONSI BT & SRE 00 f"n711 
0011•4 002145 A 

111 * 00 00712 
713 * 00 00713 
11• * 00 on7tA 
715 * 8101, T!ST: BT ?NSTRUCTtON 00 no1us 
711 * 00 00718 

0011•1 012;s12 A 717 tc1on LDA f<DtH 00 00717 
0011•• ooe••o A 711 IT 040,t<702 TEST fUT 0 flF ' FOP n 00 00,18 
0011•7 002111 ' 101190 001010 A 711 JM ft K7e8 E~ROR JUMP 00 00719 
1}01191 002131 • 111111 oo•••t !:. 72C K7t~ IT 01,K70A TEST tU7 l OF A FOR t no 00720 
OllSSI ootta~ A 
00119• 001000 A 121 JMlll tc:7P8 ERROR JUMP 00 Ol'721 
001191 OOlllt ' 001111 oo•••• ' 711 k70• IT o•e,1<1oe T!ST BIT e OF A FOR 0 00 nn122 
001117 001111 A 
001&80 on1000 A 71! JM' 1<1~e ERROR JUMP 00 (')0723 
0011•1 001111 • 001182 ooe•a1 A 714 K 7 0'1 IT 07,t(709 TEST B!T 7 nf' A FOR t 00 no12A 
001193 002118 • 00111• 001000 A 715 JMP K1'-9 ERROR JUMP no 0072! 
001111 002231 A 
001111 ooe•se A 719 K70P IT ose,K110 T!ST B!T tA ~, ' FO" c on no12e 
001157 001172 A ,,,,,. ~ " 

------- -------- - - - - . ----4~ ._. - _,. __ - - -···- ---···------ -·------ - --·-- --
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ooa110 001000 A. 127 JMP t( 1'~6 ERROR JUfi1P 0() "10727 
001171 0022~1 • 001172 ooe•i1 A 728 K7tO ST 017,t<712 TEST BIT 1e OF" • FOR 1 00 007218 
001173 002118 ' 00211• 001000 • 729 JMP t<12S ERROQ JUMP 00 0072![> 
001115 ooa111 .A 
001178 one4.tl A 730 K1U~ 9T• 04?,l<tNO T!ST BIT 2 OF A FOfl "' JU._,P !NfHqfCT ,,., 0()730 
001177 1n238t ' 001100 001000 A 731 JMpt f(72f5 ERROR JUMP 00 no73't 
002101 002231 A 
001101 022393 A 732 t<7tA L.08 1<002 00 00732 
001101 OOIAZO A 733 IT 02n,K7US TEST fUT I OF B FOR 1. 00 ~073:~ 
001104 001107 ' 001109 OtllOOO A 7~• JMft 1<726 ERROR JUMP 00 r>073•S 
00110• 001131 A 
001107 one•a1 A 735 k718 IT 021,t<7t8 TEST BtT 1 ,,, e FOR 1 00 00735 
001110 002113 A 
001111 001000 A 739 JMP K7~f5 ERROR JUMP 00 ()f>13f$ 
001112 002231 ' 001111 008488 A 737 K718 BT 096,1<120 TEST BIT 5 OF a FO~ n 00 no73'' 
00111• 002tt7 ' OOlltl 001000 ' 738 JMll 1<7?8 ERROR JUMP 00 0073fl 
001111 002131 A 
001117 009481 A 739 t<72n IT 081,K1?2 TEST £UT '1 OF e. FOR 0 00 00739 
001110 001213 • 00111& 001000 A 740 JMll K7fe ERROR JUMP 00 no7 4C~ 
001111 001131 ' 001111 008439 A 7•i 1<122 IT O~~,K124 TEST 8IT 1~ OF B FOR l 00 007 • i. 
OOllZ4 COill' A 
002115 Oftl~OO ' 1•2 JM' 1<1~6 ER~OR JUMP 00 t'01•~~ 
001128 001231 A 
001111 001•1e • 7A3 t<72A IT 01!,K730 T!ST BtT· 14 nF 8 FOR 0 00 rJ07•~~ 
001130 0022•0 j 

001111 OOttOO A , .. f(726 Jiii ··~ 00 ,,.,074~1 

001131 001137 A 
001113 onaooo • 145 JMPM lQ80 PRtNT ERROR DATA 00 0074~' 
00113• OOS7ll • 001135 001000 A 148 JMP k13fl CONTINUE 00 ,,07~~ 
002131 0021•0 A 
001117 000000 ' 1A1 HLT ER~QR..,•BT 00 no7•7 ,., 

* 00 no1•e 
749 * 00 nl'7•9 



OOll•O 0tl31t A 
0011•1 onee1a • 
0012•1 002382 A 
0011•1 001000 • 
OOIR•• 002318 A 
0011•5 009813 A 
0011•1 00231! A 
0011•7 001000 A 
001190 001153 A 
001191 001000 A 
001151 001318 A 
001151 OtlltO A 
00111• 001010 A 
ootase ooos•• A 
001151 0"'8819 A 
0011s1 oottt• A 
001180 001000 A 
001111 ooaase A 
001182 005000 A 
001111 00500• A 
001884 001010 ~ 
001189 0003SO A 
001111 ooee•e A 
0011e1 ooao•e • 
oe1110 OfttGOO it 
001111 001311 A 
001111 on!'lOO • 
001171 021111 • 
00111• 001811 A 
001119 tOlllO A 
001111 OOlOOO A 
001117 OftlllfJ A 
001100 001817 A 
002101 102117 • 
001102 001000 A 
001103 001308 A 
OOllO• 001000 A 
OOllOD onl311 A 
ootaoe 0123e2 ' ,.. 

7!50 * 
1!51 * 
752 * 
1!3 K7~n 
79• 
755 
nse 
797 
7!8 
159 

780 

781 K73t 
752 

783 

184 

768 
789 
787 t<7~4 

788 

1•0 

170 
111 K74~ 
112 
773 ,,. 
179 t<7:SR 
116 .,,, 
771 

VOR'tEX OASMR 

6201, TEST: SRE INSTRUCTION 
oo no?5o 
no nn751 
00 00752 
oo no7~! 
no no7!J.t 
00 ()07eS 
oo nnnJe 

LOA 
DATA 
DATA 
JMP 

DATA 
CATA 
JM' 

JMP 

LOI 
1.DWl 

SR! 

JMP 

NO, 
TZV 
LOS! 

SR! 

JM~ 

NOP 
LOI 
DATA 
HZ! 
JM ft 

DATA 
Ml! 
JM' 

JM ft 

LOA 

1<001 
OOtitH 3 
KOnt 
t<7A8 

00~813 
l<ll02 
K732 

KMDN 
ton 

CODE FOR SRE,COMPARE A,DtRECT,NO SklP 

~RROR JUMP 

CODE FOR SRE,COHPAR! WJT~ A,OJRECT,DKXP Ok 00 no151 
ADDRESS FOR CONOTANT KD02 oo no1ee 

oo oons; 

ERROR JUMP 

00 t}Q761 
('0 007ti? 

00 00183 

K1A~ ERROR JUMP oo no1~4 

00 t)07fJ! 
00 00788 
00 00187 100 

KONE 
oo~e21 
1<7!2 
K7A8 

006627 
K7!50 
K7A8 

l<Dt'1 

COM~AR! WITH X, ?NO!XEO RY e, SKIP OK 

COD! FOR SRE,CnMPARE WITH a,IND!RECl,SkIP 
tNOIRECT ADOR!SS 
ERROR JUMP 

SRE•~COMPARE ~?TM B 1 !N~IRECT,NO SK!P 

!RROR JUMP 

•12525~ ,... 

oo no1e,. 

