


IDENTIFICATION

PRODUCT CODE: MD-11-DZADI-A - D

PRODUCT NAME: EXERCISER FOR 1024 CH. AD@2
DATE CREATED: FEB. 1976

MAINTAINER: I1PGCP

AUTHOR: RAY BALDWIN

Copyright: (C) 1976 by DIGITAL EQUIPMENT CORPORATION

The information in this document is subject to change
without notice and should not be construed as a commit-
ment by Digital Equipment Corporation. Digital Equipment
Corporation assumes no responsibility for any errors that
may appear in this manual.

The software described in this document is furnished to

the purchaser under a licnese for use on a single computer
system and can be copied (with inclusion of DIGITAL'S copy-
right notice) only for use in such system, except as may
otherwise be provided in writing by DIGITAL.

Digital Equipment Corporation assumes no responsibility for
the use or reliability of its software on equipment that 1is
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JADY] = 1028 mux EXPANSION OIAGNOSTYIC

JTMIS VJAGNOSTIC 18 INTENDED A8 A muX EXTENTION ROUTINE
JPOR THE ADU1=UX DIAGNOSTIC AND ABBUMES THAT THE

JA001«0 DIAGNOSTIC mAS BEEN RUN AND THAY THE AID PRONTeEND
718 CaLlemateo,

JTHE MUX REGISTER 1§ ACCESSED PROm VECTOR ADORESS 17677a
JwMICrn CONSISTS OF DATA BITS 99 INCLUSIVE, BIT @ BEING THE LEAST
18IGNIPICANTY

!
JTHIS OZAGNOSTIC EXERCISES TME MULTIPLIER REGISTER ANO MULTIPLEXER
JSMITCHES UP TO 1828 CHANNELS,

!
JTHME CONTROLLE®R PORTION OF THE TEST EXERCISES TME D161TAL LOGIC
JOF TwE MU_LTIPLER REGISTER

]

JYNE STABILITY TESY EXERCISES THE MULTIPLEXNER CHANNELS BY TANINEG 18000
JOECIMAL CONVENTIONS ON A CHMANNEL SPECIFIED THROUGH THE

JONITCH REGISTER BIT 899 INCLUSIVE, IF AN ERROR 18 ENCOUNTERED OVER
FTHE ALLOWABLE COUNT SPREAD A DIGITAL VALUE MISTOGRAM I8 PRINTED
JOUY ON THE TELETYPE,
TY00e177%6

TYSRei 773500
ADCS®iTeT770
ADODRe170TY2
ADnaeiTer7e

HLTel

SRei?7737%0

NOPa a0

ROskO

Riell

R2sx2

R3ey3

Resxd

RSsx9

SPele

PCel?

sLOAD TRAP CATCHER
80

o®2

WALY

o*2

MALY

54

ALY

o2

WALY

o*2

MALY

o2

HALY

o®?

HALY

JTELETYPE DAYA BUPFER
JTELETYPE 8TATUS REG,

ITRAPPED YO PREVIOUS AODRESS
JTRAPPED YO PREVIOUS AODRESS
JTRAPPED YO PREVIOUS ADDRESS
ITRAPPED YO PREVIOUS ADORESS
ITRAPPED YO PREVIOUS ADDRESS
JTRAPPED YO PREVIOUS ADDRESS
ITRAPPED YO PREVIOUS ADORESS
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NOP
L1
MOV
Jup
T
*Ov
1%
rov
HLY
cLe
NOP
nNOP
Jup
~NOP
MOV
Jnp

03TALK,X®
o®le
88TACK , X0
CoOnTRY
SR, ChnTEPR
SR,81GNK

o884

88TACK,Xo
08018

JTRAPPED YO PREVIOUS ADDRESS

JINIVIALIZE STACK
JGO TO STAPILITY TESY

160 YO mMux TESY
JLOAD CNT 8PREAD

ILOAD 1D BITSs2000 11 BITSva002 12 BITS 10000
JLOAD GAIN INTO BITS 11012 CHAN INTO @=9

760 YO OISPLAY TESY
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JEXERCISE EACH MULTIPLEXER REGISTER B]T INOEPENODENTLY BY A
13END AND RECEIVE PROCEDURE,

97080
"oV
] 1]
HLY
nov
MOV
nov
MOV
Cup
[ 14-]
nLY
ROL
INC
-1 3]
Jnp
]

ADMEK , X0
R

8=19,CO0UNT
21,18
18,AUNX
AOME , X3
11,148

Y

11 ]
COUNY
4
Al

JCHMECK TwAYT INITIALIZE CLEARED MuUX, REG,

JINY FAILED YO CLEAR MUX OR READ FalLED
JSEY COUNTY FOR 10 XFERS

1LOAD MUX DATA REG (RS)

1,040 MUY REG,

JREAD MyuXx RE6,

JPAILED YO READ CORRECT mMUX VALUE (Re)
18AD VALUE IN (RY)

FRUN INCREMENT PATTERN ON A SEND, RECEIVE PROCEDURE

!

nov
CLR
nov
MoV
cHe
eto
HLY
INC
INC
8eo
Jnp
CLR
Jnp
o

0=2008,CO0UNT
10

10,A0MX
A0NX, X}
51,%0

Y

50
COunY
54

a2
08ADMYX
CONTSTY

JSEY COUNY PFOR 1024 TRANSFERS

JLO0AD mynx
JREAD MmyX

JORANCH IF THE SANME
JVALUE SENT IN RO,VALUE RECEIVED IN R}

JTRY NEXTY valLuE

JRECYCLE TEOY

=
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STARS

CONvVe

AVES

AVEAD

CNTLS

!

