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ABSTRACT

ARITHMETIC TEST IS A MAINTENANCE PROUGRAM NESIGNED TO EXERCISE
THE ARITHWMETIC ANMD LOGICAL INMSTRUCTIONS OF THE NCOVA COMPUTERS,
THE PRNGRAM ADJUSTS ITS PARAMFTERS TC THE SIZE OF MEMORY AND

RE|LOCATES ITSELF TO VARINUS ARFAS OF MEMORY,

COPYRIGHT DATA GEMERAL CORPORATION, 1970, 1971, 1973, 1974, 1975, 1976
ALL RIGWTS RESERVED, PRINTED IN U,8,A,



11D}

JMAIN

IR R R Y Y X T I R

NAME? ARITHTST, SR

REVISION HISTORY!
REV,

e
L}
L}
a3
04
as
L 1]

- e e W T e W W W e W W W W o me w

DESCRIPTIONI ARITHMETIC TEST

DATE

11/738/70
81/25/74
a8/07/74
04/18/75
XX/X%X/XX
XN/XA/NX
96/11/78

PART NUMBER: ©94~808097

) COPYRIGHT (C) DAYA GEYERAL CORPORATION, 1978, 1971, 1873,

) 1974, 1075, 1976
! ALL RIGHTS RESERVED,

’""0"tt't."'.'.'.'t.'."';;""'.'l'.'I'."'t""'t"""".

A PRB2
LB}
82
83
24
as
es
er
28
29

JMAIN

ARITHMETIC TESY

ABSTRACY
ARITHMETIC TEST IS A MAINTENANCE PROGRAM
DESIGNED TC EXERCISE THE ARITHMETIC AND
LOGICAL INSTRUCTIONS OF THE NOVA COMPUTERS,
THE PROGRAM ADJUST IT'S PARAMETERS TO THE
SIZE OF MEFMORY AND RELOCATES ITSELF TO VaRe
10US AREAS OF MEMORY,

MACHINE REQUIRFMENTS
NOVA FAMILY PROCESSOR
2K READ/WRITE MEMORY
TELETYPE

SWITCH SETTINGS
STARTING ADDRESS sgnpen?

SWITCH 1(1) sPROCEED FROM ERRQR

SAITCH 2€8) ¢ sINHIBIT ERROR PRINYOUY YO TYO
SWITCH 3(1) sPRINT PAILURE RATE

SWITCH 3(1) aPRINY 1O LPY

OPERATING PROCEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER
SET TWE SWITCHES TO eseee2
PRESS STARY, CAUTION|
SEE SECTION 7,0 FOR RESTARY PROCEDURE,
UPON STARTING, THE PROGRAM WILL PRINTY .
THE WMESSAGE "LASY LOCATION IN MEMORY I8 xXXXX¥,
THE OPERATOR SMOULD CHECK THE VALUE PRINTED
WITH THE SYSTEM MEMORY SIZE, IF TWHEY DO NOT
AGREE, A ERROR NAS OCCURED,
THE PROGRAM WILL RUN UNTILL MANUALLY S8YOPPED,
AY THE END OF EACH PROGRAM ITERATION TWE WORD
"PASS" WILL BE PRINTED AND THE PROGRAM WILL
RELOCAYTE ITSELF TO ANOTHER AREA OF MEMORY,
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PROGRAM QUTPUT/ERROR DESCRIPTION

WHEN A ERROR IS DETECTED 8Y THE PROGRAM THE
FOLLOWING WILL BE PRINYED!

ABS PC THE MEMORY LOCATION OF THE
ERROR SUBROUTINE CALL,

LI8Y PC WHERE Y0 LOOKk IN THE LISTING
TO FIND THE FAILING ROUTINE,

ORIGINAL THE ACCUMULATOR VALUES A8

ACP,AC1,AC2 DETERMINED VIA THE RANDOM
NUMBER GENERATOR,
RESULT THE RESULT IN THE ACCUMULATORS
AC®,AC1,AC2 PRIOR TQ THE ERROR CALL
AFTER THE PRINTOUT THE PROGRAM WwILL ITERATE THE
FAILING ROUTINE WITH THE SAME NUMBERS AS PRINTED,
CONSOLE SWITCH 3(i) MAY BE USED YO OETERMINE THE
RATE OF FAILURE, SWITCH 1(1) WILL CAUSE THE
PROGRAM TO PRQCEED TO THE NEXT TEST,
A T0PLS (A74) 18 ISSUED ONE INSTRUCTION PRIQR
TO THE EXIT FROM THE RANDOM NUMBER GENERATOR
(RANDOM) FDR A SCOPE SYNC,

PROGRA® DESCRIPTION

THIS PROGRAM CONSISY OF A NUMBER OF SUBROUTINES
PERFORMING VARIOUS OPERATIONS ON SETS 0OF PSEUDO
RANDOM NUMBERS, SOME ROUTINES PERFORM MORE THEN
ONE OPERATION , SUUH A YAKING THE SOUARE ROOY OF
A SQUARED NUMBER, WHEN PHE OPERATOR OUESTIONS
WHICH RESULY I8 CORRECT, THE OPERATIONS MAY BE
PERFORMED WITH PENCIL AND PAPER ON THE CRIGINAL
NUMBERS,

AT THE END OF EACH PROGRAM ITERATION THE PROGRAM
RELOCATES ITSELF TD ANOTHER AREA OF MEMORY POR
EXECUTION AT THMAT SPOT, THIS RELOCATION PLACES
DIFFIRENT OPERATING CONDITIONS ON THE PROCESSOR
REGISTERS SUCH AS, THE MENMORY AODDRESS REGISTER
AND THE PROGRAM COUNTER,

BECAUSE THIS PROGRAM I8 USED A8 A FINAL TESY OF
THE ARITHMETIC AND LOGICAL INSTRUCTIONS IT I8
COMPLEX AND DIFFICULT TO TROUBLE 8HOOY, IT IS
THEREFOR SUGGESTED THAT THIS PROGRAM BE RUN
AFTER OTWER PROCESSOR TEST,

IF THIS PROGRAM I3 MANUALLY STOPPED WHEN IN THE
PROCESS OF RELOCATION, IT CANNOT,,.BE RESBTARTED,

A poeas

L3
02
Q3

29000
[.LII}¢
anpe2
20003
2opos
[.].1']-}-]
[1-1-1.1-]
LLI.LIg

FLLYE]
20046
paR47
20050
L.LT.LEY
CLLLES
[LLLH
00054
CLLIL]
pee36
r0os?
LLTIT)
88061
[LLIT]
29063
[LIIT]
oness
p2066
eeed8?
peare
LTI}
aeer2
eeerd
LI
see7s
eanrs
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LLICT
se181
spia2
np19d
LIILY
#0195
P0106
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pri1e
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an112
LLIER ]
[LI¥Y)
09115
09116
80117
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LTI
ee2221
arrone
vwanl2a
opni2a
177770
{77769
092164
geeS00
[.LILYY ]
[XLLYT]
LLTLLT]
gacoen
LLLLLTd
LLLIIT ]
eeeenn
LLITLL]
LLLLI 1]
LLLLL]]
enpoege
LLL1L
LLLLLL
anepee
.LIIY )
faneer
LLLLY ]
LLI1] 1]
LILLLET ]
LLLLLT'J
[LLI AT
LLIBY Y]
176314
LLIEL.]]
oge3?y
200248
eeQ060
ere2ae
ae2nge
aragoe
LLI2T 1
LLLLL T4
[.LLEJ-1]
engeee
254954
wsenss
n3eass
836054
Aloasd
187000
AYeRss
234101
nl4034
e02101
202084
ee4tns

.L0C @

M8
“201
SHIGH]
SLowl
JLOC 45

EGGS?

CALRETS
CAL2:
RELOCS
ERRETS
ERTEM?
LOOPRS
ERRCT:
CYCRET1H
ITRCTR
MSTIES
MOVYEMI
RANRET?
MDATAZ
ITR:
PSI2E:
Kap@1
K377
K2401
[{.11]
K201
x20081
CALTEMS
x3001
K73
NORES?S
PASS:
CALS

DIRY

]

JMe SIZ21Y
JMP SIZIT
=10

=20

LAST
FIRST

GG8

S9999 99999523999 9PSI"TM™M

ESHITey

144
FIRST=LAST
420

377

240

a0

208

2000
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see
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STA 3,CALRET
8TA 2,CAL2
LOA 2,RELOC
LOA 3,0CALRET
IS8T CALREY
ADD 2,3

LDA 2,CAL2
STA 3,CALTEM
LDOA 3,CALRET
JMP SCALTEM

RETURNEJMP SCALREY
CALLSJSR CAL

IDTOS DIRY BLK PNTR

JPROGRAM STARTS HERE

10708 EGGS BLK PNTR
10708 AUTO MOOE 9w
J0EVICE CODE
JCAT SHITCH
1% OF PASSES THIS RUN
1DTOS RTN ADOR
ISWITCH REGISTER
IWHERE LAST BUBROUTINE CALLED PROM
JCCACR) AT TMAT TIME
JCURRENTY RELOCATION
IWHERE ERROR wWA3 ENTERED, .