00 00789 

00 00.770 
00 00771 
oo no772 
00 "0773 
on oo77A 

00 t'0775 
on no11e 
no 00111 

oo nn.77@' 
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002307 Ot"t881.1 A. 180 DATA notHH4 SRE•COMPARE wITH A,RF.LATIVF,SK!P 00 no71~" 
001310 0~0005 A 181 DATA ~ PEI.AT IVE A DORF SS 00 no1a1 
002~ 11 001000 ' 782 JM,- K1A6 ER"'OR JUMP 00 0018:?. 
001112 002318 A 
001113 001000 A 713 JMP• t<OJ"r EXIT 00 nonr~ 
ootat• 1011,. A 
OOlltl tf9112 • 784 DATA 01,5252 O'l no784 
001118 001100 • 185 K7Af5 Jiil ••6 00 on785 
001117 002314 A 
001110 002000 A 719 JM'M IQ8'l P~?NT f'RROR 04TA no ~078~ 

001111 003718 A 
001311 001000 A 787 JMP• t<ENT !)(IT 00 00787 
001111 10124• A 
00111• 000000 A 711 MLT ERROR..,ll!ISRE 00 0078A 
0011115 on1000 A 791 JM'* KENT E:><IT 00 00789 
001321 ttH a•• J. 

790 * 00 <'\n790 
001317 002313 A 791 K7!Jn OATA t<D02 lNO!JlECT ADO~!S8 FOR t<73e 00 <'.'079S 
001330 ona3S1 A 192 1<1e2 DATA KONE tNOtf:fECT AtH>RESS FOR K742 00 00792 

703 * t)O tH'>1D3 
n:•• * 00 007SU 
715 * 00 no1ee 
789 * KINT••!RROR CONTORL RtiUTINE. 00 00796 
7D7 * MAINTAINS CONTENTS 01' A ANO 8 AJt,tO PLACES 00 onna1 
798 * ERRD" ENTRANCE AOORf SS tN )(. ORIGINAL 00 00798 
700 * CONTENT I O' )( SAVED AT t<SV>C, 00 00799 
800 * CONTI NU! CH!Ct<ING AFTER ERROR HALTIPR!NTOUT. 00 t)080() 

101 * 06 00801 
001111 01•1S5 A 802 1(10 IT>c KSVX SAVE )( REG 00 eoatu! 
oota1e 031:s•e A 803 LOV 1<09 f RROR ADi)~ 00 00803 
QOll31 0053•• ~ 804 DXR 00 noeoA 
00111• 00534• A 10! DXR 00 00805 
oota11 001100 A eoe Jiil t<23 on t'.t0806 
00111• 002141 ' 001117 ontooo A 807 JMflH 1080 PR!N'f ERROR DATA 00 ,-,OAO'' 
0011•0 on111e A 
0011•1 001000 j IOI JMP K33 RETURN no "0808. 
0011•1 00234• ' 0011•1 000300 A 809 K23 HL.T 0300 on noRog 
0013•• 031S9S A 810 1<33 LDX KSVX REST OR )( R!G 00 OOA 1Ct 
0011•5 OOlOOO A 111 JMtt 1<09 RETURN 00 ,,()811 
001341 001a .. e A 
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0011•9 
00134'7 on1000 • 001390 002331 A 

001111 0,1117 A 
001191 100000 ' 001153 ''''73 A 
00111• 000010 A 
001191 000000 A 
001191 000000 • 001191 000001 • 001110 177177 A 
001aei 001101 ' 001311 115112 A 
001113 031•11 A 
00118• 121111 A 
ootaea 10131• ' 011111 OCOOlO A 
001117 Oft0014 ' 

001110 000000 • 
001111 ooeo11 j 

~' 

812 1<09 
813 

814 * 
815 * 
ate K"1X• 
817 KMX~ 
818 KMFV 
819 KST\I 
820 KIYY 
121 K!Rr-, 
822 KON! 
12:S KMO~ 
114 KlN'i 
82S KDOt 
Ill KDOt 
117 K!X~ 

8!1 
Jfl'P 

OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 

0 
I( 10 

n77777 MAX POS, •ALTERED TO 317111 FOR 622/t 
0100000 MAX NEG, •ALT€PEO TO Anonoo FOP 62~/I 
•5 
HI 
0 ~ REG STOR 
t) 

1 
.. t 
K7f~ INO?R!CT AOnR!SS ,OR K712 
01252!52 
oa1•e3 
029252,(KEXK) 

oo OOR1P 
no ("(')1'1~ 

00 1')081• 
00 00815 

TEST 00 n,oetfi 
TEST 00 noe11 

00 00818 
no 00819 
00 noe20 
00 noeet 
00 00822 
00 noet~ 
00 0082• 
no no"2e 
00 nt>82f5 
00 00827 

121 KTE~ DATA 010 00 ooeee 
819 KFOq/ DATA 4 00 no!29 
111 * oo noe3o 
''' * oo noe3t 
111 * oo nte.~e 
113 * 00 008!3 
II• * 00 noB3• 
111 * eo noe3e 
111 ******•••••••••••••************••••••••••••••****•*•****••••************oo ooe3e 
111 * tt IOI~' 
Ill * fXTINDfl lOIR!SIIMI IMSTRUCT!OHI TFIT It t0838 
831 * 00 00831 
Ill * *** HOT! •** 00 n&l•O •• , * 00 00841 ••• * THI 'ILLOWJNG CONSTANTI 4ND ~~~AM!TERI APE •LTEREO AT START.UP no ftnA42 
••a * 1, 811/l T!STlNG ts IP!CtFIED• !XNG,fM~N AND Ex1e+1, 00 no843 
••• * lACH OCTAL IS SET TO THE 18•!1T EQUIV, 00 noeA~ ••s • no ~o8Ae 
e•e * n~ noe•e 
1•7 * oo nn847 
1•8 ··················••*************•***•***********•*******•************••00 008~8 
141 * oo no8•o 
850 !XEN INTR 0 00 OOl5D 
891 L~A! !X~ •1f92!t CDtRECT' 00 no!~t 

~ ""' ' '. 

-- - - - -- - ~ - .. -~ -
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001372 00302A A 
00237~ 13301• • 892 uu f )( J< on fit'.'852 
00117• ootoio A 853 JAZ *•A CONTINUE 00 Ot.HH53 
0023'5 002400 A 
001376 001000 ' 85• JHJt !)(01 FRROR JUMP 00 no85A 
002~77 OOIAl! A 
001•00 009017 A 855 I.DIE EXPO. •0 00 ()0855 
001•01 003018 A 
001•02 009011 A 898 TfU 00 OOl'5~ 
001403 001010 A 897 JAZ ••4 CONTINUE 00 noee1 
001•0• OOIA07 A 
001•0& 001000 A 858 JMP !XtU ER~OR JUMP 00 noeee 
ooa•oe 002419 A 
001•01 008017 A 890 LDXI !XI< 00 11\08!59 
OOIASO 0«'101• • 001•11 005041 • ISO TXA 00 noeeo 
oot•12 13301• • 891 !RA EWK 00 1'0861 
001413 001010 j 892 JAZ E•·,,2 CONTiNUE ()0 noee~ 

001•1• 002424 A 
001•1& 001100 A ae3 EXtH Jiit ••6 00 nose:s 
001•1• 01)2423 A 
OOl•t7 ooaooo ' ae• JMJIM IQ80 PRINT ERROR OATA 00 00884 
001•10 003718 ' 001•11 001000 A 885 JM' EX02 00 noeee 
001'112 002424 A 
001•11 000000 A aee HLT ERROR••LOAEILOBEILDXE tD!RECT AOORESS!NG, 00 ooee~ 