'

JTHE STABILITY TESY wlILL RECEIVE IT3 CHANNEL AOQDRESS
IFROM THE Bw]TCw REGISTER BITS @9 AND AVERAGE 30020 ORC,
JCONVERTIONS

)

MOV SR, AUMX JPEYCH CHANNEL ADDRESS

T878 e8ALLS

.1 48 T

T8Y #sAOUR

MOV SR,GalN

Swad GAIN ’

sic 8177747,6AIN ]

MOV GAIN,ADCS 1L0AD GAIN SELECTED IN SWITCH REG, OIT8 1ie12
Jan X2,00CONYV JTAKE 1080 CONVERTIONS AY FINED GAIN o CHAN,
JIR $2,00AVE IPIND AVERAGE VALUE OF 1028 CONY,

JSR X2,083PR3ET JPIND SPREAD o/«% FPROM AVERAGE VALUE

JOR L2,08CATES JCATEGORITIE TWE FIARSTY (000 COMVERTIONS

8ly 8100¥0¢,8R JTESY BIT 1S OF 8,.R,

.14} ' %0 JIF B1Y 1Se) OMIY CHECKING POR ERROR

Jup osptap ]

JIR X2,P8CHECHK 1B1IY 1359 ,1CHECK POR ERROR

Jnp o8gTap

)

JBUBROUTINE TO TAKE 1024 CONVERTIONS ON A PIXED
JCHANNEL wITH A FIXED GAIN,

mOv S«2300,08COUNT SEY COUNY FPOR 1024 CONVERT]IONS

mov sTAl, X6 JSEY ADDRESS POINTER YO LOAD TasLE
INC #8ADCS JKICK A/D STARTY

7878 #04A0CS

8P ) JwAlY FOR A/D OONE

Moy OSADUR, (Xa) e

INC OS8COUNT

8to «®b

Jnp OSCONVe)2

RYS T

'
TAVERAGE THE 1028 READINGS BY SUMMING ALL INTO A DOUBLE
IPRECISION wORD,

cLw TR LDY JINITIALIZE SUMMING LOCATIONS
CLRh #8L00RD )

MOV 0=28u0,00CNT] JOEY COUNTER | PON 1028 CONVERTIONS
MOV TAB, X8 JINITYIALIZE POINTYER FOR DATA
Mov (%4)e,H0LD JGEY DATA

ADD OPSIGNKR ,HOLD JMAKE ALL VALUES POSITIVE

ADD mOLO,LOORD JADD SUMS TO LOw ORDER OIVIOEND
ADC o8NH]IORD

NOP

NOP

INC CNT} JINCREMENTY COUNTER

11} g 1Y JORANCH IP wE ARE DONE

Jnp ssAvVEA INO, GET NEXY DATA

NOP

Jnp (T1.3%7 71G0 AND DIVIDE MESS B8Y 10268

] LOOP COUNTER
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MOLD?
LOORD3
MIORDS
SIGNNKD
GAINS

JARITHMETIC STORAGE

JLOw ORDER DIV

JHIGH ORDER O]V

)12 BITSe2000,1181730a000,52 BITSs102002
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0ZIADI,Pi
298
299 IOIVIDE THE BSUMMED CONVERSIONS BY 1024 TC
0 { ] JPIND AVERAGE VaLUE
3:1 PAVERAGE VALUE REMAINS LOORD
Jo2 !
303 201314 @0%037 01380 oIVvS CLR PECNTY JCLEAR COUNTER
S04 001320 O12T6T 177766 177792 MOV se12,CNT} JOCEY UP POR 12 SN]IFTYS
305 001326 006237 001306 Ojvas ASR oen]10RD JMOVES S81T @ YO CARRy
306 001332 006037 001304 ROR oo QURD $MOVES CARRY TO BITY i3
307 081336 1083408 ocs Y
3080 ecoi13e¢2 00%237 001300 INC POCNTY}
309 o21344 00141} .1 4¢] o* 28
31 001346 000137 Q01326 Jup PoDlva
S11 02013%2 08%237 o130 INC POCNTY
312 0Q013% e81402 ] 4] ] )
313 Qo130 000137 s0i1320 Jmp o80]1vVa
314 001364 00%237 eoei1)0s INC oL 00RY
318 )
31e '
317 JIPIND VALUE wHICH WAS ADDED TO MAKE SIGN POSITYIVE, ANO BSUBTRACY
318 JPROM AVERAGE vaALUE IN LOw ORDER DIVIODEND
319 031370 032737 902000 001310 BlY 83008,003]16NNK
S2¢ 001376 001408 ]3] o?18 JORANCH IF NOY 10 B1ITS
321 001402 @1273T7 176000 001462 MOV 2176800,00VAL
322 QGa1400 000137 p010b6 JMp o08LY
323 901412 032737 o0esot0 o00i3t0 el 04000,0081GNK
324 Q01620 901409 8EQ 18 JBRANCH IF NOT 1t B1YS
329 001622 0912737 174080 801462 MOV 017T4000,00VAL
326 001430 008137 oedlade Jnp (TT13]
327 001434 932737 10000 0013190 8l S10090,0881GNK
328 0Q1842 001408 ] §-) s®18 JBRANCH IF NOT 12 B1TS
329 pe3444 012737 170000 001402 MOV sLT0uE0,00VAL
330 201492 0003137 pelate Jnp (T8¢
331 e214% @000 0e ML Y JWRONG JUSTIFICATION VALUE IN SIGNK
332 e0i460 000280 NOP
333 goy462 880000 VaALS e
334 001464 08200 NOP
335 001466 063737 001306 001462 SET ADD 08 00RL, P8VAL JADD LOW ORDER DIVIDEND YO VAL
336 a0147a pe0202 RYS 12
337 ’
338 JPIND YALUES WHICH ARE ¢ AND = S COUNTS FROM AVERAGE
33 JVALUE AND STORE IN THEIR RESPECTIVE GATES,
340 001476 S13737 001462 001680 SPRJETEI MOV OOVAL ,08CNTR
381 Q001904 912737 ((T77YT3 e@siede MOV 0=5,08CNTR¢2 JSET FOR S INCREMENTS
342 001%12 012706 001008 MOV SPOINTA, XS JSET RS PFOR DATA POINTER
343 Q01916 00%237 081600 INC COCNTR JSEY COUNTS (o) FROM AVERAGE
344 001522 013724 001600 MOV OOCNTR, (X4) e
345 Q05926 009237 eg01s02 INC OOCNTReQ JUPDATE COUNTER
386 001532 S0137) ONE =18
347 Q01934 013728 8miae2 mov OOVAL, (X8)e JMOV AVERAGE VALUE TO GAYE,
308 001540 012737 177773 eele02 MOV 0=S,08CNTRe2 JSEY FOR S DECREMENTS
J49 Q001946 013737 0014062 001600 MOV OPOVAL ,PECNTR
335¢ 021%5¢ 003337 eeie00 DEC OSCNTR 1SET COUNTS (o) FPROM AVERAGE
351 001560 0313724 e01600 nov OOCNTR, (X8) e
352 o001%64 003237 e0ie82 INC OOCNTReZ
353 001370 80137} ONE Y )
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a13
ass