JADDRESS OF (ASY EXECUTED TESY
1ERROR COUNTER

JADDRESS WHERE LAST "LOOP" EXECUTED
1ITERATION COUNTER

THMEMORY BI2E

JRETURN FOR RANDOM NUMBER

JROUTINE ITERATION CONSTANTY
IPROGRAM 8I2E

IPCALL" SUBROUTINE AT
JADORESS,,,

PTHIS ROUTINE WILL FIND
PTHE CALLED BUBROUTINE,
JCCACI) WILL CONTAIN THE
JRETURN, RETURN VIA

) (JMP eCALRET) 1S ALSO
IPOSSIABLE,

FEXIT YO SUBROUTINE,
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aei2e0
epL2y
ani22
any123
ney24
[JR¥1]
ag126
nay27
eny3e
20131
LEFR 1
22133
20134
aR135
20136
LLE% 14
o2140
op141
eay42
00143
AR 144
on145
22146
an147
[ %14
LLBY-3¢
em1352
22153
0134
LLEY-L]
o156
0187
201680
L.LEL-2)
[LEY.1]
8163
eniss
20t6S
eei166
Q187
20179

LLERAY

Q0172
0173
2nL74
22173
eey7e
0ey77
fa2e0
eP201

o202
en2e3
en2e4
[.1.}-L.L]
08206

JMAIN

23318 SIZIT:
1350881
157n88
173132
0ee133
n21479
253400
225409
a41400
136415
eea122
126090
167007
Q44065
2le104
a0R142
@63077
anel4e
824046
1250024
LLLEE R
004106
eei7i2
an214e
224065
oe4L26
r1773
a2ee77
034050
178804
dz20100
224065
1868420
Ba4anss
a2p073
1e7¢08
128408
175004
LETREA!
024106
eeasoe

2ned24 ICATE

284057 ERR?
L30LLH]
234239
175004
ep2a8y
050244
044243
040042

ga4106 ERR1Y
ee1712
eg2e74
n3aes?
2542335

LOA 2,xk2800
MOV 2,3,8KP
ADD 2,3
MOVIL® 3,3,81C
JMP ey

LDA 0,2,3
8TA 3,0,)
LOA 1,0,3
$TA 0,0,3
SUB# 1,3,3NR
JMP 8121Te2
ADC 1,1

ADD 3,1

STA 1,MSIZF
187 NORES
JMP 43
HALT

RLLIE 3|

LDA 1,EGGS
MOV 1,1,92R
JMP L e7
CALL

MESS

WORLD

LDA 1,MSIZE
CALL

POCTAL

LOA 2,x209
LOA 3,EGGS8e2
MoV 3,3,82R
LOA B,K200P
LDA §,m812EF
suB m,t¢

STA {,MS12E
LOA @,k4a02
ADD @,14

INC §,1

MOV 3,3,812R
8Ta {,ICAY
CALL

FIRSTY

MOVE

874 3J,ERREY
I8SI ERRCY

LOA 3,E8WIT
oV 3,3,87R
JMP SERRET
STA 2,8av2
8TA 1,84V

$TA 0,8Ave

CALL

MESS

HEADER

LDA 3,ERRET
STA J,ESWIT

IFIND THE SIIEZ OF MEMORY,

1END OF MEMORY FOUND,

1IF PROGRAM STOPED IN
IJMIDDLE DF MDVE,CAN!T
18E RESTARTED,,, RELOAD 1T,

IPRINT WIGHTEST MEMORY LOC,

1ERROR SUBROUTINE,
JINCREMENT ERROR COUNTER,

JEXIY NOT FIRST ERROR,

0206
f8207
002180
or211
oe212
e213
2244
N5
an216

JMAIN
P14238
224038
136009
754236
220004
eaenap
f2a070
napa22

08z
LOA
ADC
STA
LDA
$Ta
LOA
S$Ta

ESW]Y
1,RELOC
1,3
3,L8TPC
a,M8

P ERTEM
@,KDATA
",22

JTHE ABSOLUTE PC SETTING,

TPC FROM THE L1I8YING,
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[-123%4
ana2zen
ne221
p@222
20223
2224
ne225
2n226
20227
29234
28231
80232
on23d
20234

or235
20236
20237
vaz240
an241
0n242
2n243
an244

20245
[.LI-2 1]
o024y
po25e
ea29y
ep2%2
2233

ee254
29283
20296
00257
on26e
eQ261
fe262

ae263
Q264
en285
P0266
00267
LY 34
ng27y
00272
20273
00274
anars
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a26m22
LERY 1]
arL773
o1A060Q
epa217
f2p242
224243
230244
234046
175203
ee2es7y
@35404
062677
aa140a

Qeoooe
ffe00e
eearoe
rearan
[LL.LL L)
neevoo
anppar
LT

234081
034871
fs4P84
176400
254238
054062
enzaesy

754063
n34238
175904
ne0263
614064
naz2nasy
2n2063

A50244
Q4424
Q47242
a1ap64
ape3L4
nieary
a%5p264
ere4r?
153128
153113
eenldo?

ESWITY
LSTPC:
OAca:
OAC1s
oAc2t
SAvVa:
SAvVit
SAv21

ENTER:

CYCLE?

cYciz:

LDA §,022
CALL
POCTAL

I8Z ERTEM
ALY
LOA @,8Ava
LDA {,8avy
LDA 2,84av2
LDA 3,EGGS
MOV 3,3,8NR
JMP GERRET
LDA 3,4,3
IORSTY

JMP @,3

SV 9VISD

$TA 3,LDOPR
LDA 3,ITR
STa 3J,ITRCTR
SuB 3,3

STA 3,ESWIT
$Ta 3,ERRCT
JMP #LOOPR

STA 3,CYCREY
LDA 3,ESWIY
MOV 3,3,82R
JuP CYCY

DSZ ITRCTR
JMP 8LONPR
JMP @CYCRETY

STA 2,5AV2
STA 1,5AVY
STA 8,5AvVA
N8 ITRCTIR
JMP CYC4

LDA 2,1TR
STA 2,ITRCTR
READS 2
ADDZL 2,2
ADDLW 2,2,8NC
JMP CYC3

IPRINT VALUES,

JERRDR SWITCH/ABS PC DF ERROR,
IWHERE ERROR MAY BE FOUND IN LISTING,

JORIGIONAL AND CURRENT AC VALUES,
!lNlTlfLIZE EACH TEST,

18ET ITERATION COUNTER,

IRESET ERROR SWITCHW

JAND ERROR COUNTER,

IRETURN,

1END OF EACH ITERATION

10F TEST PROG,

INO ERROR,
JITERATE TEST
JEXIT TO NEXT TEST,

JERROR PRESENT

JNOT 1P@ TIMES YET,
JRESET COUNT,

1LO0K AT SWITCH 3,

A P08

21
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”a4
a5
LL]
a7
o8
e

ane276
0277
aAn30Q
an3et
an3ng
27323
velea
[LELE]
22306

enlar
2a310
andtL
20312
27313

eed14
8315
[.LER]
20317

Qa32e
20321
28322
o323
20324
"n325
¥n326

M3y
ep33a
e3d
20332
2a333
an3d4
0338
na3y6
20337

2234n
PR34)
0Ade2
20343
P34
LLETTH]
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204128
281712
2n2134
A24062
LLYELL ]
a017435
vad106
naL712
aQ2136

1n2400
s4RB62
p2r242
024243
niBR44

av 4477y
177113
R0296 4
onr2063

LRSS
204376
111220
324085
132423
133a04
wer324

155000
n24072
Qéa40066
137290
a2e1n2
116512
ared21
1p2900
nap1e4

az2ana6
v24may
nseras
054007
142433
LILALYS

cyca:

cveas

cYC4t

MOVE

MOVELS

MOVE2s

CALL
MESS
CRLF
LOA t,ERRCT
CALL
PDECY
CALL
HESS
PCENT

sum o,

STA @,ERRCY
LDA A,SAV®

LDA 1,8AVY

LDA 2,8Ave

READS 3

ADOLM 3,3,SNC
JMP o OOPR
JMP @CYCRET

JSR #ICAT
RANDOM

MOVZIR 9,2
LDA {,MSTIE
SUBZ 1,2,3NC
ADD 1,2,%xP
JMP =2

MOV 2,3

LDA §,PSIZE
STA 1,MOVTEM
ADD 1,3

LDA 0,K300
SuBLw~ o,3,82C
JHP MOVE

ADC @,@

STA @,NORES

LDA #,8HIGH
LDA 1,8L0w
$T4 2,SHIGK
ST4 3,SL0w
SURZW 2,P,SNC
JMP MQVE4

JPRINT THE FAILURE RATE

JPRINT ERROR COUNTER,

JMESSAGE "x"
JRESET ERROR COUMNTER

JRESTORE ACS,

PIF SWITCH 1Y)
I1PROCEED, OTHERWISE
JITERAYE THIS TEST,

JRELOCATE YHIS PROGRAM,
JAC® = RANDOM LOCATION,
JC(MSIZE)mTOP OF USEABLE MEMORY,

1C(ACR) WILL BE WITHIN THE RANGE
10F @ TO TOP OF MEMORY,

} (ACR=AC3)STRIAL TOP AND
!BOTTEM OF PROGRAM DESTINATION,
1C(MOVTEM) aNUMBER DF WORDS

JIN THE PROGRAM,

11F DESTINATION BOTTEM 18
1<5A8, GET ANOTHER NUMBER,

JAC29DESTINATION TOP
1AC3s DESTINATION BOTTEM,

JACB=1 s LOCATION OF THE
1PROGRAM NOW,,,
JUPDATA FOR NEW DESTINATION,
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21
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e3
04
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(4]
Q7
28

LAY
LLEY Y
P38y
2035814
¥n3s82
P38y
20354
22355
LLRE1J

20357
LR LT]
LLRLES
an3e2
203B8Y
ap364
en3as
en3e6e

endesy
an37e
CLAY S
anyr2
on3r3
oa374
28373

fR376
20377
anaan
onany
ndn2
PR4ad
PRLAa
[.LET.1-]
20406
20407
opayp
LT
pRay2
ana1d
no414