887 ff 00 ooee:, 
00111• 013010 • aee EXO? LOA !Xk2 •0525·2!5 00 00988 
OOlllS ooeos' ' •et l!AE EXt<3 DIR!CT 00 t'l0861~ 
001111 003031 i 
00••11 Ot301t • 810 LOA !XK3 00 ()087() 
001•30 133010 A 87! !RA EXK2. 00 noe7il 
ool•at 001010 A 172 JAZ .... CONTINUE 00 00872 
001431 001419 A 
001•33 001000 A 11;, JMf' ()(03 !RROR JUMP 00 C"toen' 
001•1• 002451 ' 001•35 008030 ' 17• LDX! too 00 no874 
001439 0001•• A 
001•37 02101• A 175 I.DI IXK 00 nt>875 
oo•••o 008015 ' 118 STll F>o<J•tno, 1 lNOEXED WITH X 00 ooen' 
001••1 002195 ' 001••• 005021 A 177 TIA 00 (}087'' 
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002e13 tn302! A 
00151• 0061•7 A 903 SUB!• f~I02 t~D?Rec·r 00 no9r13 
001515 103029 A 
001!119 001010 • 904 JAZ •+4 CONTINUE 00 nogci• 
002017 002!'111 • OOl9f O 001000 A 905 JMI' E~O~ ERROR JUMP no no;o5 
001921 onas•o A 
001522 one12e ' Doe AOCI• EXK+t,2 ?NOIRECTIPRET~DEXING 00 no906 
001123 103019 A 
OOlllA 006111 A 907 !RA'! !)(k DI~ECT 00 n09()'7 
001920 OO~OI• A 
001116 001010 A 908 JAZ *•4 CONTINUE 00 ,.,0908 
001117 002511 A 
001130 001000 ' 90D JM' E)(07 ERROR JUMP 00 00909 
001131 002140 • 001532 008031 A 910 LDXI• f Xt<A+2 DOUBi.! INDJRF-CT 00 no;10 
001133 103041 • 00153• 005041 A 911 TXA 00 ono11 
001111 133037 A 912 [Ff A E>tKA E.Xl(A•1tJ45~ 00 00912 
001eae 001010 ~ 113 JAZ E>ao CONTINUE 00 00913 
001937 0025•7 A 
OOl9AO 001100 A 914 E~07 Jiii ·~·e ()0 0091• 
001141 ooas•e A 
0011•1 001000 A 915 JMf'M IQ~O PRINT ERROR nATA 00 nofH:5 
001143 003711 ' 0111•• 001oon A 918 JM' !XtO 00 OO~H~ 
1011•9 Oel5'7 A 
1011•1 o••••• • 117 Hi.T ERRO~"·~DAflADO!/SUB!ILO~E CINOJ:RECT) 10 f.lOQt :' 

Ill * 00 b091& 
1011•7 t>13CJ• A 9U~ E~tn LIA EXNG A•+l 00 no91Q 
001190 ooe111 ' 110 ORAi EXNG Al•l 00 no92~) 
001511 00303• j 

101911 101191 A 921 ANA! EXNG .... , 00 no~n :t 
001053 003034 ' 00115• 008137 ' 921 !AA! EX~G A•O ,,0 0092~? 
001955 001034 j 

001958 001010 A 923 JAZ ••• CONTINUE 00 no~.n~~ 

001157 002512 A 
001180 001000 A 924 JMP f)(tl ERROR JUMP 00 0092~1 
001111 002575 A 
001981 one111 • 125 DRAI• EXW+t •125252 00 tJ0025 
001583 10302! A 



PAGI 32 0310117• INSPT2 YORTE)t O•SMR 22.•e MOURS 

002884 008117 A 926 ORA! EXK •12e2e2 00 no~n,., 

001585 00302• • 001988 001137 A 927 !RA! EXK2 •171111 00 no927 
001187 003030 A 
001910 00.8197 A 918 ANA! f XNG •111'117 00 oorne 
001111 00303• A 
001971 1S303• ' 919 !RA EXNG EXNGh•l 00 nog2g 
001171 Ot>SOlO A 930 JAZ FX12 oo nog3n 
00111• 001•0• A 
001175 001100 A 9~1 EX11 Jiil ··~ no noo3t 
001176 onaeo3 A 
001577 002000 A 912 JMflH IQBO PRINT FRFHlR OATA 00 n.og3p 
ooaeoo 003718 ' 001101 OOlOOO l 933 JMft EX 12 00 00933 
001101 001•0• ' 001101 onoooo A 93• HLT ERROR•~fRAEIO~A!/A~AE (O!RECTIINDIRFCTl 00 n003A 

935 * 00 noo:se 
001ee• 001014 ' 938 !X1'. DATA 000801• CODE Ft'lR L.0 Af·--ru:1. AT I VE • DDR.E SS I NG oo 009~6 
001105 000001 ' 987 DATA 01 RELATIVE ADORE SS t'O~ l..f' A! 00 OOQ37 
001101 001110 A 931 !RAJ 0117777 no no938 
001107 111111 A 
OOlltO 001010 A 930 JAZ ••!' CONTINUE 00 00030 
001111 001111 A 
OOlltl on1000 ' 940 JMll fXt3 !RRO" JUMP 00 noo•n 
001113 00111• ' 00111• 177771 A . 9•t DATA 0171777 UIED WJTM RELATlVE I.DA£ ABOVE 00 ono•t 
OOllS5 005011 A .. , OATA ooeo2e CODE FOR L.D8t,8P!CtAL T!ST OF X•f' I!ln 00 no9•2 
011•1• .. , .•. A ••a DA'A F. )( K 00 00, ... 3 
001111 001011 A I At TIA 00 oog•• 
e~••to COlllO A ~45 !••! ! :i" 00 noo•e 
001•11 00301• • 001111 0010•0 • ••a JAi e-x1• CONTINUE 00 0004fi 
001111 001•11 A 
00111• 001100 ' 147 !Xt;, Jiit ··~ 

. 00 00947 
001111 00111·1 ' 001111 001000 A , .. JM'H .JQAO PRINT ERROR ,,•T• oo t'.109418 
008117 003111 ' 001130 001000 ' t•O JMlt Ext4 CONTINUE 00 noo•o 
001111 001111 ' 001131 onoooo ' oeo t-11. T !RROR .. •LOAEIL08! CRELATIVE/JMM!OIATfl 00 ()0950 

951 • on noost 
001833 01303• A 952 fX14 LDA EWNG •••l ~ no952 ,.., ~ 

--- -.. -- -- --- --·- - -. -- - - -- - . - ·--
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00113• 053031 953 
,.-

STA f )(k3 00 nn~53 A 
001939 ooeo•1 l 9!• !NRf EXK3 CHECK tNflf FO~ •1 TO ., 00 009~1d 

001931 003031 A 
001117 013031 A 955 LOA EV.k3 no ong5!5. 
001••0 001010 ' gse JAZ •+4 CONTINUE 00 t)095~ 

00•••1 0018•• A 
~ .. · 

0011•1 001000 A gs7 ~ · JMP e:i73 P.:RROR JUMP 00 ()095:' 
0011•3 002717 A 
0018•• 00500• A 958 TZX 00 noPss 
0011•1 009010 A 199 LDll 01000 00 t')09!50 

001649 001000 A 
0018•1 ooeo•1 • 890 EX7_, !Nit! EXk3 CHECK JNCREM~NT FROM 0 TO 01000 t)O n09fH) 
002150 on~03t A 
001191 005311 A 981 DIR 00 no96:l 

·001191 00!1144 • 912 !X~ 00 009ft2 
001111 ooioao A 983 JIZ *+A 00 on.oe~' 
OOllS• 002817 ' 001198 001000 A 98• JMP f X70 INCJIEMENT AG•l~ 00 nogtu 
001191 001841 A 
001891 ooso•t ' aes TX·A 00 0008!5 
001110 141011 • 998 SUB EXK3 00 nt>966 
001eea 001010 A 997 JA! ••4 cnNT !NlJE 00 f'I0981 
001111 001185 • 001eea OO&OOft A oea JMtt f )(13 ERROR JUMP 00 tl098A 
00119• 001'1' A 
001885 008010 A 989 EX711\ LDAI 011000 AL.TERED TO 377t.)0("1 FD~ e2211 TESTING 00 009fSt~ 
ooaeee 077000 A 
001197 0!3031 A l'7.0. ST~ !)!t<3 00 (}0070 
co1e'o 005004 • 17i TJX 00 0097 ~l 
002111 001010 • 81i !.011 OH160 00 00972 
001811 001000 • 00111a 007AOO j 973 "0' 00 noo1:t 
OOllJ4 0010•7 A 97• EX7' JN•I EXK3 ?NCR F~OM 011n00/37700~(622I) TO OVFL no nn074 
001171 003011 A 
001171 005311 ' 975 DI" Ot> 0097!5 
001817 009144 A 978 IX~ on 00971S 
001700 001010 A 877 JIZ .. , 00 nog11 
001,0l 00110• A 
001701 001000 A 978 JMI' EX1t !NCR!MfNT AGAIN 00 no97U 
00170, 00217• • OOl70A 001001 A 179 JO' ••• 00 nogn; 
001109 001110 A 
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002708 001000 A 980 JMP !X73 f:RROR JUMP 00 no9BO 
001707 002727 A 
001110 001001 ' fHS JO' !W7l ERROR JUMP 00 nooet 
001711 002727 A 
001,ll 0110~1 .. 911 LOA Eltt<3 00 00982 
001711 131035 A 913 EX72 "" fMVN MA)( NEG 00 noge3 
001114 001010 A 994 JAZ •·U 00 no98A 
0017!5 002710 A 
001711 001000 A ~·· JM' !X13 ERROR JUMP 00 n098! 
001717 001717 A 
001110 01101• • 088 EX77 LDA EX~G •1 00 noqee 
001711 053011 ' 917 STA !XK3 , 00 no987 
001111 001041 A 919 !Nit! !XK3 00 00981' 
001711 001011 A 
001714 011011 A 919 L.DA !XK3 00 00989 
001719 001010 A 900 JAZ !)(75 CH!CK. ?P' PD8Tt~JO!X!NG TO !f TESTED 00 noooo 
001711 001738 A 
001717 001100 .. 911 !)C7:1 JSli ··~ 