MACYLL1 27(732)
0ZADI,P1t

Jei604
e0iebe
s01610
odieie
(12N PY
001616
01028
o062
001624
o166
gesese

go1e32
201636
00i642
001646
0d1652
oe169%6
ot1662
021666
001672
281676
geive2
ee170¢6
go1712
soi72e
peLv2e
soiT2e
0e1732
801734
001740
031744
001730
001752
sR17%
001762
001766
easrte
01774
soze00
02004
se2ese
so2012
go2ele
soz2e822
so20ds
po2e30
pe203e
eoeodp
pazosd
go204d¢
so2e32

({113
(1 b1,
PaS0e?
0035067
905067
003067
003067
g0see?
08358647
00586
003847
003847
siary?
eid2re4
012409
s2esy?
001004
003237
000137
020937
esi004
0es2y?
(112% )
s2033%7
01084
093237
aoe13Y
028%3y?
001004
003237
e0013?
020337
001006
00s2y?
000137
e2e337
esi0es
003237
(11222
020837

1Te3EPeTs

0003%¢6
200354
008352
([ 13}
000344
008330
(1311
eeeldie
000306
({31 ])
ese2?2
000314
176030
( TRTY])

so2214
esai164
003600

se2a2
003 be
001618

eoR2de
002164
001646

seaaia2
082164
001620

s01e02

POINTAS
POINTDS
POINTCH
POINTODS
POINTES
POINTPS
POINTGS
POINTHI
POINTSS
POINTJS
POINTXS

CATEG)

DILLS

16136 PAGE 1}

Jeo}
)eod
jeo3
104
je8
X YLIS
I=}
je2
jo3
1=
)9

JCATEGORIZIE THE PIRST 1000 CONVERSIONS FRUM THE TABLE
FMEADED Tan,

CLn PLUSY

cLe PLUSR

CLR PLUSY

CLR PLUSS

cLh PLUSS

CLRN sant

cLe MINUSE

CLR MINUSR

cLR MINUSY

CLR MINUSS

CLR MINUSS

cLnm JUNR

MoV 0e1T730,08CNYRe2 (SET FOR 1080 CONVERTIONS
noy 2740,18

"oV (%8)e¢,18 JOSTARYT NMERE POR EZaACH COMPARE
cup XS,00POINTA

ang o®il JORANCH 3IF NOT ot
INC oePLUSYL JVALUE WAS o}

Jup o8CAL

Crp X9,00POINTS

8nE o*id

INC ooPLUSR JIVALUE wAS 2
Jnp o8CAL

4] 5S,08POINTC

ONE ol

INC oePLUS) JVALUE wal o3

Jnp o8CAL

(o] ] 19,00P0INTD

BNE o*12

INC sePLUSE JVALUE wAS o8

Jup POCAL

cup £9,08PUINTE

1] 4 R 2Y

INC esPLUSY JYALUE wAS oS

JMp ooCAL

(o] 5S,08POINTP

ONE o®id

INC sogANE IVALUE wag B3ANE AS AVERAGE
Jnp O8CAL

Cup 5S,08POINTG

oS

|
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DZADI,P3

ge20%s
002069
022664
se2e07e

201004
s0s2y?
g08137
020337

1TedEPeTe

eoceate
002160
eolede

10130

PAGE 12

BNE
INC
Jup
cHp

e®1e
POMINUSY
OOCAL
X9,00P0INTH

JVALUE 4A8 o}

!

{
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419
a0
[T 41
22
(T3]
(Y]]
(¥ 1]
(¥ 1)
.27
(1] ]
[¥1)
439
a3
432
33
43s
433
436
a3
3
439
489
44y
1Y)
asy
(1]}
aas
486
e4?
(%7 )
489
a%¢
asy
432
453
454
' }1]
456
4357
458
439
(1] )
asy
(1}
463
(1Y
(11 ]
(11
Y

NACY1L 27(73Q)
DZAD3,P11

go2ers
se287¢
ee2102
(1223 0]
esd112
se2i1s
002120
e02ide
0s2139
pe2132
002136
ce2142
ss21de
00219
00219
so2i160
eo2164
ee217s
se2172
eo217e

ed2200
sd220?
so220s
Je2d0e
so2219
so2ai2
s02214
oo22ie
o222
fe2222
ep2224
so222¢6

peiase
02236
ee2242
002244
se22%2
p022%6
pec2ee

Jeleed
805237
000137
020437
801004
003237y
0004137
s2es3?
081004
ees2y?
080137
020337
001084
083237
900337
009237
003237
esi1402
800137
oed2e2

012767
105737
100379
012767
108737
100373
sesael

1 T=8CPeTs

002200
0c2i6s
001624

s8d20e
082164
LI [

ssdace
sediee
ss2ade
Suied?

se172¢

soee1s
1779564

o802
1773564

CALS

HINUESH
nINUBAS
nINYE3E
nINU3RY
nINUSSE
samgs
PLUSLS
PLUSRS
PLUSSS
PLUSES
PLUSSS
JUNK$

175338 LFCR2

173314

10836 PAGE 33

BNE
INC
Jmup
Cme
ane
INC
Jnup
Cue
ONE
INC
Jnp
Chp
8NE
InC
Jnp
InC
INC
8EQ
Jmup
RTS

vl
oeMINyS2
PeC AL
LS,08P0INT]
«o*t1
OOMNINUS)
oA,
28,00P0INTJ
o3
oemiInNyBa
osCAL
58,08PUINTK
o1
(TLPLIVI Y]
oslaL