20415
rR446
enayy
ana2e
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faan2n
a14029
n84p21
n1am2y
v22p20
n42021
PPRGR
fear352
won3Ky

naaade
e1un3e
ASeayy
fpLendy
aza2eye
24202314
A1o066
aradnd

136400
a3pess
17300
f50056
280104
wna196
200831

054987
234233
178p24
LIYRY]
noady?
nop24p
PAR237
2P4a4y4
aPP237
224240
13pr700
112000
n8224y
aselea
LLF1 4

220237
024240
nIn24y
aer77y

er4172
004245
np4254
on43ré
LLERI]

MOVE31 S8TA {,20 INESTINATION ADDRESS < SOURCE

0SZ 20 JAODORESS,

STA 3,21 1C(20)#B0TTEM OF SOURCE,

DSZ 21 1C(21)eBOTTEM OF DESTINATION,
LOA @,020 tMOVE THE PROGRAM FROM

8Ta 0,021 $BOTTEM TO TOP,

182 MOVTEM

JMP =3

JMP MOVES JPROGRAM IS MDVED,

MOVE4: STA 0,30 IDESTINATION ADDRESS > SOURCE
IST 34 1 ADDRESS,

8T4 2,3t 1C(30)sTOP OF SOURCE,

182 3

LDA 2,830 1C(31)TOAP OF DESTINATION,
STA ¢,831 I1MOVE FROM TOP TC AOTTEM,
I87 MOVTEM

JuP =3

MODVES: SuR 1,3
LDA 2,RELOC
ADD 3,2
STA 2,RFLOC
STa 2,NNRES
caLL JRESTART THE PROGRAM,
FIPSTey

1ACI=DIFFIRENCE BEYWEEN
10LD AND NEW PROGRAMS,

$DIFFIRENCE IS USED YO

1ADJUST RELUCATICN,

RAND @ STA 3,RANRET
LOA 3,ESWIT
MOVZ 3,3,92R
JMP RANDY
JSR RAMD
DACY
STA »,0ACH
JSR RAND
DACA
LDA 1,NACY
NEGS 1,2
ADC 2,2
8Ta 2,0aC2
NIOP @

JMP SRANRET

JTHE RANDOM NUMBER,

18YNC A SCOPE,

RAND1: LDA 2,0ACH
LDa 1,0aCY
Loa 2,04aC2
JMP RAND] =2

ERRORsJSR ERR
SETUPaJSR ENTER
LOOP=sJSR CYCLE
RANDOM=JSR RAND
SYNCaNIOP @

"n421
28422
a2y
APA24
on42s
20426
npa2?
PR 43P
N4z
anay2
2P 433
2R 434
anasds

MAIN

054432
PLeady
na4428
250420
n3t4ane
azioae
rRade7
@34425
183000
ea109e
®24416
ALY RY.]
en2416

~ e

- -

-

- e

- -

RANDOM NUMRER GEMERATOR
GENERATES A (PSEUNN) RANDOM SEQUENCE OF INTEGERS
IN THE RANGE Pes M <8 2e016m}

INPUTE ANPRESS OF OLD VALUE POINTFD YO BY WORD
AFTER JSR
0UYPUTS 16=8TT NEw RANDJM NUMBER IN ACA

AND IM STORAGE REPLACING OLD VALUE

CALLING SEQUENCE?S
JSR JRAND
ADORESS OF QLD VALUE
RETURN
METHOD: GENERATES A LINEAR CONGRUENTIAL
SEQUENCE OF THE FORM?
X{N®1) & (X(N)wAeCIMOD 2e¢wi6
CAUTIONS IF A KeBIT RANDGM NUMBER (AS OPPOSED
TO A 16~ BIT NUMBER) 18 NEEDED,
USE THE MOST SIGNIFIGANT
KwBITS (THE LEAST SIGNIFIGANT K=BITS
ARE NOT AS RANDOM),
FOR EXAMPLE, TO OBTAIN RANDOM N MOD 2,
USE THE SIGN BIT OF THE RESULY
UNCHANGED? ACY, AC2

DESYROYED? AC®, ACJ3, CARRY

+RANDT  STa 3, ,110@3 1 SAVE RETURN
187 ,up@ad 1 BUMP PAST ADDRESS CONSTANT
STA {,.UD#Y J *SAVE ACH
874 2,,UDA2 1 *SAVE AC2
LDA 2,0,3 } GEY AODDRESS OF OLD VALUE
LDA m,e,2 ? OLD VALUE YO aCe
J8® ,uDS9 1 NeA
LDA 3,,.,uD20 1 GEY INCREMENT, C
ADO 3,0 1 (NeAeC) MOD 29016
$Ta 0,0,2 ! STORE IT
LDA §,,UD0L } *RESYOQRE aCY
LDA 2,,uDR2 1 *RESYORE AC?
JmP e, U0RY )} RETURN
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"pay?
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an4aa2
Praal
Ar4sa
araan
LY ]-]
LYY} 4
nnase

2pany
anase
anasy

npasa

LIY 1]
#0450

JHAIN

vw2a42e
v4a41%
18512u
125129
?14412
rov776
1r7vee
125120
128129
123000
er14aU

¢prane
Aprop@
fovpne

erneae

A33ANM
reanye

1 COMPUTE Ne(2¢wiie2¢e2+])

BYLI-TE]

e
Lune2:
NLIEY

un1@:

Jun2es
.upats

LDA 1,,uD21
S$TA 1,,uDy®
*OVIL 9,1
MOVZL 1,1
nsz ,upie
JHp =2

ADD @,
MOVIL 1,1
MOVZIL 1,1
AOD t,0

JHp 0,3

299

33031
10

)

-

GET COUNT, X
FOR ITERATION
Ne2ea(Xel)

2ve2e(Nw2en(Xe+1])eN)

NeNw2ow2eNe2en (Xe3)

*SAVE ACH
*SAVE AC2
SAVE RETURN

ITERATION COUNT

INCREMENTY
ITERATION COUNT, X

A Pp2t2

at
22
73
X ]
a5
76
27
a8y
729
12
11
12
13
14
15
16
17
18
19
2n
21
22
23
24
25
26
27
28
29
3u
31
32
33
34
35
36
37
38
39
a2
44
42
433
44
43
46
47
48
49
L1
51
52
33
54
55

[dd. 144

LLELL}
aAnHE2
wnse3
npsea
L]
on5n6
L1

uns19
nasyy
nas12
LLLER]
nasya
Pl 3 ]
e L]

ansty
¢ensen
ens21
fp522
2523
ap524
ans525
Pn526
ans827

2853w
20539
nas32
nasdd
[T
An83s
AnS36
ensy?
2054y
LIS
an542
na%4ad
nrSas
an545
PnS46
2n847
(12114
LId-1 3]
ans5s2
ras553
ans5%a
a055%
L1
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nEwRpe
{r1RaE0

arazas
[P A
1tne7an
130342
142014
anaire
vra254

Pra245s
oPad’e
111720
145323
1248314
nurayz2
npa2n4

epazas
12400
1rr64ad
CLER R 4]
1e¢664
feayy2
1PN684
wedi72
nPpa254

wrazas
nP437E
185000
171100
111100
151100
151100
155102
178142
1751 ¢
161100
1ejiae
1eg1ue
1ogtae
1ogine
1p1190
1100
tog100
1a11ap
1”r11en
106414
anag72
Apa25e

.LOC 5@«
FIRST:

MS13

M523

M3

ROTY:

MOV p,0

SETUP

RANDNM™

NEGS ¥,
caMos 1,2,82¢C
ADCH 2,0,82R
ERROR

LO0P

SETUP

RANDDM

INCS @,2
MOVZS 2,1,SNC
ADCSw 0,1,82F
ERROR

Lnae

SETUP
SUR @,@

NEGOR P ,R,82R
ERROR

NEGCR @,¢,S2R
ERROR

NEGCR P,0,82R
ERROR

1.o0P

SETUP
RANDOM
MOV o,
movy 9,0
movL #,2
MOVL 2,2
MOVL
mMOvL
LIS
mOVE
MovL 3,0
“OVL @
mOvVE 2
MOovL B
mwAVL A
mwOovL @
MOVL @
MOV @
MOV B
MOV 8
SUBw o
ERROR
LooP

gMISC TEST NF NEG/COM

1MISC TEST OF INC SWAPPER,

PMISC NER TESTY

JTEST ROTATE LEFT




A PAL3 MAIN A QAL4 L MAIN

21 T

o2 - 22 OP634 AP 4245 ANDIY SETUP PPERFORM A AND INSTYRUCTION
83 29557 0M4248 ROT2:  SETUP ITEST ROTATE RIGHY ' 83 PRE35 PPadTE RANDOM JWITH THE RESULT IN AC2,
%4 2058 04376 RANOOM 84 Q0636 176620 sSuRZR 3,3 ISIMULATE THE AND VIA

@5 aps61 131000 MoV 1,2 a5 aped? 131000 MoV 1,2 JLOOKING FOR ADDFR CARRY,
26 20882 121200 MOVR 1,0 26 PR64P 113400 AND @,2

Q7 e856) (ri12en MOVR @,0 97 cA64al 171113 MOVLN ?,P,SNC

08 20564 10{200 MOVR 8,0 28 AP542 PPn4Rd LIS ]