00 noo~H 
001730 001715 • 001731 001000 ' 992 JMllM !QRO PRINT f RROR O~TA 00 noo;~ 
001731 003718 A 
0011a;s 001000 A 911 JM ft !)(15 CHECK !' POSTINOEX?NG TO BE TES TEO 00 00003 
00171• 001718 A 
Ctl119 000100 ' 

.. , MLT !RROR•-.tNR! 00 ftOP941 
915 * 00 ()0195 

011718 Ot UIS A 918 !)(7~ LOA ITV~ 820, ' 00 noooe 
tOl,17 001001 j .. , JAP !Xt5 V!S 00 nOSl07 
001'•• 001.,•1 A 
. Otl111 tOllOe • , .. JM'* UCF-N RETURN 00 no908 
001741 1ota10 A 

911 * 00 0009P 
1000 * 00 n1000 
t00t * 6201' TllTI POST INDEX E>tT!NDED ADO'fESSING 00 ntOOt 
1001 * 00 n1no2 

001743 00900• j 1003 !Jtt~ TZX tlO t't 003 
0011•• 009119 ' tOOA LDAE EXk,t,n2('aO POSTtNDEXING ~!TM. )( rtEG 00 ti 1 t')O.t 

0011•5 00101• • 0011•• 13101• A 100!5 ERA e: )CI( 00 t"1005 
0017•7 0010lO A 1008 JA! !Xte CONTINUE 00 ntOO~ 
001710 001791 A 
OOIP91 oosooo ' 1001 JMP EX2tl E~ROR 0(') n1no1 
001791 QOl77t ' ,., ~ ~ 

£.! ',, , ...• 
*" ti ; ' q; 

'~·· 
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OOt.7!3 ooeoao • 1008 e:x1-. LDIU 1nn 00 0100~ 
00179• 000144 • 002751 ooe21e A 1009 l.OAI EXI<• 2. oo, 2, oano POSTINOEXING WJTM ~ PEG 00 f'1009 
001798 002810 • 001797 S3IOR• A 1010 ERA E»O< oo 01n10 
001710 001010 A 1011 JAZ E>:t 1 CONTINUE 00 0 t 012 
001111 001114 ' 001181 001000 A 1012 JMP E~?O ERf.POR DO 01012 
001781 001771 A 
00176• 00921!5 A 1013 !)t11 LDAE• F,)(1<+1,1,02"0 lNO?RECT/POSTtNDFXtNG 00 ".1,, l ·~ 
001785 103015 A 
001781 13301• ' 1014 !~A ! )(I( 00 tH011d 
001757 001010 • 1015 JAZ EX~O CONTINUE 00 "tnt!5 
001770 On3000 A 
001111 001100 ' tote EX2n Jiit ••6 00 tH016 
0011'1 001111 ' 001771 001000 A 1017 JMPM roeo PRI~T !RROR (')0 0101~' 
0011'4 00111& A 
001779 oosooo • 1018 JMP EX30 CONTINUE 00 r>t01R 
002778 003000 A 
001117 onoooo A 1019 HLT !RROR•~LDAEIPOSTJNOEX?NG 00 01019 

tOIO * no 0101~ 
001000 011014 • 1011 !W30 LOA E Xt< 00 0102 ll 
ooaoos 008111 ' 1012 DATA Ofl'52!1 COD! FOR 8TA£ 1 tNO!R!CT 00 n1022 
001002 103011 A 1013 HZI !Xk1+1 INDIRECT ADOR!SS 00 01023 
00300:1 013019 A tot• LOA EXt< 1 00 "1n24' 
00100• is:so1• A 1015 !RA !XI< 00 0102!5 
ooaooe tloe11e ' 101e ADDI !XIC•tOO,P,t'l200 PGSTt~DE.XtNC: ~!TH e 00 n1~2e 
001001 ooaee" • C.01007 on3141 A g~;7 t>ATA 00~347 CODE FOR suae-,DIR!CT on 0102'' 
001010 00101• A 1021 DATA F.Xt< ADDRESS FOR SUB! no nt02EI 
00:1011 001010 • 1029 JAi EX32 CO"ITINUE 00 tH02SI 
001011 003012 A 
OOIOS3 001100 A 1030 Jiil •+IS 00 n H>3r.1 
ooao1•ooao1s A 
001019 on2000 ' 1031 JMlllM IQl'SO 00 ntn.Jt 
00101• 001711 ' 001017 ontooo A 1031 JM' !)(32 no tH032 
001010 003011 A 
001011 000000 • 1033 MLT 00 "1033 

1034 * 00 n103• 
001012 OOlOOO A 1035 fJt32 JMP• EX!N RETURN no !'103!5 
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001010 Ol\2000 A 1oe1 CAl.L r 'J~I. • OUTPUT 00 nJ.067 
003071 on3•08 A 
003071 015000 • 1088 L.08 0,t * LOW CIRD!R a BITS 00 01068 
ooao11 ooeoon A 1089 CALL ?ONA • OUTPIJT 00 ntf)69 
0010,. ooa•oe ' 003071 ooat•• A 1070 IXR * 00 ntn7i~ 
0030,8 001000 A 1071 JMI' IONt+ .. , •••••• 00 nt07t 
001017 ooaoe• A 
001100 ooeoao ' 1012 JONI LDXI MSGli OUTPUT 'PL.EASE TVP! !N ' VIA OAR 00 f"S072 
001101 00391t ' 001101 001301 A 1011 OICR 02 * (8) • 11111 FOP POSStPLf. INTERFERF:NCE 00 01073 
ooaao1 001000 • 101• CALL tOUTO)• "**"** WITH f A] 00 nto7•• 
00110• 100403 • 003105 013910 ' 1079 LOA 105 OUTPlJT •• LOWER CASE CHAFf f VIA OME 00 rno15 
00110• 053tl3 ' t018 STA ?ON3 * UPDATE 110 ! NS TRtJCT t ON 00 rJ107ft 
001107 001010 A 1071 LDAI MSG1"'1 * * 00 fH077 
001110 00397t ' 001111 0!3tt• j 1078 STA ION3+1 * * 00 n1on1 
001111 008030 ' 1079 LDil 24+1 