PO JUNK
POCNTReQ
4 )

ooDILL

12

IVALUE waAS

JVALUE waAS
JVALUE w»AS
JVALUE

hAS

JORANCH IF

'
JSTORE COUNTS MERE FOR CATEGORIZED

ITYPE A LING FERD & CARRIASE RETURN

NOV
1870
erL
ey
7870
8L
RTS

218,7Y08
eoTYSR

o8
12.,7Y00
ooTVYER
o8

ALL OONE

RESULTS

IR0V C,R, 70 TELEYYPE

InaY LF YO TELRYYPE
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809

et

aT] 202262
aT2 22260
aTs pe227e
T4 02227
418 Qee2300
aTe Qa2302
477 02300
aT8 o232
479 0282314
82 p2232¢
e8] ee0232¢
482 o0232¢
403 go2332
a8a pd23%
a8S 222349
486 0Q2340
Q87 op23%2
668 0023%2
489 223%¢
a%2 ¢ze23ee
49%) 02e2362
492 0222368
393 0222366
4%

q9s

4% Qo237
497 g@2237s
498 22237
499 0p2402
See o0Q24e06
59§ o0Qp241e
S02 Q02414
Se3 es24d0
S04 22422
58S Qo242¢
S06 Q22432
SOy @2243a
S28 pgo244p
SP9 002442
S1¢ 20244
Si1 Q024%0
Si2 0024%
S13 Q22460
Sla go462
S18 Q22466
S16 0Q024Te
S17 Q2247
S18 ge2%0¢
S19 002902
S2¢ 002%06
S21 ee2sie
S22 002%1a
S23 oo0as2e

13700
ooieoee
duels?
022704
estee
eQe137
02270
(1 3Y 11
o001 37
c22ves
edle02
eon1y?
o227es
osle02
0004137
o2270s
e21003
000137
s08240
odeoee
2020240
soD24se
eo024e

003737
po1402
eco1y?
ees73Y
o01402
oee1y?
(1120 )
eeioel
pes73Y
ooi4a
een1y?
eesryy
oo1003
203737
ov1402
o087
eesrTy?
as10e3
eas73?
edl1432
oos137
eesry?
d0i003
083737
eo1402
020137
pesYyY
osi402

17=8EPeTe

g023%6

ee2379
ceeen!

002als
ooeee

co243e
epoeel

ee2ale
eop0ae

022474
0082093

002s%1e

(T2 3%

sedale
eR2210

so2s3e
022216

ee2s3e
es222¢

ee233e¢
oo

se2202

002336
802224

082200

002336
8d2226

PAGE 34

CmeECKs

CNTSPRI

CHECKYS

CHECK 2!t

CHECK 3

CHeCxal

CHECHKSE

CHECK G}

TSUBRQUTINE TO CMECK FQOR ERRCR FROM DESIMED ALLOWABLE CUUNTSPEAD

MUV
SNE
Jup
cHp
BNE
Jnp
cup
BNE
Jnp
cHp
BNE
Jup
cMp
BNE
Jup
cHp
aNe
Jnp
NOP
19 )
NOP
NOP
NOP
'

?

TsY
8to
Jup
\ {1
8EQ
Jup
TSY
BNE
T8Y
8EQ
JHp
TSY
aNe
T8Y
8EQ
Jnp
TsY
BNE
T8Y
BEQ
Jup
T8Y
ang
T8Y
(1]
Jup
T8Y
BEO

POCNTSPR, X4

g
ooCHECNK ]
0f,X%s
4
ooeCHRECNK
!2.!0

' d
POCHECK 3
.,.'“

o %0
oaCmRCRa
4,4
et
oeCmRCKS
3,58
o*19

4 J] X+ ¥

PoPLUSI
e 1Y
osCHECKR?2
oenINUS}
1] )
OSERRQN
ssPLUS2
o1
oeMINUS2
b
POERNON
sOPLUSS
o*10
oemnINUEY
«o*b
OBERRQON
POPLUSY
o®10
pomINUBA
S
PSERRQOR
FOPLUSH
o®1d
TLILTE L
1 d )
GOERROR
8 JUNK
o®b

JORANCH

JBRANCH

JORANGCH IF
JCHECK FOR
JBRANCH IF
JARANCH 1P

JBRANCH 1P

FORANCH IF

COUNTSPREAD I8 NOT 1}
ERROR AT (Se}

COUNTSPREAD IS NOT 2

COUNTSPREAD IS NOT 3

COUNTSPREAD 1S NOT o

COuUNnY

SPREAD 18 NOT 9

? ILLEGAL COUNTY SPREAD

PTESY FOR vALUES o}
IF NO VALUES AT o)

JYESY FOR VvALUES =)
IF NO VALUES AT =2
JCONVERT aLlL VALUES
JTESY POR VALULS o2

JTESY FOR

JYESY FOR
JTESY POR

1TESY FOR
JTESY FOR

1TESY FQOW

VALUES

VALUES

VALUES

VALUES
VALUES

VALUES

H

3
=3

.4

*S

YO OEC ¢ TYPE

A2
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Sae
32S
Sd2e
s27

MaCviy 27(732)
02ap1,P114

e02522
202326
ee2%32
903334

200137
023237
ton2ee
sdo000

17=8EPeTe

202936
eoasie

10136 PaGE 1S

PASS)

Jup
INC
RYS
e

OSERKONR
oaPABY
X2

JOK ALL IS

6000
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: oMAIN,

S28
s29
S350
534
$32
533
s34
539
$3¢6
537
$38
43 1)
b LT )
544
e Lt
543
Se
ses
L
13}
548
s49
530
-1 1
532
1) ]
$3a
535S
53
$3?
11 ]
-1 1)
Se¢
Se|
562
563
Sed
568
566
se7
11}
s69
sTe
14}
ST
sTs
sTa
14 |

14
sTs
s79
1] ]
S84
582
-1} )