29 20565 (niean MOVR 0,0 09 ope4d 125112 MOoviw 1,1,82C

10 9R586 1M12@Q MOVR @,9 19 e0B4d 101141 MOVvOL @,0,8KP

11 an3687 toi2en MOVR 9,9 11 "pB4S 101121 mpVZL ©,9,5KP

12 eas7p 1P1202 . MOVR 2,0 12 PR646 125141 MOVOL 1,1,8KP

13 2A871 tny1200 MOVR @,@ 13 eAB4Y 125120 MOVZL 1,1

14 PA572 101200 MOVR 9,7 14 2069R 175224 MOVZIR 3,3,82R

15 0a573 (r1200 MOVR 8,9 15 AR6S1 eae?re JHP AND3eS

16 00574 (p52en MOVYKR B,1 18 AP682 {P64L8 SuB& ¥,1,SNR JCHECK IF AC®w~i ARE

17 #9573 (252e@ . MOVR 1,1 17 P0653 132414 SUB® 1,2,S1R JTHE SAME AND IF THEY

16 PR376 135200 MOVR {,3 18 BR634 PA4L1Y2 ERROR JARGEE WITH INST,

19 Ans577 17%20Q MOVR 3,3 19 20655 0R4254 LnopP

20 apsap 175200 MOVR 3,3 29

21 ease1 16120¢ MOVR 3,7 21 )TEST PROCESSOR VIA EXCLUSIVE OR ROUTINES,

22 op6N2 171290 MOVR 8,0 22

23 AP6ERY 112414 suaw 8,2,87F 23 PAES6 PR4245 Xi1t SETUP 1CCACL) I8 SAVED IN C(AC2).
24 0PBMA ¢P41Y72 ERROR 24 24657 apad?6 RANDOM JACE 1S EXCLUSIVE ORED
25 AP6QAS PR e234 LoopP 25 2P66¢F 131009 MOV 1,2 JWITH ACY TWICE, TWE SECOND
26 26 2p661 Pn4L06 CALL JEXCLUSIVE OR SKWOULD

27 AM6BL MA4243 ANDRL SETUP JANY NUMBER ANDED WITH 27 "p6A2 #Q16407 XOR JRESTORE ACY TO 178

20 2n607 204376 RANDOM JITSELF SHOULOD NOY 28 PPE63 VA4 A6 CALL 10RIGINNAL CONTENTS,

29 20610 131000 MOV 1,2 )BE CHANGED, 29 00864 vN1647 XQR

3o Am611 1277e0 ANDS §,1 3In 29665 132414 suew 1,2,32R

31 20812 127702 ANDS 1,1 31 AP666 AR4LT2 ERPOR

32 an61Y 127780 ANDS 1,1 32 WR6ET 04254 Loof

33 2n614 127707 ANDS 1,1 33

34 PB615 127700 ANDS 1,1 34 PQ670 MP4245 X213 SETUP JTHE FIRST EXCLUSIVE OR
35 eesys 13530 HOVS 1,3 35 2p671 PB4I76 RANDOM JROUTINE EXCHANGES THE
35 22617 177708 ANDS 3,3 36 29672 #2a1P6 cALL JCONTENTS

37 AR62? 177700 ANDS 3,3 37 e¢n673 v01654 X0R2 1OF ACP AND ACY, IT ALSO
38 @n621 161300 MOVS 3,9 38 amE74 204106 CALL PFORMS THE EXCLUSIVE OR
39 0as22 1M3720 ANDS 2,0 39 ANETS PR1645 XO0R1 PIN AC2, THE BECOND EXCLUSIVE
40 09623 112414 aysw n,2,82R 40 PPEYB 112414 SURN @,2,8IR JOR FORMS THWE RESULY

41 PRB24 PP4L72 ERROR 41 0A677 eM4a172 ERRQR POF ACP=ACt1 IN ACQ,

42 PRB26 2n4RS54 LOOP 42 PDYNY PA4254 Lone

43

44 OMGE26 BPJ245 ANDLI SETUP 1A NUMBER ANDED WITH ITS

45 20827 2P4d76 RANDOM JCOMPLIMENT SHOULD []

46 PE3C 1P4AP42 come 9,1,81C

47 DGEA3Y 123704 ANDS 1,0,82R FPRODUCE LERO RESULT, ‘

48 00832 oR4aLY2 ERROR i

49 29633 BR4234 LnoP ‘



A 2215

a1
a2
”3
.}
5
26
@7
o8
29
in
11
12
13

earag
AR7a2
an7ed
arrne
4a70s
[ LT
anzRy
T e
an7y1
anry2

LIS
an714
@78
LLERL]
LLYAYS
aar2e
@724
ear22

any23
ap724
2n72s
0720
pe727
PpO730
LLIA ]!
20732

20733
na7 4
eer3s
enrys
[.LE4}4
LLIA TS
any 4y
eev42
*ny4d

MALN

ePra248
nQ4376
13vnéae
naa1ae
V1647
2Aat1 46
nry6asS
113014
704172
rra254

7m4248
vaad?6
126499
[IYIL.L]
PR1640
106414
opey72
nr4a2s54

204245
?04376
102490
wp4Ln6
AP1645
1p64ays
ararr2
fraRS4

004245
LLYRYL
1P2ra0
LLERYL]
an1648
11e0p0e
146444
np4ay72
Apa2s4

X3¢

x51

SETUP

RANDOM

NEG 1,2

CALL

XQR

CaLL

X0R1

ADD® 2,2,82R
ERROR

LonP

SETUP

RANDOM

SuB 1,1

CALL

XOR

Suaw a,t,82R
ERROR

LooP

SETLP

RANDOM

SUB 0,9

CALL

XOR1

syaw 0,1,S82R
ERROR

LooP

SETLP

RANDOM

ADC @,0

CALL

XOR

com @,2?