,. 
SET OUTPUT CTR (24 C.-.AR) 00 n101g 

003Stl 000031 ' 00111• 009301 ' 1010 DICR 03 * (A)•(B)••t FD~ POSSIBlf INTfR,ERf.NC! 00 tH 08C, 
OOllt5 0•112• A 10•1 !Nit tON~+l * 00 n t 011. 
ooa11e 00134• A 1012 OXR * DON! ' on tHOI~' 
Olltt1 Ot>I040 ' 1011 J>CZ ! 01\14 * V!S **fr EXIT *** 00 01013 
Otltlt 001111 A 
Otllll ooaeoo • 10•• CALL IOl\IB * NO,IEN epvfll RDV 00 nt08A 
ttllll •••••• A 
tllSll 103010 j 1015 JON! OMI 0 * V!S,OUTPUTf~ONT!NUE 00 n1oee 
11111• 10101• A 
101111 101101 A 10•• JMP ~-t• "**4t* no ,, 1 o.e~ 
10111• 003119 • 101117 01as11 A 1017 !ONA LOA I06 EXECUTE IN?T FUNCTJON 00 01087 
tt3SIO 113tSt A 1.-•• ITA *•1 * CLEAR ROR BFR 00 n1ose 
111111 101980 ' 10•• CIA * * ()0 f)t080 
001111 OftlftOO A 1010 CALL !O~C * SEN BFR POV oo "1090 
003111 001••• A 
00111• Ot3St4 A 1011 LOA to' • EXC tN!T !NSTRlJCT!t'lN 00 n t OlH 
00~1115 091118 ' t.012 STA ••!l * * 00 ~tf'H~~ 
001131 100000 A sota !XC n • * 00 tHM>3 
001111 0t393t A 100• LOA 1014 * Sf'R STILL ROV? 00 1'1094 
ooas•o oei1'1 A tots ST• .. ,, • * 00 0109! 
OOll•l lOtOOG A 1018 SIN o, .,, ... • * YES • f!RIUlR Ot> nto9~ 
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003142 00314! A t" 

00314~ oosooc A 1017 JMP ··~ 
.. • NO 00 nto97 

0011•• 001151 A 
OOIS•S 001010 ' 1018 LDX? MSG8 * 'Exe o•xx,01oo~wx,~0Es NOT WORK' 00 tH 09" 
0011•• 003112 • 0031•1 OtHOOO ' 1019 JMP •+A * 00 tH09Q 
001190 OOltll A 
001191 001030 A 1100 LD>(J MSG9 * 'TMANKVO.U' 00 OttOO 
003181 ooa••• A 
001111 002000 A 1101 CALL t OU Tr.)) * ****** WRITE MSG ()C) ,E)(IT ****** 00 "'t 10 t 
0011!14 101401 ' 001195 001000 ' 1102 >cEC tot lNITIAlIZE TTV 00 nttO'-
ooause 00311• A 
001197 001010 A 11oa LDIJ n2no OUTPUT 'NOW TVPE ASOF' VIA CAB 00 n. 1103 
ooaaeo OftOIOO A 
ooases 001010 • 1104 L.DX! MSGO * (8)•0200 , •A)•CHA~ 'Xl•02no 00 0110• 
ooasea 001••1 • 001183 OSl5t8 A uoe -LDA 103 * lJPr)AT! OA~ H~STRHCTION no nttO! 
ooas•• 09311• • 1108 STA ••8 • * 00 f) 11 Ofi 
003199 011000 j 1107 LDA 0,t • 'Al•O ex' 00 ntt07 ooa••• oostto A 1101 JAZ !ON!5.-5 * OONET,V!S *** !X?T * •• 00 01108 
001187 001100 A 
001110 001110 A 1101 !RAJ OIOfl * REMOVE 9!T 020f,) 00 t)t 109 
Ot3l1l tOOlte • 003111 0010•0 A 1110 CALL 10~8 * Sf N l!,R ftDV 00 nt 110 
111111 eoa••• A 

ttll'' 1011•• A 1111 IAI * OUT,UT 00 11111 
01'1171 ttlll4.• A Sill IXR * 01 flSttf ..• ,,. Otlllt A 1l11, . JM' ••• ***~** 00 nt t1 ~ 
11117' Otl1fl 4 
101100 on111·0 ' 111• LDAJ IOWA JNl'UT 00 0111• 
101101 011111 ' 011101 151911 A 1119 STA I Ott * •••• VIA C!A 00 Ot 11:~ 
ttl101· OtlOIO ' 1111 LDWI toe * •DF' VIA CIA~ 00 01116 
01110• 001111· A 
1011·01 001041 A 1117 !CIN! TX• • 'AS' v :r. INA 00 nt 117 
001108 008140 A t l ti SUBJ !Ot.0 * •OF' VIA ?NAB t)O (') t' t 8 
0011.07 0011.15 ' 001110 001010 A 1119 JA! ION~ * 00 t')t ! t g 
001111 ooatas ' 001111 001000 ' 1120 CALL TO~D,(OUT•)* • no n,120 
00111~ 003503 A ,.., .~ ~ 

- --- ---- ··------··--·-------· -- . - ----- ·-·. - --· 
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003114 100400 • 003115 002000 • t12t CALL IONO, (OUTAl* • 00 01121 
001e1e 00350! A 
003117 100•00 • 001110 0091•• A 1122 tXR • 00 01122 
003111 001000 A 1123 JMP ION5 ***** 00 tH 12! 
001111 003205 A 
001113 001000 A 112• IONflJ CALL !C,ND, I ON! INPUT no 01124 
00111• 001503 A 
003115 001901 ' 001118 001000 • t12S CALL !CINO, IONE 'AS' VIA eta 00 n112e 
003117 001101 ' 003110 003508 A 
001111 0051•• ' 1116 JXI * 'DF' VJA IN8 00 01,ee 
001131 002000 ' 1117 CALL IONO,lON.E * 00 ntt27 
001111 001903 A 
00111• ooasoe ' 003139 001000 • 1128 CALL l n~1D, I 0.Nf ****** on t"1t28 
003139 001503 A 
001137 001eoe A 
OOll•O 001000 A 1119 CALL tO~tC INPUT SFN BFR ROY 00 CH 129 
ooa1•1 0034•1 ' 001141 033911 • 1130 LOX 1021 " •••• VIA lM! 00 ntt3o 
0011•1 009301 • t13t DECR 01 • tX' PTS TO INPUT AR!A 00 ntt3:t 
0011•• 051000 A tl:S2 ST• o,i * INPUT SET TO •t 00 01132 
0031•1 013251 A 1133 STX ?Of\17+1 * GET UPDATE INSTRlJCT'IfJN 00 01133 
0031fl Ot191J A ua• L.OA UH2 * * 00 OU34 
003147 093110 A 1135 STA !ON1 * • 00 01. t 30 
001190 lft~OOC • 11a.e toN7 U~I ~ • lNPUT 00 ~tt3~ 
00$191 000000 A 
001191 0t9000 A 1117 LDA 0,1 * PRINT CHARACTER 00 ~1137 
001191 001000 A tlll CALL COUTA)• * • 00 01138 
00311• 100400 A 
001198 0091•4 A 1&30 !>Ht .. INC PTR 00 ou3g 
00,191 00910t ' tt•o DEC ff Ot * INPUT SET TO .. 1 00 01140 
001157 059000 A 11Al STA 0.t * * on nU'H 
ooaaeo 013sa1 A 11•2 L.DA IOt2 * GE,T UPDATEn lNSTRUC.TION 00 ntt4e 
003181 093118 A 1143 STl ION8 * * on 1'114~· 
001181 013198 • 1144 STX l0N8+1 * * 00 () 114~J 
003181 002000 A 11•5 CALL %0NC * SEN BFR ROV t')O ntt•5 
00111• 003••2 A 
003189 tOIOOO A 11•e JON8 ?M! 0 • INPUT 00 n ti.•~ 



If AG! •o 03101114 IN6PT2 VORTEV DAS~R 2Htl MOUR8 

003189 onoooo A 
003181 015000 A UA1 LOA 0,t * P~!NT CMA~4CT!R 00 nt t.A1 
001110 001000 ' 11•• eALL COUTA)• ****** 00 ntt•e 
001111 1no•oo ' 001111 onlOIO ' 1 t•9 I.DX! IOWE•l COMPARE ACTUAL INPUT Tf\ EXPfCTf'O 00 ntt•9 
003171 ooaas' A 
00311• 0051•9 A 1110 IDNO !NCR 04!5 * ENO OF T81, 1 00 l) t U5o 
001175 00•1•0 • 1151 sueu IOWE+2t'} * * on nus, . 
001111 001111 A 
00111'1 001010 A 1152 JAZ CtONT)* * * ve.s **** EXJT· •••• 00 CH 1!52 
001100 1010•2 A 
OOllOl 015000 A 1153 LOA O,t * ERROR ? no ntt53 
001101 135031 A 115• ERA 2e,1 * * ()0 nttSA 
001111 001010 A 1l5t JA.Z ION9 * * NO 00 ,.,use . 
00110• 00117• A 
001101 OtlOOO A 1199 I.DA O,t * • \'ES 00 011!e 
001106 015011 A 1191 LD! 2e,1 * (A)aAC:TUAL (8,111EXP 00 ntt!7 
003307 OOSlOO A 1151 JS It ••8 * PR!NTT,Nn 00 ntt!e 
003110 001315 A. 
001111 001000 • 1159 CAL\. IQ80 * * Y!S 00 "t 1'59 
001111 001711 • 001111 001000 ' u•o J ..... tON9 * • no ,., tt eo 
01111• 001114 ' 001111 100100 A 1191 HLT 02()0 00 nttfH 
01111• OCSOll A 1181 JMP ION9 **"'*"* 00 ~tt92 
101117 00311• • 11•1 • r nJ INPUT EXPECTED DATA 00 (.)1183 