MACYL] 27(T732)
DZADI, P11

202336
e02342
ee234e
0925%2
0025%6
ssased
002566
202974
002376
([ 1111
202606
e02612
f02620
02624
002630
g02634
eo2640
002644
802646
e02634
002636
sedebd
002666
002670
002674
se2t0e
sg2ree

po270%6
pe2714
go2vae
so2724
fe27r3e
so2734
peave
082746
ee2r%s
202762
202766
002772
002776
f03002
e03084
ea3ni

904337
o12704
004337
004337
004337
004337
e32ry?
201006
aiares
004337
804337
812737
olaree
004337
si12709
084337
0e323Y
001367
o2avsy
001003
siaves
004337
sesae
012704
s043y?
003037
30202

013737
005037
siares
204337
006137
oe273?
e1372%
012737
0i273Y
803037
600337
006137
sasasy
001374
ee2737
913723

17=8EP=To

ee2230
oeas s
083342
ee2ale
002706
ss223¢
sssode

003300
083ilé
002230
177763
02200
0031462
003006
083116
001600

081730

(313}
803116

002a2e
0033162
002334

001462
sele%e
003108
essos2
80393
(T1]]1)
003034
177773
177773
0030348
se3esa
pa3e34
01602

177970

([ BY 1]

002226

21608
seied2

10130

AN ERRQR wA3 DETECTED FROM THE ALLOWABLE COUNT SPREAD
JPATTERN THENEPORE THE AVERAGE vaLut FOLLUWEC BY THE MISTOGRAM

TELETYPE,

JLoFo ¢ C R,
JPRINTY PASS COUNY SINCE LAST ERAON

JPRINT AVERAGE
ILefe o co.o

VALUE

JBET LOCATION IN TYPE ROUTINE POR
IHISTOGRAN DATA QUTPUY

'L.'. ¢ c"O

JSEYT COUNTER POR n TRIPS Y0 BINDEC

JREG, & WILL POINT AT VALUE YO BE COwnv,
JCONVERT VALUE AND RAP QUY

IREG & WILL POINY AY SPACES YO o OuTPUTY
JPRINT 3 3SPACES TO EVEN OUTPUT OROER

JBRANCH UNTIL DONE

IRETURN Y0 TRY AGAIN

!
JPRINT THE AVERAGE VALUE WMICKH 18 STORED IN LOCATION VAL

PAGE 1o
]
'
H
]
IWILL OE OUTPUTY DN THE
ERROR; JBn 53,00 FCR
MOV sPASS,%a
JOR X3,00BINDEC
JAR "...L'c.
JOR X3, 08vaLAVE
JON L3, 08, PCR
[ 384 SA00V0, 008N
BNE 10
nov SLINE,RS
JON 53,007VYPE
JOR 13,08 PCR
MOV Gel 3,00CNTR
Mov IMINUST, X8
LaP; JON X3,000INOEC
MOV OSPACE, XS
JER 53,087YPE
INC POCNTR
ang LaP
cCrup 917%8,08JUNK
BNE «®18
MOV #KJK,E9
JOR 13,007VPC
RTS 52
MOV GJUNK, X8
JOR £3,008INOEC
CLR OSPARY
RTS ¥
)
)
]
VALAVES MQyv OSVAL,083870R
CLR e8sTORA
MOV *PA,1S
ASL essYOR
ROL es3TORA
ADD 068,003T70RA
MOV PO0STORA, (XS)e
MOV 0=8,00CNTR
LIP MOV 0«3,08CNTRe2
cL® 0e3TORA
ASL o98TOR
ROL 003TORA
INC POCNTReQ
1] 4 oeld
ADD 060,003T0RA
MOV PO03TORA, (X))

JGEY AVERAGE vaLut

JRS POINTS TO DATA STORAGE
ISNIFT 18T BIY INTO CARRY

7100 S TInES
JOHIFT AND ROTATE 3 TIMES EACH

JBRANCH IF NOY 3 BM]IPTS
FTSTORE ASCE OaATA



o
AN 2NN NN L.

oMAIN,
0ZADI,P11

S84
ses
386
587
ses8
589
$9%¢
59y
$92
$93
5%

MACYLIL 27(732)

ealole
ealed?
ea30as
sa3ele
ee303s
(Lh1L])
(AT LH
eelode
eesede
po3e%2
203034

003237
801394
sj1aves
912337
183737
100379
022743
ee1370
sesaes
seseee
ossese

17=8EP=T7¢

e0iele
0930%6
177566
177%64

grrrry

PAGE 1Y

STORS
STORA}

INC
ONE
MoV
MOV
Y878
8P
Cwup
ane
RT3
.

]

GOICNTR

LIr

L0V ,%3
(X3)e,087Y08
PETYSR

o4

LTI ITT,(XS)
=10

13

JRS NUW POINTS AT QUTPUT UDATA
1outPUT
IwAlT FOR DONE

JRAP NEXTY
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oMAIN,

39S
5%
se?
S98
599
(1]
60}
682
603
(11
(1} ]
o0
(1 4
608
609
¢lo
61y
612
613
614
61
6le

MACY1) 27(732)
0ZADI, P11

o230%¢
003068
(T3] 11
selnes
003066
eelove
seser?
se3ers
se3o’e
sa3100
se3i02
seliee
003106
ee3ite
003112
283114

(1] B}
0003 20
f80403
2000%%
200126
900164
0004 .4
o096
sdesae
0000080
000000
enoeed
(111 ]]
(TI1I1]]
000000
177YY?"?