suBw 2,1,SIR
ERROR

LooP

)SAVE C(AC1) NEGATED IN
1C(AC2), EXCLUSIVE OR C(ACP) TD
PC(ACLY, EXCLUSIVE OR THE
JRESULT BACKk TO ace,

JCHECK VIA ADDITION TO
JCOMPLIMENT OF ORIGIONAL
INUMBER,

TEXCLUSIVE OR C(ACR) TO
TALL ZERDS IN C{ACY1),

TEXCLUSIVE OR C(AC1) TO
JALL ZERDS IN C(AC®),

JEXCLUSIVE QR C(ACY) YO
1(=1) IN CCACD),

FYHE COMPLIMENT CF
1TYHIS RESULT SHOLLD
TEQUAL C(ACY),

A BB16

L3
a2
a3
a4
as
6
a7
28
9
12
11
12
13
14
15
16
17
18
19
2n
21
22
23
24

fnY 48
2745
“p746
any a4y
L2414
"Ry sy
nwprN8
an753

20754
[Lx4- 1]
90738
a7y
L1
[LELTY
anre2
2763

20764
anyey
nR766
pars?
eR77R
ARr7Y
earre
20773

424 L)
enr7rs
ear7e
eerr?
e10a9
aL1epy
A1a2
fleed

JHAIN

wpraz24s
r04378
1espun
FEYRY.L
PRL6H4
151004
pnayye
“pd2sa

"p4a248
AN4376
12n00n@
(421
vaL1654
18vP 14
vR4172
prazse

Raz4s
12309
1268000
PRaL AR
PPL6ar
12774
204172
PRa254

ePa245
1e270p
126409
204106
ve164n
107314
po4air2
aM4254

Y91

xies

SETUP
RANDOM

MOV B,
CALL

X0R2

MOV 2,2,879
ERWNQR

1 gne

SETUP

RANDOM

com 1,7

CALL

X0R2

core 2,2,82R
ERROR

LOOP

SETUP

ADCS @,m

ANC 1,1

CALL

XOR

ANDS 1,1,82R
ERROR

LooP

SETUP
SURS ©,n

B 1,1t

cALL

XDOR

ADDSH 9,1,8ZR
ERROR

LONP

JCC(ACY) I8 SET EQUAL TO
1C(ACA), CCACHR) AND C(ACH)
JARE EXCLUSIVE ORED WITH
JTHE RESULT GOING TO ACZ,

JC(ACR) IS SET TC THE
JCOMPLIMENT OF C(AC1), THE
JRESULT DF A EXCLUSIVE OR
FSHOLLD BE ALL B1TS

18ET (~1),

JEXCLUSIVE OR ALL ONES
170 ALL ONES, THE
PRESULT SHOULD BE

JALL ZEROS,

JEXCLUSIVE OR ALL ZEROS
170 ALL ZERDS, THE
JRESULTY SHOULD BE

tALL ZERDS IN C(ACH1),




;“17 JMAIN ' A BRLB  MAIN .
1 "
02 0104 204248 Nit1 SETUP JPORM EXCLUSIVE OF FUNCTION - 82 21051 0P4R4S AD: SETUP JINCREMENT THE VALUE IN
83 sices Ar4dYe RANDOM 1IN C(AC2), 23 1232 PA43YE RANDOM JACY AND ADD THAT VALUE
04 B1PNE BEALRE CALL JCALL ANOTHER EXCLUSIVE ’ 84 1P53 1314680 INCC 1,2 )10 (=1), THE RESULT
2% 21207 PO16%4 XO0R2 JOR FUNCTION SEVEN TIMES, . 85 a1p54 102360 ADCCS 0,0 )SHOULD BE THWE ORIGIONAL
86 P1P1P PRALPE CALL JTHE RESULT SHOULD BE THE ' 26 21055 143P6¢ ADDC 2,8 INUMBER,,
07 21811 oPyB4n XOR 1SAME A3 THE FIRST XOR 07 21056 1P6414 sSuBw 9,1,SIR
88 212812 Po4i0s CALL -~ 88 #1287 PP4172 ERROR
09 21213 peib4e X0R ' A9 P1ABA FRA2S4 LOOP
10 21014 Prasee CALL 19
t1 21815 anys4e XOR 11 21061 804248 A4: SETUP 1SAVE THE C(AC1) IN C(lACE),
12 BIRLE Bratng CALL 12 P1262 Q04376 RANDOM JA "ADDR® INSTRUCTION SWOULD
13 21P17 pPR1840 XOR 13 21963 121029 MDVZ §,@ INOT CHANGE TWE VALUE OF
{4 n1R20 orata8 CALL 14 P1A64 127200 ADDR 1,1 ITHE AC,
15 21321 PR164R XOR 15 A1AES 327200 ADOR 1,1
16 B13122 OMal106 cALL 1% 212686 127200 ADOR §,1
17 #1623 An164p XOR . 17 21067 127200 ADDR 1,1
18 B1D24 2mai06 CALL 18 01270 127220 ADDR 1,1
19 01P25 201640 XOR 19 ata7y 1272080 ADDR 1,1
20 Q1826 132414 SUBW 1,2,8ZR ) 20 o1e72 127200 ADOR 1,1
24 91027 ee4ir2 ERROR 21 @a1873 127200 ADDR 1,1
22 P103” PPA254 LooP 22 2174 127200 ADDR 1,1
23 23 o1e75 127200 ADDR 1,1
24 91031 204245 At1 SETUP ISAVE C(AC2) IN C(ACY), 24 21276 12704 ADOR 1,1
25 21032 204376 RANDOM 1ADD AND ADD C(aCR) TO 25 21277 127204 ADDR 1,1
26 G1A3T 145009 nOY 2,1 1C(ACR), THE VALUE IN 26 pii10e 127288 ADDR 1,1
27 0iB34 (12480 sus @,2 JAC2 SHOULD NOT BE 27 1101 127200 ADPR 1,1
20 ¢1935 113090 ADD 0,2 JCHANGED, 28 21102 {M6454 suBOw #,1,8ZR
26 0103" 146414 SuBM 2,1,82R 20 21193 Q94172 ERROR
38 #4037 2eay7R ERROR . 30 21104 994294 Loap
31 91740 004P84 LnoP 31
32 32 P11AS PR4248 ASH SETUP JTHE RANDOM NUWSER IN
33 81041 204045 A1 SETUP 33 21126 BR43IYE RANDOM JC(ACS) I8 INCREMENTED VIA "INC"
34 314 BR4YVE RANDOM 34 21107 115408 INC 8,3 1AND OECREMENTED VIA "ADD",
38 ¢1043 102080 ADC 0,0 3% g1i1e 120080 ADC 1,1 JTHE FINAL RESULT IN C(AC®2)
36 P1044 123080 ADD 1,0 36 et11t 137eme ADD 1,3 1SHOULD BE EQUAL YO THE
37 91045 111400 INC 8,2 37 21112 175488 INE 3,3 JORIGIONAL NUMBER IN C(ACO),
38 217a8 146414 SUAN 2,1,82R 38 21113 13700¢ ADD 1,3
30 01947 BP4iY2 ERROR 39 21114 171400 INC 3,2
49 p1e38 0L4R5¢ Loop 48 P1115 133009 ADD 1,0
41 P1116 181400 INC 2,2
42 81117 133000 ADD 1,2
43 21120 142414 susw 2,0,82IR
44 21121 PR4172 ERROR

43 81122 204254 LOOP



. eR19

21123
01124
21123
1126
ny127
a1138
211314
21132
21133
f1134
091138
21136
n1137
21140

21141
P1142
#1143
21144
n1149
A1146

1147
s115@

e1181
21182
21193
21154
21158
21186
21187
2116e
#1161
21162
21183
011684
21165
21168

MAIN

204245
AQ4376
135080
117200
05442}
1310p@
eed106
op168492
143824
agarr4
220413
122444
ee4172
en4254

204245
pealdye
110440
143204
2g4172
204234

101001
177777

eP4248
204376
152%2¢
191300
1504007
143700
123320
1a3109
103100
103198
1ed1ae
186414
204172
an4254

AG3

AT

ADDTEM?

AB:

SETUP

RANDOM

MOV 1,3

ADD @,3

8T4 3,ADDTEM
MOV {,2

CALL

XorR

ANDZL 2,0,82R
NP =4

LDA B,ADDTEM
suax 1,0,82R
ERROR

Loor

SETUP

RANDOM

NEGO 8,2
ADODR 2,0,82R
FRROR

LoapP

MOV @,?,8kP
=1

sEYUP
RANDOM
SUBIL 2,2
MOVS 2,2
NEG 2,2
ANDS 2,0
MOVIS @,
ADOL @,0
ADDL 8,0
ADDL @,@
ADDL @,0
Sud# B,1,81IR
ERROR
LooP

JTHE SUM OF ACA=y IS
JCHECKED WITH THE SIMULATED
18U,

JSUM VIA ADD INSYRUCTION,

JSIMULATE THE ADD VIA
JEXCLUSIVE OR, C(AC2)s
IRIPPLE CARRY,C(ACI)SRESULT,

PADDITION OF NEGATED
INUMBERS SHOULD PRODUCE
J1ZERD AND A CARRY,

)ADD TESY,

18(eq)

ys(4agQ)

su(177400)

JSAVE HIGH ORDER 8 BITS,
1SAME 8 BITS YO C(ACI)L,
IMOVE C(ACP) LEFT VIA
JADD SHIFT,

A 2020

a1167
21170
21171
a1172
aL173
1174
21178
1176
2177
21200
21201
eg202
21203
ai2m4
012085

21286
eg2ery
21210
ot211
21212
01213
at214
[2%3¢-]
012186
"1217
1220
21221
etp22
21223

01224
21225
e1226
n1227
e123m
21231
21232
21233
n1234
21235
n1236
21237

JMAIN

1e1amy
177400
AN4248
An4376
ade775
133700
145008
LYRY 1]
201611
121000
en4106
ngL667
112444
apay72
204254

op4248
aradye
[-1.LRY 1]
en168y
15060
131m80
CLYEY.L]
er1611
121088
on4tae
oe1676
112714
aRagTe
an4234

ep4245
0uad?76
141000
ogatas
p1667
183000
1410080
204106
ANy676
126714
era1y?2
RQ4254

LEL.1 2]
AR1S

AR21

ARNZ

MOV o,2,3¢P
=400

SETUP
RANDOM

LDA 2,m408
ANDS 1,2
MOV 2,4
CALL

MPYU

MOV §,0
CALL

SORT

sSuB#» @,2,8IR
ERROR

LooP

SETUP
RANDOM
CALL
SORT
MOVE ©,1
mMove i,
CALL
TMPYU
MOV 1,0
CALL

L1

SUBRSw ©2,2,82ZR
ERROR
LooP

SETUP
RANDOM
MOV 2,8
CALL
SGRY
MOV B,
MoV 2,0
CALL

9
SURASw ©,1,82R
ERRQOR
LoOP

JITHE ORIGIONAL CONTENTS OF
JACY, BITS B=7 ARE SQUARED
IVIA MULTIPLY, THE SQUARE
JROOT OF THE PRODUCT SHMOULD
JEQUAL THE ORIGICNAL,

1SEE SYSTEM REFFERANCE

JMANUAL FOR FURTHER INPORMATION

JON MULTIPLY/8QG ROOT
IPROGRANS,

ITAKE THE SQUARE ROOT

JOF A NUMBER, THE SQUARE
JROOT OF THE RESULT SQUARED
PSHOULD BE THE SAME A8 THE
JORIGIONAL ROOT,

1SQUARED NOW TAKE ROOT,

PFIND SQUARE RDOT VIA
SDIFFIRENT SUBROUTINES,

1SAVE FIRST RESULT IN ACY

JRESULT IN aCe,




A pO21

.3}
82
23
g4
es
(1}
(.24
(1]
[.1]

01240
21241
01242
81243
21244
01245
01246
91247
aL290
81294
01232
21293
71254
91255
012856
n1287
01269
2126}

01262
nt26d
p1264
01263
21266
o128y
81278
81274
eia7e
eL1e73d
01274
01278
01278
XY 124
o100

21301
e13e2
8133
01304
01308
81306
es3e7
81310
21314
01312
21313
01314
91313
01316

TMAIN

0034243 AR43
#04376
142432
aeerrs
L.LERY 1.}
ead1626
en4106
eni612
234041y
156414
LI.TR 4]
034240
136714
eo4sr2
034237
116714
eB4aiy2
on42354

284245 ARS:
152440
151504
151504
181504
191504
161587
181597
151507
148797
151407
151400
133014
LIRS 4]
2n4234

Q84243 ARSI
126420
1200606
125606
125606
125606
125608
1286e8
125608
128606
130304
132714
[-1.LE%4
204234

SEYUP

RANDOM

SuBle 2,0,82C
IMP o2

CALL

LOIvVy

CALL

JNPYA

LDA 3,0AC2
SUBHN 2,3,82R
ERROR

LDA 3,0AC1
SUBSH 1,3,82r
ERROR

LDA 3,04Ce
sussws #,3,82R
ERROR

LoOP

SETUP

Sus0 2,2
INCL 2,2,81R
INCL 2,2,81R
INCL 2,2,82R
INCL 2,2,31R
INCL 2,2,8BN
INCL 2,2,9BN
INCL 2,2,88N
INCS 2,1,88N
INC 2,2,88BN
INC 2,2

ADD® 1,2,81R
ERROR

LaoP

SETUP

SuUBZ 1,14
INCR 1,1,8E7
INCR ,1,9€2
INCR 1,1,8€2
INCR 1,1,8E7
INCR 1,1,8E2
INCR 1,1,8F1
INCR 1,1,8F2
INCR 1,1,8E2
cOMS 1,2,82R
sussy¥ 1,2,32R
ERROR

LOOP

ITHE CONTENTS OF AC2 IS
IDIVIDED INTO ACe-i,
JTHIS RESULY MULTIPLIED
18Y ACQ SHOULD PRODUCE
1THE ORIGIONAL NUMBERS,

JAC2 CHANGED?