11•• * ffllfTl'Uf!S •(A),(I) AFTfflt IN•1tT,8EFORE tNPUT fA)•fB)•t')77800 no ru te• 
'''•c• • 1115 u• Sf T 077900 I'•! MTl!"F!llf!~,CE F • TTf.fH1 00 .,11es 

001111 011101 • 11•• r1»1r OATA O:Sn.t,IP et A. • 00 t)t tee 
001'111 017100 • 001111 100111 j 1111 nATA 0323,tP CIA s 00 «"1197 
111111 ,,, ••• • tOlll• 10030• A 11•• DATA 03t)A,0304 Cl Al D 00 "1 use 
011111 00030• ' 11111• 000308 ~ 1181 DATA 03n5,0306 Ct AB F 00 ntt89 
001117 000308 A 
001130 0,1,0t A 1170 OATA 0777tH, IP !NA • 00 0127«'.\ 
001111 011800 ' 001111 017113 • 1111 DATA 077123,?P INA s no ntt7t 
00111a 011800 • 00113• 01710• A 1171 OAT• 077704,071704 INA.B 0 Ai "117? ""'j "" 

- ---T1f . -·-·- - .. ..... 
ilh&J. 4 
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0031!5 01110• A 
003338 011108 A 111'1 DATA 01770t.S,07770f; lNAS F; 00 01!7',~ 

00113, 0,7708 A 
0013•0 077100 • 1174 DATA JP,0301 era • no nt t7,4 
0011•1 000301 A 
0031•1 017800 A 1175 DATA !P,0323 Cl8 8 no ntt7~5 

ooaa'~ oooa11 A 
003144' 077800 • 111e DATA IP,077704 INA 0 00 Ot t7i6 
0011•9 01770• • ooaa•e 017800 A 1177 OATA IP,077708 INB F 00 ou.1:, 
0011•1 017709 • 001190 000301 ' 1171 DATA 0301 !ME A 00 ntt71B 
003191 000313 A 1171 DATA 032:S ?ME s 00 0111; 
001111 '180 XO\llA Bii t8 TABLE 01' ACTUAL INPUTS 00 nueo 

Slit • OUTPUT B R!G 00 nue:t 
ooa•o• 000000 • 1112 ID.NA ENTR 0 nuT (8l !NTRV ANO fX?T 00 fH t!P 
001•07 001000 • tt•~ CAL.L IONS •• SEN WRITE' f'FP POV 00 t)1 t8:' 
001410 003•20 A 
001.ttt 0~351! A 111• STA !OPO • G!T UPDATE n1sTRUCTION 00 n118A 
001•11 013517 • tt89 LOA IOA * * 00 01185 
OOI• I I 093• 19 A uee STA ••2 * * 00 01186 
ool•t• Otllll A Sll7 LOA roe.o * * 00 ntt87 
001•1• 101100 A 1!11 DIR * OUTPUT (8) 00 n!. t!A 
001•1• 001000 A tlll JMJI UONAJ • ****** 00 !'t1180 
ooa•11 toa•o• A 

1190 * I SENS! WRITE 8FR ~DV 00 n11;n 
001•1• 010100 • 11•1 !ON8 ENTR 0 SIN WRIT! BFR AO\' ENTRY ANn f XIT oo nt19lt 
001•11 01~111 ' tttl STX roeo· * SAVE C•l 00 nt hlH 
001•12 1}11910 • 11•a LGX JOt3 * G!T UPOAT! ~fNSTRUCtl!'N 0\) ~ 11 ;~~ 
001111 013~1! A 11•• STM ••2 ti' * no ntt9A 
001•1• oa11aa A tt9S LO~ I0t5 * (X) • TIM! OUT CONSTANT 017171 00 0110!S 
001•1• 101000 A 11•e SEN 0 1 %0NC•3 • BP'R RDYT 00 tH 196 
001•1• 001•1' A 
001417 001000 • 1lt1 CALL CTtlUT)• * NO,TOO MUCl-4 TIME? 00 n t '9'' 
001•10 100•17 A 
ooa•a1 00910• A uoa DECR 04 * VES HALT 00 01198 
001431 000000 A 1191 MLT * • 00 ()1t99 
001431 001•00 A 1100 JS93 (IONT) • ***"' SS3 EXIT •••• 00 n t 20t' 
003•3• 103041 A 
ooa•aa 001000 A 1101 JMP *•·8 * * 00 n 120 i. 
001•1• 001411 A 
003•17 033939 A 1201 lOW 1020 * R!STQR! ()() 00 tH ~O~~ 
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0034'0 001000 A 1203 JMP Cl ONB )I~ ****** 00 n120~ 
003441 1014120 A 

120• • S!t.tl! READ !'R ROV,NO TIM.! OUT no 01204 
OOl••I 000000 A 1209 IONC: ENTR 0 S£N RE•O !FR ROY ENTRY uio EXIT 00 "120!5 
ooa••a 07113! ' 1101 STX ?020 * SAVE 00 00 n12oe 
001••• 031111 ' 1107 LDW ro1• * G!T UPDATED INSTRUCTION 00 r.>1207 
ooa••e 011••' A 1208 STX .. , • * 00 nt?08 
001••• 0319~1 A 1201 LOX J.0,0 * Rf STORE (X) 00 01209 
001••7 sosooo A 1110 SEN O,tIDNC)• * BFR ROY? Vf S•R!Tl.JRN 00 tH2tO 
001•10 101,41 A 
001•11 oos•oo A 1211 .JSI~ CtnNT)* **** SS3 EXIT **** 00 tH?.1 t 
001111 1010•1 ' 001•11 001000 A 1211 JMP ••4 ****** 00 01212 
00149• 001441 A 

1211 * f N,PUT VIA tNST on, AND PRt'IT YI& ROUT JN! IN PARAM!TF..R 1 00 t.'1213 
0014191 001000 A 1214 Intt> CALL !O~lC I~PUT, S!N READ BF~ ~DV 00 0121• 
ooa•s• 001••1 A 
001•1' 011000 A 1211 LOA 0,1 * GET UPDATf P INSTRUCTIOf\ 00 nt21e 
ooa•eo 093413 ' tlt5 STA ••! * * 00 01218 
ooa•ei 011si• A 1217 LDA rous * (A)a(Bl•INT!~,!RPNCE P•TTe'.l'fN no ti12t7 
ooa•ea 001011 ' 1211 TAI • * 00 01tt8 
001•11 101100 A 1111 CIA * INPUT VIA INSTCXl 00 Ol21D 
ooa••• 011111 A 1110 STX · 1010 * SAYE ()C) 00 n12ao 
001••• 011111 A tllt LDX !Ott * ()C) PTS TO lrJWA 00 ntttt 
001••• 091000 A 1111 STA 0,1 * PUT ,., , CB) !NTO ACTUAL TBL 00 tH222 
001417 00lt4• • 1111 IXlt • * 00 0!?23 
ltl•'• 011100 ' st•• ITI 1,1 * * 00 0121• 
001•'1 OOl1A4' ' tlll !•" * * ~o Ollt! 