17=3EP=T7¢

101356

PaGt 18

LOvs

Pat

101 JAVE, VAL XXXXXX

177777 JYERMINATOR

)

JTHE TYPE SUBROUTINE WILL OUYPUY DATA ON THE ASR=33 TELETYPE
JUNTIL TERMINATED BY A NEG, BYTE, THE STARYING DOATA LOCATION muSY
18€ PRELOADED INTO REGISTER S

£n
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017
610
619
*20
o2y
e22
o3
o248
023
626
o27
o260
*29
(%1}
o34
632
633
634
638
03¢
637
038
639
ete
68y
082
643
644
T
64
o4y
648
o8
630
T
(%1
¢33
634
059
656
657
e38
699
60
o3
02
63
ey
Y
606
6?7
Y
669
oTe
(14}
T2

MACYL) 27(732)
02aD1,P11

eesiie
003120
sesia2
203126
093132
003134
se314¢

2033142
003144
2231486
003332
003136
00362
203160
ae3174
e03282
ses2ie
e032ie
003224
oe3dde
oe3232
ee3aée
003244
803246
ee32%¢0
003232
0a32%
803264
003266
ees2ra
eesare
ee3lse
eesine

203304
g93310
ea3lia
803314
seslae
eeslaz
003338
003334
003336
08334
003344
se33%e
083334
0033%
803360

1097198
100407
112937
109737
100373
ose13?
(I11]}]

08s724
801004
ej2ves
000137
oi2ve0
o12701
0iary?
0127y
0127y?
012737
012737
e0s744
0111337
013737
061037
100004
s0%720
0es72y
(1] }% 3
013737
08321}
003737
001404
000137
sseese
000000

oi12700
003710
100429
s22710
o010l
032737
103737
100379
se3720
00137
011037
103737
100373
003728
100402

17=8EP=7¢

177566
177568

se3ite

([ 211 1)
(2281
003406
003372
000060
000000
seeeed
fe08bd
(11 ]

ge33len
ee33lee

ee3232
083300

083376

(T111T

(111 L]
177564

083310
177366
177564

003372
003374
003376
s03ane
e03402

se3je?

177366

10130

PAGE 19
!
]
TYPES TsY8 (18) 11F A NEG, BYTEL W ARE DONE
BM] REY
MOVe {E8)e,087Y08
TSR (T3AZ ]
!PL o=
Jup o8TYPE
RETS RTS X3
]
JCONVERTY A 1o BIT OCTAL wWORD TO OECImAL AND SYORE IN ASCI,
JVALUE TO BE CUNVERTED 9 RPFERENCED THROUGH REG, &
BINDECS TSY (Xa)e
Bng ol
MOV SSPACE 1Y
Jup oeTYPE
MoV ONEG, XY JX0 POINTY TO NEG 83 FOR 3UD
MOV s0EC, K} 1%3 POINTS TO LOCS PFOR DEC, VALUES
MOV se0,000EC JLOAD ASC] OASE VALUES
mov 0600,08VEC*2
MOV 060,00VECes
MOV 800,080EC*S
MOV 060,080EC*10
T8Y =(%8) JAEY REG & BACK TO CORARCY LOC
MOV (%&8),008AvVE
MOV OSBAVE,008UNS
8l0E ADD (30) ,003Uns JSUBTRACY DECIMAL EQUJIVALENTS
[ 1 o012
T8Y (30)e JUPDATE 8SUB VALUE
T8Y (33)e JUPDATE DEC, LOCATOR
JNp #8B10E=e
MOV oogUMS,008AVE JSAVE REMAINDER FOR wwnEN & GOLS NEG,
INC (%1} Jel TO ASCY vaLut
T8Y (TIIVLE
8ta v
Jmnp osolve
sSumst [ ]
SAVE! [ ]
]
JOUTPUT DECe*8, ¢b, 10 AND RETURN TO CONTROL
OECOUTs MOV o0ECea,%0
787 (x9) JTEST FOR DONE
[ L} OONE
cnp 200, (14) JCHECR FOR FIRST NONeQERD
1T ol6
MOV 040,08TYDH JRAP A SPACE
1 £ 34 ] POTYSR
”L ..‘
TSY (x8)e
Jup 00DECOUT e
0]Gs "oy (X8),087Y00
7870 ooTYSR
'.L o..
TaY (x30)e JCHECK POR TERMINATOR
L L} DONE
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soopee
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sodeee
o000
iy Y

17=8EP=T7¢
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18136 PaGE 20

OONES
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J
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o G2 OAD -

"p
Y
18

rrrry

oDl
(Xa)e
X3

ITEAMINATOR

2 A Y a
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1] ]
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(3]
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(32 |
%
(31 ]
6%
(32
690
699
100
T0¢
102
703
784
T08
106
14 4
788
09
1RY
74l
712
713
T4
718
716
137
718
T19
120
1L 4
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72%
7126
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£
139
730
131
732
733
134
738
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122}
738
759
148

MACYLL 27(732)
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([ TALRY
003414
003416
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803432
803440
003446
003434
003460
003462
003460
0e347e
003474
od3476

ee3see
ea3se2
203584
203300
003%10
003312
ee0331s
003516
ee3s20
093322
0933524
ee33de
003330
09335352
003934
803336
093340
s03342
o03944
003340
803330
ee39se
0033%¢
003336
003560
003362
003366
003366
003379

1954362
176030
177634
177760
177Y?YY

013737
08037
(L1381
113737
0137y?
103737
100373
ei13700
08003
000137
000240
080800

0324993
(JLI L]
skesss
0320933
sdende
020040
031493
o20048
s20048
831033
s2eede
(FI] LT
030459
e2eese
e2e0040
030040
(T{] L1
s20040
03045}
odeede
skoees
231093
020040
02e0ee
031433
220040
020040
032093
(J{] L]

17=8ECP=7¢

177870
00347s
177747
0034%e
177870
176770

1re772
003420

00347

003476
176770
176774

NEGS

surrs

LINgES

101306 PaGE 21

1954300
176030
177634
177760
IRARRAJ
!

j1ojo000
reeieee
jeaetee
reegeie
108008}

? LOAD THE SwITCH REGISTER BITS
JREGISTER AND BITS 11812 INTO THE GIN SELECY BITS OF THE
J8TATUS REGlBTER

MoV
SwAl
.} § o
MOVD
MOV
T8v0
erL
11
RESEY
JNp
nNOP
[

[

’

'

!