1ACY CHANGED,

1ACE CHANGED,

JUSE INC TO FORM
1THE NUMBER 177480
PIN ACY AND 40@ IN AC2,

PTHE "SBN/SZR™ SKOULD
INOT CAUSE a SxIP,

JUSE THE INCR INSTRUCTION

1T0 FPORN THE NUNBER
177408, THIS NUMBER

JCOMPLIMENTED AND SWAPPED

1SHOULD BE THE SAME
INUMBER,

JTHE "SEZ" SHOULD NEVER
JCAUSE A SKIP,

A np22

[}
"2
ey
.2
[ L]
(1]
L4

1317
21320
81321
21322
21323
61324
21323
Q1326
"1327
21330
21334
21332
21333
#1334
21333
21336
2133y
01340
P1344
21342
01343
21344

21348
21346
a1347
81350
2135
01382
21353
21354
21388
r13356
24387
01360
21361
01360
04383
21364
81365
21366
01367
81370
13714

JMAIN

204245
102628
eg4172
104406
endy172
124492
eraty2
124483
fe4172
124407
ora1y2
124488
eeai72
124468
op4at?2
124497
era1?e
1paae?
ar417e
196414
opaty2
“04a234

Q4248
102449
1re762
rRaty2
1payee
op4ir2
100706
*04172
1ne7ee
0Pr4L72
100544
LLEES4
1AP403
er4172
180644
[ LERR4]
104704
084172
130704
ep4y72
aAN4254

AR71

ARS?

SETUP

SUBZR #,0,SNR
ERROR

NEG @,1,8E2
ERROR

NEG 1,1,82C
ERROR

NEGC 1,1,8NC
ERROR

NEG 1,1,88M
ERROR

NEGC 1,1,3NR
ERROR

NEGC 1,1,3NR
ERROR

NEG 1,1,88N
ERROR

NEG 1,1,88N
ERROR

supe 9,1,82R
ERROR

LooP

SETUP

SUBOD @,e
NEGCS e,8,82C
ERRQR

NEGCS o,8,82¢C
ERROR

NEGS 8,0,3E2
ERROR

NEGS 8,0,3¢2
ERROR

“NEGOL o,0,8IR

ERROR

NEG #,@,3nC
ERROR

NEGOR 0,0,3R
ERROR

NEGS #,1,32R
ERROR

NEGS 1,2,8IR
ERROR

LoopP

1100800 NEGATED 18

1STILL 1meeee,

1C(CARRY) =0

JC(CARRY)st

1C1)s18m000

INEGATION OF IERD
1SHOULD PRODUCE Z2ERO

JAND A CARRY,



A 2023

a1
n2
23
84
25
06
&y
28
29

21372
21373
”1374
21378
21376
21377
014007
21401
B1402

2140)
2{404
01405
e1406
e1407
01410
o141
21412
p1413
Q1414
01413

21416
21447
21420
91421
21422
21423
01424
91428

n1426
01427
niaze
01434
n1432
01433
21434

MAIN

na42458
204376
182400
004106
ee1612
n34237
166414
er4a172
0e4aRs4

04245
192300
108708
130304
145705
124348
131707
158304
151704
ee4172
BP4R34

QedRas8
anad78
110400
1p408Q
198480
132414
L1204 ]
2Q4284

[LIT YL
[dLE2 4]
110100
1442680
196714
[1TE24]
084284

ARQ!

ARt 81

ARt

AR123

SETUP

RANDOM

suB 2,2

CALL

MPYA

LOA 3,04C0
suB# 3,1,32R
ERROR

Loop

SETUP

ADCS 8,0
INCS 2,1,8NR
coms {,2,5IR
INCS 2,1,3NR
CoMDS 1,1,8E2
INCS 1,2,3BN
CoMS 2,2,82R
INCS 2,2,31IR
ERROR

LooP

SETUP

RANDOM

NEG #,2

con @,

ING 1,1

suBw 1,2,82R
ERAOR

Lonp

SETUP

RANDOM

coML 9,2
COMCR 2,1
SUBSw 9,1,82R
ERROR

LooP

1CCACL)»A+C (ACH) SWOULD
JPLACE ACP IN ACt, SEE
JSYSTEM REFFERANCE MANUAL
JFOR FURTHER INFORMATION,

PTEST "COM/INC* SWAPPED,

JCOMPLIMENY AND INCREMENTY
JSHOULD BE TME SAME AS
INEGATE

ITESY COM LEFT AND RIGHT,

A DB24

o1
02
a3

71435
21436
01437
n1440
0144y
1442
21443
Brada
araad
a1446
n1447
014380
n1481
01432
91433
Q1454

21458
01496
01487
A146¢
214681
21462
21463
21464
1485
#1400
nias?
vi470

LAEI A}
01472
01473
21474
21478
21476
01477
LIELL
[2%-1.11

CMAIN

2r4248 AR13
1e5n20
176000
117000
1637m4
eee77s
1n2660
176629
125102
101400
175224
@earyy
118200
103012
epd172
fP4a254

P04245 AR1SS
204376
131000
106800
1276800
1e7080
10630
127600
127000
132414
[1.XR%4]
004254

004245 AR161
004376
131040
113608
107409
151100
148414
LITRR 44
fpa2se

SETUP

MOVZ @,

ADC 3,3

ADD #,3

ANDS 3,0,82R
JHP =3
SUBCR 0,9
SUBZr 3,3
MOVL 1,3,82C
INC a,0
MOVZIR 3,3,8IR
JMP =3

MOVR 8,3
ADD® 8,8,82C
ERROR

LooP

SETUP
RANDOM
Moy 1,2
SuBL 9,1
ANDR 1,1
ADD 0,1
SUBL 8,1t
ANDR 1,1
ADD 8,1
susw 1,2,S8In
ERROR

LoOP

SETUP
RANDOM

MOVOD §,2
ANOR @,2

AND 9,1

MOVL 2,2
suB# 2,1,92R
ERROR

LonOpP

JFORM THE PARITY OF
1C(AC®) IN DIFFIRENTY
JROUTINES, CHECK THaY
JTHE RESULTS ARE EQUAL,

JSAVE PARITY IN BIT e,
1BIT 15 WILL CONTAIN

JTHE PARITY,

JCHECK TO SEE IF BITS
1ARE LIKE,

JMISC TEST OF Sus LEFT
JAND RIGMT,

1MISC TEST OF AND RIGHT,




A 8228

o1
02
e3
na
L]
es
7
es
L1

1502
21503
a15n4
21588
21508
nisey
21810
r1511y
21512

21513
21514
21543
21516
01517
81520
@13524
@1522
21523

21524
e152%
81526
ay1827
21530
21531
21532
21533
01334

21533
21536
1337
21940
21544
01542
n1543
r1544
21548

JMAIN

8042458
fN43786
131000
113080
1p73ae
125300
132414
enai7e
AN4234

f04248
LLER Y4 ]
134m00
t1212¢
1ep0ae
1@7120
132414
ep4aiye
004234

204248
204378
131000
11222¢
1endee
107220
132414
ge4ir2
004254

004249
[LYE L]
131000
186620
199420
113200
132414
LLER 4]
end2s4

ARY7t

AR181

AR191

AR20)

SETUP

RANDOM

MOV §,2

ADD 2,2

ADDS 2,1
MOVS 1,1
8uBs 1,2,82R
ERROR

LOOP

SETUP

RANDOM

MOV 1,2
AOCZL ©,2
COM o,0
ADDIL 0,1t
SuB# 1,2,82R
ERROR

Loop

sevur
RANDOM

MOV 1,2
ADCZR 0,2
caom a,9
ADDZR 8,1
sUBw 1,2,8IR
ERROR

LoOP

SETUP

RANDOM

MOV 1,2
SUBZR @,
NEGZ 0,0
ADOR 8,2
SUBW¥ 1,2,82R
ERROR

Lane

IMISC ADD SWAPPED TEST,

JCHECK ADC LEFT,

JTESY ADC RIGHT,

JTEST SUR RIGHT,

» 2026

21
92
83
24
[.}-]
L.1]
L

1546
21547
01550
2153}
21552
219983
A1554
91555
91556
01587
1560

21561
B1562
01563
21564
n1565
21566
ey587
21378
21574
21572
21573

213574
21575
21576
[ 28-224
2168p
1601
01882
216083
o16m4
LI%.1 1]
21606
L3311
e161¢2

JhAIN

“94245 ARISR?
Po4d4p1
171122
CLERR 3]
151240
LE1.IY]
Pradpy
1650090
128112
PRAL?2
Pe4a2%4

R24046 AREND:
125084
eapdi
e1eias
e2et0l
r2410)
167414
LLLYLY]
nediné
rri7L2
#02187

P24046 ENDER:
125008
LI
[ZELE])
[CIXT1]
r34ns2
azees!
052677
©41776
291400
CITLEL]
o321
LLIBY]]