···~'· •'191• A 11te STX !Ott * * 00 n122a 
001.,1 Ollltl A 1111 1..ex IOND * CALL OU'f PUT AOUTJNf (PAFUM!TER 0 00 01227 
011•,• 011000 A 111• LDX 0,1 * * 00 nt228 
001411 011100 A 1111 iTX ••3 * * on nt229 
101411 011111 A , ... LOX 1020 * • 00 ntt3o 

o•••'' 011000 • 121i CALL 0 * * 00 nt2!1 
001100 100000 A 
001•01 0'1101 A 1111 tNR l D~JD • SET R!TUS\'~ 00 <>1232 
001•0• 001000 A Iii~ JMP 0 * *** EXIT *** 00 0!23~ 
001101 000000 ' 003•01 121.t IONn 8£1 0 IN?UT VIA INSTR() (X) E~1 TRY ANO EXIT on Ot23-i 
0011041 onaooo A f 111 JMll !OtD 00 nt23!5 
001101 Ot13199 A 

1239 * OUTPUT (8) 00 nt2!e 
~ ~ ~ 

-·- . ---- --- -·-- ··- ._ .. -· -·--------- .- ---· --- - - - ·---·-·· ••!!II•~ 
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001508 01)0000 A 1237 tti"'! ENTR n OUTPUT' (8) ENTRV A~!D E~lT 00 OJ2;s7 
003507 onso21 A 1238 TBA • (Al • C.Bl 00 n123e 
001910 001000 A t23Q CALL CO.UTA)• * OUTPUT CAl 00 01'-30 
001e1s 100•00 A 
001111 001000 A 1240 JMP (IONE)• ****** oo r,1240 
OOlltl 1oa1oe A 

12~1 * DATA FOR tnNT no nt2A! 
00111• 100•00 • 12•2 101 OATA 0 ltH)400 EXC JNIT TT V oo n t 24:2 
0031tS 103100 • 1243 IOI DATA 0103100 OAR 00 () 124:! 
0031tl 103300 A 12•• ?03 OATA 0103300 nAB ()0 n 12Ai4 
00391"1 103100 • 12•5 10• OATA 0103200 08~ (')0 n i 244!5 
001110 101000 • 12•e roe OATA 0t03t)00 OME 00 012•~ 
001111 102900 A 12•"1 1oe OATA 0102500 CIA 00 n12A:' 
001111 lOl,00 ' ti•• 107 DATA OU}2100 CIA8 00 nta•e 
001111 IOllOO A 11•9 IOI DATA 0102100 !NA 00 012•0 
ooa11• 101100 ' 1150. !09 OATA 01n.2~on INA8 00 Ot~!H' 
001115 101100 A 1211 !OS., ,,.,. 01n2eoo CI8 00 01251 
001111 101100 ' 1152 !011 DATA 0102200 JNB 00 012et 
00311"1 SOIOOO A 1253 IOl'- DATA 0102000 IM! 00 0125~5 
ooaeao 101100 A 129• l013 DATA 0UH100 SEN WRITE "FR ROV 00 nt25• 
001931 101100 • 1atss !r.Jt.t DATA OUH200 l!N READ BFR ROV 00 nt25!5 
001111 000000 A 1291 OATA 0 !NO OF IO INST~ TABL.P' ****** 00 012se 
001111 0'17777 A 1257 1019 DATA 017111 TIM! OUT CONSTANT 00 01251 
00111• 011100 • 1198 1018 DATA 07,900 !NT!RF!R!NC! PATTEPN 00 ns2s1 
001911 1299 1020 BIS 1 TEM, 00 ~1159 
001111 1180 Jn2t RSI t T!P4P 00 01280 

1281 * MESSAGES 00 o 12e ~l 
003117 1oe111 • 1282 MIG! DATA Ot08f;tt,•Ttitl8 !S THE 110 INS'fRUCTJON 1'f ST' 1 0 00 t" t 2fU~ 
001140 1911&0 A 
001141 t••71~ • 0011•1 110111 A 
0011•1 Ulll•O ' 0011•• &91110 A 
0011•1 1•1••0 A o••••• 1••151 A 
0011•1 1•7140 ' 001190 , .. ,,, A 
003151 l!t'I• A 
001191 191115 A 
001191 ,.,, .. A 
00111• •••7&7 A 
003151 t•71-ift A 
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003999 191309 l 
001157 15171• • 
001980 000000 A 
001191 lOlltl A 1113 MIG! 
001111 19011• • 
001111 t•l10S A 
00118• 191105 ' 
001189 ltOll• A 
001111 , •• ,.o ' 
001117 t•ll40 A 
001110 l••1&t A 
OOllJt llOl•e A 
0011,1 000000 4 
001111 110101 A 111A MIG7 
0011'• llOl•O A 
001111 12oa.1• , 
001971 110$11 A 
0011'7 120111 .A 
001100 11oaoe • 
OOllOl 110111 A 
001101 llOl•O A 
101111 110111 ' 
00111• 110101 • 
•••••• 110111 • 
011•0• ,, ••••• 
0 ..... , 1 .••. ,.•ff) •.· lftllO tt•lot 4 

····' t•ft•'-. l tt•ttl llv.,,..Cl . A 
OOllll lt•lll A 
otlts• tto-11 ' 
01.1~ l-1 t •t•,·o• A 
DOllll ltt. _t4 A. 
001111 s 1oao1 '· 
101110 ttO•it A 
OOllll 0001&1 A 
001111 0001,1 A. 
003113 00000'0 A li!~ 
00111• ti.•.• •·t· 0 A lttl M8Gl'I 
001111 1•0,.• l 
ooa•t• s •19.t,o· , 
00Sei1 JI~' i'.1 A 

·:. - ---.-- a q ;_ 
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DATA 

DATA t A L Q w ! R C A S E 

DATA 
DATA 

0 
IT ... ANK YQU•,o 

as. _£ r 4 ,., 

00 01263 

00 Otf99 
00 01288 

IQ " I u l !JJJJOl IUnr 
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003830 1!5294tt A 
003111 oeoooo A 
001111 141710 A 1267 MSG! O•TA tl[)(EC C1<'04X)C) ooe:s NOT wO~K',O 00 f'tt261 
001111 141103 A 
00381A 110150 A 
001131 130890 A 
003818 13011• A 
001117 15A330 • OOllAO ltA840 • 0011•& 141317 A 
0031•1 1•2711 A 
0031•1 110311 • 0011•• 1•771• A 
OOllAI 110111 A 

ooa••• 1•7711 A 
0011•7 1•5140 A 
001110 000000 • 011111 000219 A 12ee M!Go DATA 02ts,0212,• ,_, 0 w T V P E A S D ' A S 0 F A S 0 F 1 oo nt2fi8 
001181 000111 A 
001111 120!19 A 
00111• 111317 A 
001198 lt0111 A 
001111 1101•0 A 
001117 110114 A 
101111 ltOllt A 
Otltll tttllO A 
•11111 111111 A 
111111 StllAO A 
101••• 110111 A 
101111 111313 A 
101111 11131• • 1111•1 110101 A 
0011'• llllOt A 
101111 ti Olla A 
0011'1 .11110• A 
011111 110318 A 
001174 110101 A 
001171 110318 A 
001111 11010• A 
001817 120309 A 
001100 110301 A 1299 DATA ' A s•,ot1e,0212,oa40,024n,02•0,02•0,oe40,02•0,02•n 00 '" t ?fHl1 

OOl10i 120313 A 
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001702 
001101 
00110• 
001709 
001708 
001707 
001710 
001711 
001711 
001111 
001,t.• 
001719 

•8 0310117• IN&PT2 

000119 
000111 
0002•0 
000140 
0001•0 
000140 
0001•0 
000210 
ono1•0 
000140 
0001•0 
000000 

' A 
A 
A 
A 
A 
A 
A 
A 

• • A 

1110 

1211 * 
1271 • 
1111 * 

YrtRT!X OASMR 

DATA 0240 1 0240 1 0 

127• * ERROR ·~!NT ROUTIN! 
ooa11e 000000 • 1a1s xaen ENTR o 
001717 OS375t A 1218 STA JTMP+t 
001710 083753 A 1277 STI ITMP+2 
001711 071194 • 1271 STX JT~P+3 
001711 001000 A 127t CALL• OUTC 
001711 100401 A 
00171• 001010 A 
001111 001,11 ' 
001711 011000 A 
001717 001111 ' 
001710 005111 • 
101711 001101 A 
001111 100401 A 
101133 Ot179t A 
101,1• 001000 • 
OtlJ,31 lOO~O• A 
OOl11t 011711 A 
001117 001000 A 
101740 100•0• ' 
0017•1 013754 A 
0017•1 001000 • 
001743 100.04 A 
0017•• 013111 A 
001148 011'13 A 
0011•1 03175• ' 
0037•7 001000 ' ,,,., 

~11111111 .U • 

1110 

1111 
llll 
1113 
ill• 

111! 
1118 

111' 
1111 

t219 
tllO 

lllS 
Slit 
1111 
11•• 

EH•• 

LDIJ (IQ80) 

LDA (), 2 
DAR 
DAR 
CALL• r2UTF 

I.DA ITMi'+1 
CALL* OUT! 