032433
020040
020080
032099
020040
s200és
031433
020040
02004
0310959
020040
o2e0s0
038433
020040
e2a04d
(A1 T IT
o2eese
82008
2309433
e20048
020040
031033
edeede
020040
031453
08004
02§04
032033
020040

POSR,P0BUFPF
osBUPP
177747, 008,r"
PsBUPF,00ADCS
POBR,08ADMX
#040CS

o8

PSADUR, %O
#0018

INIBTOGRAN STORED NERE
193

le}

leod

Vo2

jeo3

Jeod

R

0CTAL
0CTaAL
OCTaAL
CCTAL
0CTaAL

@=9 INTO TWE MULTIPLEXLN

? MOVE GAIN INTD STATUS REG,
JLOAD CHANNEL=START CONVERY
] WANTY FOR DONE

JOSPLAY DAYTA
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S il

0ZADI, P11
741 Q03372 o200 020040
742 @€03374 23243} 032483 JoS
743 203376 op2egae s2004p 128P
T84 Q023600 0p20eae 029040 j28P
T4S p23e02 051117 2514317 JOR
7646 c03004 177777 1rYY YT TY JTERMINATOR
T47 ]
740 ¥
749 Q203606 e02004e0 SPACEY 020040 12 SPACES
790 eo036ie 177a40 177440 1 SPACE AND TERMINATONR
731 003612 030961 KJKS e3s0e]
752 003614 e300ee 230060
753 003636 177777 1rrery?
75 ]
738 JANALOG TO OIGITAL CONVERTIONS ARE STORED IN POLLOWING
796 11028 LOCATIONS
737 o@e3e2e ©0dge2ee TaBS 9
7358 80000} oEND
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MACYLL 27(73D)

MAIN,
0ZADI,P11

ADCS © {Te?70
ADOR o 176772
ADMY ©® 1T7¢778
AVE 81208
AVEA oos23e
Al eonr22
A2 00764
810E so32ep
BINDEC 003142
BUFF 00347
CAL 002364
CATEG 001632
CHECK 002362
CHECK: @s2370
CHECK2 eoo2dle
CHECK3 00243¢
CHECKE 0024%s
CHECKS pp247s
CHECRe 002%14¢
CNTR eeie00
CNYSPR @023%%
CNTY eo1300
CONTSY o00708
CONv 00t142
COUNT o0102¢
DEC oes3372
DECOUT e03304
016 se334a
DILL eo1724
0ls s03420
olv eo131a
DIva 01326
OONE 003366
ERROR ee2s3s
GAIN 001312
HIORD 001306
HLTY s 000000
HoLD ce1302
JUNK eo222¢
KJK f03612
LAP P HT L
LFCR oe223e
LINE 003300
LIP eoarse
LO0ORD ea1304
LoV co30%¢
MINUSYL eoo2210
MINUS2? g02206
MINUSS @o2204
MINUSE eo2202
MINUSS g02200
NEG ee340¢
NOP ® geoaas
PA e03ide
PASS eo2sse

10t3¢6 PAGE 26
CROSS REFERENCE TABLE == USER SYMBOLS

{7«8EPeTh
27e 248
208 247
2% 206
253 arte
2010 280
21130 219
22%e 233
(111 1Y)
338 1
9% 9%
393 397
253 379
239 arie
ear3 (11Y
o 4%
[ $4) S87e¢
(1} Si12¢
(]} 3170
(11} 522
3400 J4tle
947 332
180 ary
279%e 207
178 2060
2352 2040
209 217
(3 1 6360
(111 (1},
(1Y 4 (YY1
3090 a3
190 6999
a9 3830
309%¢ 310
(1Y (Y2
t [} S06
2408 26%
277e 204s
30 179
201 202
3860 435
113 7940
S99 393
4610 . 33
s44 T42¢
3760 563
270e 203¢
seé 597%e
381 416e
J02e 421
303 429
384s 42%
309 433
o34 (Y 1Y
320
- 34 Y 1Y)
184e 3393

53
t 1Y |
697
L]}

343e
$79¢
4390
t 321
239
e
223
637

73
708

313
ev480
%11
230
29%¢
101
203
e45e9

a7
4460
(131
aeas
443s

t 1 24

26060
702
212

6300
(11}
(1}

344
5760

231
630e

S16
2514
3039
103
2939
saz

499
504
se9
14
S19

937

267

22%e

Tde0
4

s21
397

3iae

Sele

098

226

a3

339

ree

234e

ay?

311

270
(%1

FX Y Y] 699

a2e 426 a30 (3 1]
358 331 352e $37e
(Y2 1

331 490

387
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0ZAD1,P31 CROSS REFERENCE TASLE == USER 3YMBOLS

rc °x000007 a0

PLUSY 002214 375e 392 aa% 4%

PLUSZ  e022%6 376¢ 3900 4300 LT H

PLUSS 902220 377 'TT N aste se?

PLUSE  pR2222 378 T1Y) '1¥]] 512

PLUSS 002224 379 400¢ 4339 $17

POINTA 801008 a2 3e0¢ 390

POINTE 081680 3616 39

POINYC 6@01616 3028 3%

POINTD SO1612 3038 402

POINTE Q01614 3080 T

POINTF PO16i6 3090 410

POINTG 001620 3000 418

POINTH pO1622 3678 [ §Y

POINTI o0162s Jobe 423

POINT) 831626 0% 'Y}

POINTK POie30 3700 '3 1

REY 003140 (T }) ({1}

ro sxpserde 33¢

L3 sxpee0ey ses

LT sx000002 3%

RS eX000003 360

ne oX000004 378

s ox000009 300

SAME es22s2 300¢ a1 de 71T

SAVE 803302 YT 643 049 ¢35

SET 081466 322 326 330 338

sI6nNk 001310 108 202 2969 319 323 37

sr 32300006 3%

sPACE 893686 5350 632 74%

SPRSEY 20147 2%¢ 3400

Sk ® 177870 31¢ 100 102 248 FTY 2%¢ sa2 699 699

STAB e9t0%0 187 FTYY) 258 260

STACK (TTIY1]) 176 IRA4 109 1970

STOR as3092 Sede $71¢ $70¢ 5939

STORA ge30%4 569 572 $73¢ 34 §77e 579 3582 583 L LTY)

sumMs se3300 (Y} 1 (YY1 (Y1) 'Y 11 Y 1Y)

