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

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

MAINTAINER: IPGCP

AUTHOR: RAY BALDWIN

Copyright: (C) 1976 by DIGITAL EQUIPMENT CORPORATION
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JADYL = 1028 myux EXPANSION DIAGNOSYIC

JTMIS VJAGNCSTIC 189 INTENODED AS 4 wuX EXTENTION ROUTINE
JPOR THE ADY1«DX DIAGNOSTIC AND ASSUMES THAT THE

JA001=0 DIAGNOSYIC mAS BEEN RUN AND THAY THE AID PRONTeEND
318 CaLjemateo,

JTME NUX REGISTER 18 ACCESSED PROM VECTYOR ADORESS 17677a
JuriICr CONSISTS OF DATA DITS 99 INCLUSIVE, OIT O BEING THE LEASY
18IGNIFICANY

’
JTNIS OFAGNOSTIC EXERCISES TME MULYIPLIER REGISTER AND MULTIPLEXER
JONITCHES UP TO 1828 CHANNELS,

!
JTHE CONTROLLER PORTION OF THE TESY EXERCISES THE D1617AL LOGIC
JOF TwE MyU_LYIPLER REGISTER

!

JYNE STABILITY TESTY EXERCISES THE MULTIPLEXER CHANNELS BY TAXING 1000
JOECIMAL CONVENTIONS ON A CMANNEL SPECIFIED THADUGH THE

JONITCH REGISTER BI1T 09 INCLUSIVE, 1IF AN ERROR I8 ENCOUNTERED OVER
JTNE ALLOWABLE COUNY SPREAD A DIGITVAL VALUE WMISTOGRAM I8 PRINTED
JOUT ON THE YELETYYPE,
TY00e177%0
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JLOAD TRAP CATCNHER
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HALY

ITELEYYPE DAYA BUPFER
JTELETYPE SYATUS REG,

ITRAPPED TO PREVIOUS ADDRESS
JTRAPPED YO PREVIOUS ADDRESS
JTRAPPED TO PREVIOUS ADORESS
JTRAPPED TO PREVIOUS ADDRESS
JTRAPPED TO PREVIOUS ADDRESS
JTRAPPED YO PREVIOUS ADDRESS
JTRAPPED YO PREVIOUS ADORESS
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COnTRY
SR, CnTOPR
SR,316NK

o08T%an

8STACK, X
#8018

JTRAPPEQ Y0 PREVIOUS ADDRESS

JINITIALIZE STACK
JGO YO STABILITY TESTY

7160 YO MuXx TESY
JLOAD CNY SPREAD

ILOAD 10 BITSs2000 11 BITIsa000 12 BITS 10300
TLOAD GAIN INTE BITS 1112 CHAN INTO Q=9

JGO YO OISPLAY TESY
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JEXERCISE EBACH MULTIPLEXER REGISTER BT INDEPENDENTLY BY a
JOEND AND RECELVE PROCEOURE,

0708
"oV
8to
WL Y
nov
MOV
“ovy
"oV
Cup
| 14-]
nLY
ROL
INC
.14¢]
Jnp
’

ADMEK, 0@
Y

0ot d,COUNT
21,80

50, AUNX
ADMEK, %1
11,18

o4

COUNY
o *h
Al

JCHECK THAY INITIALIZE CLEARED mMuUX, REG,

JINT FAILED TO CLEAR ™MyuX OR READ FalLED
JSEY COUNY POR 10 XFERS

I1LOAD MUX DATA REG (RD)

1,040 Mux REG,

JIREAD Myux nE6,

JPAILED YO READ CORRECY mMUX VALUE (RE)
J8AD VALUE IN (R1)

PRUN INCREMENTY PAYTEARN ON A SEND, RECEIVE PROCEOURE

)

nov
CLR
nov
mOov
cHp
14
HLY
INC
INC
] -]
Jnp
CLR
Jnp
0

02808, C0UNT
)

%0, ADNX
ADMR, X}
x1,%0

Y

1 J
COUnY
«®e
A2
®SADNX
CONTSY

JSEY COUNT POR 1024 TRANSFERS

ILOAD Myx
JREAD Myux

JORANCH IF THE SANE
JVALUE SENY In RO,VALUE RECEIVED IN R}

FTRY NEXRT vALUE

JRECYCLE TE8Y
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CONnvVe

AVES

AVEAS

CNTLS

!

'

JTHE STABILITY TYEOSTY wILL RECEIVE IT3 CHANNEL ADODRESS
IFROM THE Bw]ITCwW REGISTER BITS 9=9 AND AVERAGE 3020 OeC,
JCONVERTIONS

)

MOV SR, AUMX JFETCH CHANNEL ADDRESS

To78 ®8ALLY

8P T

T8Y #8A0ULR

MOV SR,GaAIN

SwAD GAIN )

8lcC 8177747,GAIN !