SETUP

JSR 41

MOVZL 3,2,82C
ERROR

MOVOR 2,2

JSR 4,2

JAR 41

MOV 3,1

mOvVLe 1,1,32C
ERROR

LooP

LDA 1,EGGS
MOV 1,1,82R
JMP ENDER
187 PASS
LOA @,PASS
LDA 1,K7
ANDW @,1,81IR
JHP ENDER
CALL

MESS

PMES

LDA 1,EGGS
MOV 1,1,3NR
JMP o8,

0371 EGGS+)
JNP o8

LOA 3,EGGS+4
LDA @,EGGS+3
1GRST

871 8,+2,3
Jup @,3

187 EGGS+2
JMP MOVE

JMP MUVE=Y

ITEST THAT INDEX WITH
JSIGN BIT SEY DOES

INOT LOAD INTO PC ON JSR,
160 YO NEXY LOCATION

1JSR SHOULD NEVER
ISTORE THE SIGN PIY,

1END OF TEST,




A PR27 MAIN A PR28  MAIN

ny [}
A2 21611 (r246Q _MPYUI SUBC 2,0 1C(ACL)=C(AC2) 72 A1667 126520 SQRT? SUBRZL 1, IFIND 8SQ ROOT OF C(ACQ@),
A3 21612 54411 MPYAI 8Ta 3,,CBRY JRESULT IN ACO,AC), f3 A1677 135129 MOVZL 1,3 PSEE THE SYSTEM REFFERANCE
04 N1613 P44ty LDA 3,.CR2¢ 1SEE SYSTEM REFFERANCE P4 A167Y 127422 SURZ 1,m,82C FMANUAL,
A5 21614 1252A3 ,CR99: MOVR 1,1,SMNC JMANUAL FOR FURTHER 3% W{672 1670AY ADD 3,1,SkP JRESULY IN ACe,
96 01615 121204 WOVR @,2,3KP JINFORMATION, °6 21673 12122} MOVZR {,P,SKP  JACY1 OESYROYED,
27 21616 143229 ADDZR 2,0 27 21674 R0Q77?S JMP =}
78 P1617 175404 INC 3,3,82R 28 01675 on2054 RETURN
39 1627 PPRAT74 JmP CBOY 29
19 91621 125260 MOVCR 1,1 18 9676 1764n2 8G: sus 3,3 IFIND SQ ROOT OF ClACR),
11 21622 @2n24et JMP #,CHR3 11 01677 @54411 $TA 3,S5QTEM J3AME RESULT AS PREVIOUS
12 01623 popnpe .CBR3: @ . 12 91700 1620823 ADCZ 3,0,8NC PTEST BUT CODE I8
13 21624 177768 ,CB28: =20 13 21781 Are4as JMP 801 1DIFFIRENT,
14 . 14 #1702 010406 187 SGTEM
15 21625 102400 ,DIVI: SUB o, 1CCACR),C(ACL)/C (AC2), : 15 21793 210405 187 SQTEM
16 21628 254775 ,DIVUT 8Ta 3,,CB@Y JACO=REMAINDER 16 21734 B344n4 LDA 3,8QTEM JRESULY WILL BE IN ACE,
17 21627 34778 LDA 3,,CR2r JAC18GUOTIENT i 17 21788 oga7?3 JMP =5
18 21637 §125329 MOvVZL 1,4 1SEE SYSYEM REFFERANCE 18 #4786 1681200 3Q12 MOVR 3,@
19 21631 101100 ,CC983 MmOVL ©,0 JMANUAL , 19 21747 002054 RETURN
20 01832 142412 suew 2,8,82C . 28
21 91633 142409 SuUB 2, 21 A1719 venege SATEM: o
22 71634 125100 MOVL 1,1 22 o171t nerPA® XORTEM: @
23 21635 1753404 INC 3,3,82FR 23
24 21636 208773 Jue ,cC98 24 01712 21490 MESS1 LDA n,2,3 JPRINT A ASCII MESSAGE
25 Q01637 CR2764 JMP o ,CRO3 25 21713 s3Ianss LDA 2,RELOC 1AS DEFINED BY THE
26 26 01714 113000 ADD 9,2 JASSEMBLER,
27 Q1640 133087 XOR: MoV ¢,3 JEXCLUSIVE OR C(ACE),C(ACY1)Y, 27 Q1715 024074 LDA 1,K37Y
28 PB164% 117520 ANDZL 2,3 IRESULY I8 IN C(ACH), 28 #1716 rpi0e® MESSit LDA p,0,2
29 01642 1070080 ADD @,1 29 P1717 1285112 MOVLw 1,1,82C
3P 1643 186400 sUB 3,1 3 01720 123701 ANDS 1,0,8KP
31 R1644 222054 RETURN 31 21721 1234mt AND ,0,8KP
32 32 1722 {51400 INC 2,2
33 01645 135000 XORY: MOV t,3 JEXCLUSIVE OR C(ACR),C(ACY), 33 21723 124000 coM 1,1
J4 81646 117400 AND ©,3 IRESULY I8 IN C(aCe), 34 01724 0p4424 JSR CHAR IPRINT C(ACOIR
35 01647 174000 com 3,3 35 21728 2egryy JMP MESSY
36 01650 163490 AND 3,0 36 281726 aj1onsd4 182 CALRET JRETURN YO CALL
37 21631 123809 ADD 3,0 37 21727 an2084 JMP SCALRET
38 Q1652 163400 AND 3,0 38
36 721653 pepasS4 RETURN 39 #1730 eMm1730 KTABLY JOCTAL TABLE
40 48 21731 teneo0 100800
41 01654 a34205 XOR2t LDA 3,M20 JEXCLUSIVE OR C(aAC®@),C(AC1), 41 21732 214000 pCLL T
42 01635 834434 8TA 3,XORTEM FRESULT IN C(AC2), 42 21733 eeiepe 149n
43 016568 115002 MOV 8,3 JTHE CONTENTS OF AC@ AND 43 21734 PR01P0 100
44 91687 137200 ADDR 1,3 JACt ARE EXCHANGED, 44 *1738 poo@yp 10
45 21680 18120aN MOVR 2,2 45 21736 Aeaepy 1
46 91661 191220 MOVIR p,0 46 P1737 AD1737 KTAB1 . JOECIMAL TABLE
47 16682 125200 MOVR 1,1 . 47 21740 923420 100020,
48 91663 103200 ADDR @,@ 48 M1741 e@1750 1000,
49 01664 P12428% 182 XORTEM 49 A1742 Onelaa 190,
50 21663 npa?7y JMP XOR2+¢2 52 P1743 arany? 19,
51 R1666 3p2054 RETURN 51 P1744 ApARAL 1,
52
53 91745 020075 PDECIt LDA 0,k24¢ JOECIMAL PRINTY CU(3),
54 01746 3771 LDA 2,KTAB

55 21747 eppa2s JHMP POCTALS2




A 2829

81730
21781
a1752
21793
01754
217553
01756
81757
21760
21761
e1r62
01783
81764

21768
01766
01787
e177e

21771
ey7y2
81773
81774
81778
eyrre
e177?
egeee
[X1.1}}
[ FL]}d
220803
f2084
e2e83
a2ens
02807
egeyd
82011
02042
n2e13
e2014
ears
82016
0201y
020289
e2p2!
a2n22
22023
22024
n2p25

«MAIN

054445
101328
LI 3}
040413
176000
117000
163404
LILEg4 ]
r2p4p6
{eazee
101389
PR4443
202401

epegee
LILLL] ]
LIJ11L]
LLLLLL]

n2enys
ipient
e2ee76
e3ers4
e4nr?2
f3ar72
LAPLEL]
173802
espe2?7
032027
034784
1p240¢
146512
aeeg4es
146400
234076
1014020
aparry
151238
@34n76
°84782
163080
[1.T}4 1)
151224
[LL LT
r2en7s
oe472%
er4ar24
nr27 43

CHARS

CHARET:
CHATEMI
suPP

OCTRET1
ZOCTALL

POCTALS

DECOTS

DECP?

STA

3,CHARET

MOVZS 0,0,8NR

Jup
ST
ADC
ADD
AND
Jnp
LDA

1,3
0 ,CHATEM
3,3
9,3
3,0,82R
-3

.
ByCHATEM

ADDR 2,8
MOVS B,n

JSR
JuP

LA B 2 ]

LDA
Moy
LDA
LDa
STA
STA
LDA
ADD
aTa
LDA
LDA
sus

TYPE
OCHARET

2,240
0,0,3«P
e,xee
2, KTABL
a,21supe
3,0CYRET
3,RELOC
3,2
2,27
2,027
3,Zsupp
e,0

SuBLw 2,1,82C
JMP DECP

Sus
LDA
INC
JMP

2,1
AILLL]
[ 1] ]
DECOT

MOVIRWN 2,2,8NR

LOA
8TA
ADD
JSR

3, Kee
3,I8UPP
3,0
CHAR

MOVIR 2,2,81R

Jnp
LOA
ISR
ISR
)

DECOT=3
@,K240
CHAR
CRAR
#OCTRET

IPRINT C(AC®)R
IWITH EVEN PARITY,
JEND OF MESSAGE,

160 TO PRINTY

IPRINT C(ACY) WITH ZERC SUPPRESS,
JPRINT C(ACL) IN OCTAL,

JZERO SUPPRESS FLAG,

JFORM THE DIGIT

IPRINT C(ACB)R

IPRINT 2 SPACE CHARACTERS,

JEXIT

A Q030

21

f2e26
82027
22030
220831
02032
22833
22834
22838
22838
2037
a2n4s
92¢41
2042
n2e43
2044
22843
02046
22047
ag2ede
L1 LEFE
e2e82
22033
L1111
@2@55
e2e38
L1111
e2n60
2206
LE{LH
2883
22064
22065
a2nes
e2e8y
LF114.]
22871
e2e72
e2e7d