TAB 293620 263 200 308 7978

TYDS ® 177560 290 4610 L IY ) 587e sdd» 663 6680

TYre se3ite 71 $9% 37 o200 (Y 1) 33

TYSR & 177S64 200 (1Y | ' 1Y | 500 o2} (YY ! 669

VAL e0i462 J2in 325e 329 333 33% 5aq0 387 349 568

VALAVE e2270¢ sed Sede

. s gaseda ads '} | e a7 1] LY 53 Ss sy 59 Y] 3 3
(Y4 (1) 1 £ 73 14 77 79 81 (1) (1] [} (1) "
L} ] L ] ] L} 9 101 103 109 10?7 109 111 113 119 117
119 121 123 129 127 129 131 133 138 137 139 184 143
149 147 149 199 153 159 157 1399 164 163 169 167 109
1738 176 LTY) 209 207 216 210 228 232 286 297 FIY ) t3 4
208 307 39 S12 32¢ 326 328 346 353 391 399 399 403
[T} a1t (T} | 420 ade .20 a32 437 'TY | 1Y) 472 ars are
[T} 1Y) T} 97 L{T) 503 {1 s28 %30 513  $% 1 10 sae
523 543 5% 981 S8 9} (Y1 63! (Y1 ] eS2 (Y1 ] ov0 70}

) © ¢ ¢ 6 6 ¢ 6 o6 © & © © &6 © & o o o o o O
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oMAIN, MACYL1L 27(732) 17«8EPeTé 101360 PAGE 27

0ZADl,P11 CROBS REFERENCE TABLE =« MACRO NAMES
COMMEN is
ENDCOM 10
ESCAPE i
GeTPRY i
GETSWR 16
MULT i
NEWTSY i¢
PoP i
PUSH 1e
REPORY 10
SETPR] 10
SETuUP 18
sKip 10
SLASH i
STARS ie
SWRSUV 1
TYPBIN 1
TYPDEC 18
TYPNAN 10
TYPNUM 18
TYPOCS 10
TYPDCY ie
TYPTXY 10
SSESCa ie
SSENENY 1¢
$33x1p i
+LQUAY 1
oMEADE i
oKT41 1
JSETUP i
dIWRN] 10
o SACTY )
«SAPTS 10
o SAPTH 10
«SAPTY 10
o SABTA 19
oSCATC i
dICHMTA ¥ ]
«30820 i
« 30820 10
801V 19
+ SEOP 18
+SERRD 1e
o SERRY i
SMULTY is
+SPONE i
o SRAND is
+SRDOE 1
«SRDOC 10
+SREAD i
SR2AYZ 10
o 38AVE 10
«38820 i
88020 i
«88COP 1
88118 10
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q 01ADI, P11 CROSS REFERENCE TABLE == MACRO NANMES
+ SSUPR i
q STRAP 1
STYPR i0
2 3TVYPD 10
< STYPE i
; «3TYPD i
840CA 10

¢ 1170 10




)

JMAIN,
02401,P11

ADC
AD0
ASL
ASR
8cs
L1 4

8IC
817
L)
BNE

8PL
B8R
CLR

Cup

DEC
HALY

INC
Jup

JSR
MOV

MOVE
NOP

RESETY
ROL
ROR
RTS
SWAB
ST

TSTB
oENADL
oEND
ob18Y
oMACRO
oNLISY
JREPY

208
282
571
308
397
2e7
S92
250
256
021
346
78
(1Y
246
176
184
384
213
68Q
382
a4
T4
124
134
164
217
a0s
178
$32
ar9
'}
2352
S62
174
251
347
53¢
638
622
173
0%
703
216
326
273
249
247
6a7
245
1

758
!

i
43

HMACY1) 27(732)

203
s78

218
503
97
319
11
353
L] B

268

224
309
w7
483

(19

76
106
136
106
230
a8
187
393
@
e73
253

177
268
3548
$3¢
39
(1]
183

sr2

336
6%
9%
31
2067

1Te8EPeTs
CROS8S NEFERENCE

339

218
Si10

3¢3
o7
391
(11}

238
386
3%
asb

(] ]
Te
108
130
108
231
a1
190
397
489
Te4
234

180
203
34°
Se8
eap@

186

t 1A

499
39
so?

5713

228
S18

327

398
487

ar?
Se1i
39a
11

110
ja@
170
266
a16
219
01
(X1

2%%

182
209
353
STe
[ 1T

188

se2
(1]
q46s

10130
TABLE == PERMANENT SYMUBOLS

PAGE 30

se2

232
%20

%e2

399
3038

389

278
%69
398
590

s2
62
112
142

ave
a2
233
e
(11 ]

2359

189
279
387
57a
643

L1 3

304
o7y
£1.1)

257
923

aes
S28

ocs

303
s17?
e02
1.

Se
es
114
1e8

28?7
29
233
a9
sel

$3e

20
2080
308
s78
(Y3

526

so7
674
620

e
65¢

407
i

(L}
31

440

S»
L ] )
tie
1e0

J08
@2
2%
a3
s¢e

38
2909
201
369
s7e
650

(12

4.1

a1
518

869
376
410
58
(] ]
118
148
ERR
433
268
a7
911
339
210
306
1Y
%483
063

332

J29

15
943

672

Se2
S16
(13

LTS
9
122
192

343
a3

a2e
s21

212
325
ary
587

62e
S17

320

a2ae
553

379

a2}

o8

9a
124
154

3495
$23
291
430
S2a

223
329
s3?
632
699

e73
S1¢

32a

.28
Sei

3880

a2?

o
9%
12¢
156

3%
$5¢2
310
a3a
623

Sae

228
340
Sas
638
702

5e8

a3
589

o8

128
158

392
S80
L3R
430
633

Sa9
226
383

SaY
639

38

37

are
591

382

are

re
122
150
160

3%
S64
322
473
648

497

ars
631

383
ar?

Te
102
132
102

480
e30
326
ar6
653

397
260
348

530
637

L 11

>
(P

| a A & a a A a & a
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ERRORS DEYECTED: ¢
DEFAULY GLOBALS GENERATED: @
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