LOA ITMP+2 
CALL• DUTE 

l.OA JTflP+3 
CALL• OUTE 

LOA ?T~P+l 
LOI !TMP•2 
LDX !T~P+3 
JMP• !QIO 

a 

2148 Hl'lURS 

00 (\1270 

00 ni211 
00 01212 
no 01273 
00 01~74 
00 n121e 

OUHUlOOO n121e 
02000000 ~1217 
02on1000 n121e 

00 01210 

Ct2008000 01280 

00 Ot21H 
00 ()t21t 
00 01283 

Pft!NT ERROR tt!l'!~!NCf ADORE SS .~O tH21• 

00 os2ee 
PfltlNT A R!G CO"'TENTS 00 012ee 

00 n1211 
PAINT e R!G C0'-'T!>4TS 00 t>t288 

00 n12e; 
PRINT V REG CONTENTS 00 n12go 

RESTORE ST•TUS 00 01291 
00 01292 
00 nt293 

0201~~0 nt29A 

- - -·-- -----------·-------------------·-'-·- ---~---------~-~~--- --- --
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003750 1037H5 A 
129!5 * 00 f'H2G' 

003751 1298 !TMP BSS A 020fH5000 Ot?De 
1297 * 00 n1201 

oooeoo • 1298 ENO ?BGN 00 nt298 
!NTltV NAM!I 
!XT!•NAL NAMES 
IVMIDLS 
ooo••a A ICON ooue~ A SCYC 000471 A SOCT 001162 A SECY 
ooo••o • ''LG 000422 A ILW! 000441 A SMEM 000424' A SMSM 
001~70 A ITTV 00 tt 6 t A STYP ooue• A CCTR (,03035 A fMXN 
OOO•ll A EIZC 002415 A E)(Ot 002424 A Exoe t.)02451 • EX03 
001480 A !XOA 001503 A E>C05 002512 A E)(08 t~02!J40 A EX07 
001547 A !><10 002S75 • !l(St 00180~ A EX12 (~02624 A EXl3 
001133 A EXlA 002743 A EX15 · 00178~ A !)(1$ 002784 A EX17 
001111 A IXIO 003000 A !Xlt> 001021 A E>t~I 002841 A !)(70 
001&1• A 1x11 002713 A ElC72 002717 A EX13 no2738 A EX1!5 
ooeeee A X78 002110 • £)(11 001310 A !WIN ti103024 A EXK 
001011 A !XKt 003010 • f)(f(2 003031 A E >< 1<3 (1~03037 A !XKA 
001034 A !XNG 003038 A EXRO 001121 A IARD ('!100807 A I!Gt 
000114 A IBGI 0008•5 A %BG3 000112 • lBG• 001013 • J!G1 
000711 • IIGA 001005 • ?8&8 OOtOAO • ?8GC !J·00703 A IBGO 
00071• A Ill! 000718 A UJGF 000110 A ·zaGG 000887 A llGM 
000100 A !BGN 001085 A IIG)( OOlttS A I!X• t>00410 A INPA 
000•11 A %Nft8 000•12 A JNPC 000413 A lNPD 00041• A JNPE 
000•11 • !Nft, 000418 A !NPG 000419 A INPH 000429 .. INJtt 
001109 A !Nit 001111 A !Nl2 001113 A lNS3 00123• A XNST 
OOISil A JD! 003515 A !OSO ~03Cll A ICt! 003527 • J0t2 
003130 • 1411 OO~Dll • !0!4 003931 A ICU' 00353• • hUS 
oos•ao • JOlD 003515 A !02 00353~ A Hl20 003539 • ItHH 
OOSStl A 103 003817 A IO• 003920 A 105 003521 A 108 
001111 A JC7 003913 A !08 00391• • 109 003001 A ION! 
001100 A JONI 003113 A ION3 001121 A tn~u 003205 A !ON! 
001113 A JDN9 003150 A JON7 003189 A !fH48 003274' A lONI · 
003401 A !DNA 003•20 A !ONB 003•AI l !ONC oo!eo3 A JONO 
003909 A !ON! 003042 A !ONT 001021 A IOT!ST ~01227 A IOTS 
003311 A JOWA 003320 A IOW! 011eno A IP 003718 A IQ80 
003,151 A tTMP 001185 A ITRS 002349 A K09 tH>2331 A K10 
OOtl•I A KIOO 00125• A tc201 001180 A 1<210 001287 A 1<111 
0011,4 A KllO 001303 A K.221 ooaa~~ • '<23 001311 A K230 
001111 A Kl31 001317 A K240 001137 A 1(~41 MH345 • K250 
001359 A KISt 00139! A K280 00t3't A 1<281 t'>01375 A 1<270 
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001•n1 A K27t ('Ot•14 A 1<280 001425 A t( 281 not431 A ~t.290 
001.t41 A K291 00144e • t<292 OOtAS' A l(~g3 nOt461 ·- . 294 
OOS.t71 A K299 001477 A K:SOO 001!08 A K!O' 001854 A K~HO 
00188~ A Kits 001810 A 1<315 001913 • 1(320 001702 A K321 
001110 A K314 002144 A t<33 001723 A K33~ 001732 A K331 
0017•1 A 1<3•U' 001791 • k3•1 0017~7 • K34e not772 A k400 
001028 A K40t 002013 • K4'02 001515 A K403 not530 A l<.t04 
001117 • KIOS 001555 A t<40! 001584 • te•07 001574 A K408 
001108 A 1<409 001625 A K4t'l 001803 A l(A 1t 001635 A K4tt ~--- '~·-----

0011•1 A Kil• 001797 A K•~o 0020!3 A t<A32 ~0203! A 'U3• 
001051 A 1<150 002102 A 1<4G2 no2111 A 1<4!541 002134 A 1<677 
0011'5 A K700 002192 A t<702 002159 A K70• no21s2 A 1<706 
001181 A K70I 002172 A 1<110 001178 A 1<712 002202 A t<7l4 
001107 • K719 ooe113 A K1l8 002217 A l<720 ()02223 A K12t 
001117 A K114 001131 • K728 0011•0 A 1(730 0022,S A 1<711 
00111• • K71• 002100 A K131 002273 A K7•2 t)Qf3 us • 1<1.te 
00110• A K7•1 002117 A 1<790 0023:50 A K752 ~02392 A KDOt 
001111 • k002 0012~• A K!NT 002394 A KEXk no1:se1 A KFOA 
001381 A K!ND OOPl53 A L<HP'V 001390 A KMQN t\02352 A l<M)(N 
OOll9i A ICMXP' 002357 A KON! OOllS• A KSTN 001355 A K8VX 
001181 A KT.IN ooa.aee A KZRO 0011!1 A MSGO 001102 A M8G1 
OOllll A MIGi oou•2 A '1SG3 001111 A MSG• 003537 A MIGS 
OOllli A Miii 003173 A MIG7 001111 A MIG8 00381• A M81t 
000400 A DUTA 000•01 ' OUTS 000•01 • OUTC 000•03 A OUTD 
ooo•o• A OUT! 000409 A DUT, ooo•oe A OUTG 000407 A OUTM 
000•11 A llWT 000•20 A TDLY 000411 A TOUT 

0 ERRDAI All!MILV CQMPL!T! 
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