JHATN

254443
B74477
175100
177122
nEM4a2Y
LLESBEI
P63S11
eee7Y?
pR21Y
[LIEIY]
234432
175220
1683487
116043
a34424
162432
010425
034417
116448
054422
eeg4ayy
175100
177103
peR763
p61117
063517
nearr?
86a2y?
[d.124-1]
(LI}
CLLT I¥
faeR12
LLLLTY ]
pep24e
oren4s
[LILT.L]
eead’y
[LIT 1]

TYPE:

TYPELS

TYPE2:

P.C71
P.Ciss
r,C122
P,C158
P,24818
P.,Ca0
TYPRETI
P,3773
CHORZ1

STA 3,TYPRET
READS 3

MovL 3,3
ADOZL 3,3,82¢C
JMP TYPE?2

noas 0,710
SKPBT 1Yo

pL1d o1
N]OC TYO

L1 TYPER
LDA 3,P, 377
mOV2R 3,3

AND 3,0
ADCO ?,3,8NC
LDA 3,P.Ca0
SUBZN 3,e,82C
182 CHORY
LOA 3,P.C18
susa 0,3,8NR
8TA 3,CHORZ
JuP OTYPREY
MOvL 3,3
ADDL 3,3,8NC
JMP TYPEY
DOAS @,LPY
SkPB2 LPY

Jup =l
NIOE LT

JMP TYPEY

7

11

12

18

240

48

[}

37

[

ITYPE THE C(B)R IF
JIWITCH 2(0),

IVES, GO TO LPY
INO,GC TO TTO

JSK1P NON=PRINTING CHAR

JCLR WORZ POS



~
ai
LF]

23

o4
[.1]

26
er

a8
a9

10

"3t

02074
a2075%
n2are6
w207y
22100
22101
n2102
n21a3
pa1n4
82105
02106
s21a7
gai1e
f2111
02112
22113
02114
02115
o116
02117
2120
22121
82122
22123
eR124
(238 3]
22126
02127
22130
02131
ap132
22133

n2134
[ 138 1]

221386
02137

22142
92144
02142
22143
n2144
02148
02148
p214y
LEF3E-1
02151
02152
n2183
22154
92183
22186

JMAIN

ens5215
YIRLT
120123
141520
120240
144714
152123
252240
120383
151317
043711
ney31t
146101
120240
nanB4D
237303
P4p6s4
130703
240654
131383
120248
142722
252523
152314
04n640
030393
042654
138793
040654
131383
1ma84n
an0812

nes218
[L.LLILLJ

122640
PPP240

305215
fanY 14
182123
148249
141747
152104
1477114
1291186
247311
0466480
046705
181317
120131
251741
erg249

HEADERS ,TXTE

|«215»«212>

ABS PC LIST PC ORIGINAL AC@,AC1,AC2 RESULT AC®,AC1,AC2 <215>

CRLF: +TXTE

PCENT: ,TXTE

WORLDSY L,TXTE
LASY LOCATION

j<215»¢212>}

1€215»¢212>
IN MEMORY IS8 |

[.1.]
L}
[1.]
L1

19

11
12

an32

22157
22160
22161
02162
°2163

22164

n2185
82166
82167
a2179
A2171
n2172
2173
02174
2178
02176
2177
22200
22201
02292
n22e3
ne2n4
92243
na2a6
222a7
02210
222114
02212
#2213
22214
92218
02216
n2217
32220

92221
Q2222
92223
02224
22225
92226
02227
22230
02231
Q2232
n2233
22234
22238
02238

JHATN

nns215
n5R240
0515m1
120123
prpope

eannan

247523
754820
044522
nda4107
@24424
224523
A43304
226103
03446
asaes7
233454
r28061
231467
2334384
a26084
232487
233454
P40 468
a46114
751040
2435114
e%2110
Q20123
42822
042323
253122
421n53
enpene

191104
182311
120110
051724
a3n324
nepmse
LI 1L
rprRQ2
an2ne?
LT
LLLLLL]
apanan
LELEd 1
aaanna

PMES?

LASTS

«TXTE |«218>x212> PASS |

oTXT

/COPYRIGHT(C)DGC,1970,71,73,74,75,78

ALL RIGWTS RESERVED/

DIRYS

«TXTE

eoeoee
L LY
een7

L1 LI
LD X1
LCLLLT
LEELT 1
[LLLT L

LARITH TSTR6|




LB

[LRR]

JMAIN

+END

2034

AL
A2
A3
Ad
AS
A6
A7
AB
ADDTE
ANDO
AND 1
AND 3
ARY
AR1D
AR1Y
AR12
ARL3
ARLS
ARLS
ARLY7
AR18
AR O
AR2
AR2p
ARY
AR4
ARS
ARS
AR7
ARS
ARD
AREND
ARJSR
CaL
CaL2
CALL

CALRE
CALTE
CHAR
CHARE
CHATE
CHORZ
CRLF
cvect
cyca
cyYca
CYC4
CYCLE
CYCRE
DECOT
DECP
DIRY
EGGS

JMAIN

arniedy
neyeay
LUFYZL-2)
LETELTY
LLERY-1]
"r1123
ary14y
ee1151
791150
APNERE
[LLLFL]
LLLIEY]
LISE AN
n61403
nB1416
ne1426
"p1438
ARL453
pRi4Yy
ae1502
ne1513
"R1524
PRI2HE
01835
ep1224
ari242
nr1262
a0idey
ar1317
nR13453
rR1372
0136y
201546
npe 106
LLLIE1]
PA4LAE

aeende
PBR1PY
[.IS84-1]
PR1765
nYL766
Pra207)
202134
fe0263
age276
f003p7?
*eQ314
fom254
LELLLR]
fe2pes
nezetd
nR2221
nepeas

17724
17/33
1R/02
18711
tR/32
19/@2
19/17
19727
19/06
13727
13744
14/02
20/98
23712
23724
23/33
24/02
24/19
24/32
23/902
25/12
25/22
20/19
25732
20/34
21/02
21/2%
21/37
22/82
22/25
23/e2
26/15
26/03

4748

4720

4/56

808
15718
177086
28/1@
21/88

4/19

4742
28/34
29/82
29/#5
LLYAY]

8/04

7737

8/02

7752

7746

7734

4/26
29/33
29/34

a3

4712
26/32

19712

14/18

4/56
4/46
§/23
9/28
187283
17/08
20/13
23/05
4745
4/52
29/02
29/14
29710
dms21
J1/05
7/42

8/712
R/1H
9752
7/34
29/38
29/39
32/12
4/13
26/33

19/25

4754
/27
14/26
18734
17/10
20/21
26723
4/48
4/84
29/43
29/16
29/17
3a/39

7740
29745

3/20
26/37

8/41
14/28
16/08
1ys12
20/29%

4749

29747

8/21

s/30

5/55
14/36
16/14
17/14
28/28

4/83

29/48

7710

/03
14/38
16/23
17746
2e/37

4/85

26/18

a/02
189/08
16732
17/18
2p/4%

28/%6

26/27

a/06
18/07
17/04
19/08
21/08

28/37

268/30



en3s

ENDER
ENTER
ERR
ERR)
ERRCT
ERRET
ERROR

ERTEM
ESWIT
FIRST
HEADE
1CAT
ITR
ITRCY
K2ea
K20pP2
K242
K377
xago
LE-11]
Ken

KDATA
KTAB
KTABL
LASY
LooP

LOOPR
L8TPC
M2e
M4eo
L1}
MESS
MESS}Y
MOVE
MOVEY
MOVE2
MOVE3
MOVEM4
MOVES
MOVTE
MSY
MS2
MS3
MSIZE
NORES

JMAIN

ae1574
neR248
fenL72
argze2
LIdd1-}4
ngensy
nQ4172

LLLLIT]
00233
eagsna
f02e74
PAMLTY
LLLUEAY
pAPOG4
neger?y
LR
[LLT 141
oen7 4
(L1128}
LLLRL ]
ArNATE
reRLRd
aneara
aR1737
201730
n02164
004234

L1113
*an236
LILJLE]
ne117m
ARPPNL
pa1ri2
0017186
need21
neaz2’
LI REL]
LA
[.LLALH
LA LM
LLLLLT)
LI-LLLS]
LILERY ]
LLLERYS
LLIIIL]
LI YL

26/17
7,26
5/46
5755
4725
a/22
9/5@

13741

15738

18/a8

20/4a

22/08

29/28

22/44

24%/09
4/23
a3
4s10
5/57
8/48
4r32
as27
4738
4739
4/36
4735
4734
4744
/37
a/42
47314

28/46

28/39
4709
9/52

14/19

16/18

18745

21/3%

24/17
4r04
6/04
a/e8

20/04
asey
5/24

28/20
5/44
8/314
8/41
p/e2
8/48
9/1@
4720

12/06

12714

12/22
4/28
a/43

e6/22
9/514
q/5@

5747
5/46
12711
13788
16/e8
18/29
21/12
22/10
22/30
ey/n9
28749
a/e6
8/48
4/33
J1/e2
/44
r/27
7/28
S/29
s/02
28/53
28/27
5/36
8/33%
20/23
26/28
6s07
28/84
28/24
4/33
12712
14/32
18727
19718
21/59
24/30
7/26
7718
27744
29/07
6/e5
5/56
28738
8/24

9/12
9/21
8/33

5/19
5716

26727

7/31
5/8¢
12/19
14/18
16/17
18744
21718
29712
e2/32
23/21
28/99
7/85
5759
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