MOV GAIN,ADCS 1L0AD GAIN SELECYED IN SWITCH REG, BITS 11e32
Jar X2,08CONV JYAKE 1000 CONVERTIONS AY FIXED GAIN ¢ CHAN,
JIR X2,00AVE JPIND AVERAGE VALUE OF 10248 CONY,

JSR X2,083PRBET JFIND SPREAD o/=% FPROMN AVERAGE VALUE

JOR X2,00CATES JCATEGORIZE THE FIRSY {000 CONVERTIONS

aly 83100V80¥,8R JTEST BIT 33 OF 8,N,

(.14} o*b JIF B1Y 1S5s1 OMIT CHECKING POR ERROR

Jup oelva8 !

JOR 22,08CHECK JBIY 1900,31CHECK POR ERROR

Jup (TIXY]

)

JSBUBROUTINE TO TAKE 1024 CONVERTIONS ON A PIKED
JCHANNEL wITw A FIXED GAIN,

mOv 8«2080,00C0UNT SET COUNT FOR 1024 CONVERTIONS

MOV STAD, RS JSEY ADORESS POINTYER YO LOAD TasLE
INC o8ADCS IKICK A/D STARTY

7878 #0a0CSH

oPL Y| IwAlY FOR A/D OONE

MOV PSAVUR, (X4)e

INC OS8COUNT

(] 1/] ]

Jnp O8CONVe12

RTS L ¥

'
TAVERAGE THE 1926 READINGS BY SUMMING ALL INTO A DOUOLE
IPRECISION wWORD,

cLe OOMIORY JINITIALIZE SUMMING LOCATIONS
CLh 08 00RV )

MOV 9=2008,08CNT1 18EY COUNTER | FON 1028 CONVERTIONS
Hov STAB, R4 JINITIALIZE POINYER POR DATA
nov (X8)¢,N0LD JGEY OAYA

ADD PSS IGNK,HMOLD JMAKE ALL VALUES POSITIVE

ADD ®“0LO,LOORD JADD 8UMS TO LOw ORDER OIVIOEND
ADC #ONI0ORD

NOP

NOP

INC CNT) JINCREMENT COUNTER

6EQ «®b JBRANCH IF wE ARE OONE

Jnp osAvVRA IND, GET NEXY DATa

NOP

Jmnp oeDlyV 160 AND DJIVIDE MESS B8Y 1028

o J1LOOP COUNTER
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MOLD?
LOORD3
MIORODS
SIGNNKD
GAINS

JARITHMETYIC STORAGE

JLOw ORDER D1V

JHIGH ORODER DIV

110 817302000,1181780a00,12 VITSe10000




oMAIN, MACYLL 27(732) 17e8EP=Te 10136 PAGE ¢

DIADI, P
298
299 JOIVIOE THE SUMMED CONVERSIONS BY 1024 TC
30 JPIND AVERAGE VALUE
3:1 JAVERAGE VALUE REMAINS LOORD
Jo2 !
303 201314 080%037 go1380 oIvs cLP PECNTY JCLEAR COUNTER
S84 Q03320 012767 1T7TYGG LT7?S2 MOV 8=12,CNT} JSEY UP POR 12 SHIFTS
309 9201326 006237 eei1306 Ojvas ASR oen]ORD JMOVES A1IT @ TO CARRY
306 0031332 006037 001304 ROR oo QURD JMOVES CARRY TO 81T 19
307 @ei1336 183408 ocs oot s
308 cei3e2 903237 oo1300 INC POCNT]
309 Q01344 0141} L 14] o024
310 003346 000137 2ai132e¢ Jup feD]lva
S1{ 001392 003237 e0i1300 INC GOCNTY
312 0Q013% 081402 ] 4+ ] o*b
313 001360 000137 s0i13de Jmp 11,287
314 001364 008%237 091308 INC oo 00RY
315 ]
Stie '
317 IPIND VALUE wHICH wWAS ADDED TO MAKE SIGN POSITIVE, ANO SUBTRALCT
318 JPROM AVERAGE VvALUE IN LOw ORDER DIVIDEND
319 0041370 032737 02090 ee1310 a1y 82000,0081GNK
3520 001376 001408 sto o®18 JORANCK IF NOT 10 B81ITS
521 001400 9312737 170000 001462 MOy 0176800,08VAL
322 Q01400 000137 00186 Jmup o88ELY
323 001412 032737 608000 001310 81T 04000,6081GNK
324 @0i420 001408 8EQ 18 JORANCH IF NOT 11 B17S
323 001422 052737 174080 001402 MOV 01740009,08VAL
526 0031430 000137 e01sb0 Jnp ospty
327 001434 032737 010000 0031310 o1t S10000,00316NK
3280 021442 001409 oto o014 JBRANCH IF NOT 12 B]178
329 oes444 212737 170000 001402 MOV siTovee,eovVAL
330 001432 000137 001400 Jnp ooty
331 e014% 000000 HLY JURONG JUSTIFPICATION VALUE IN SIGNK
332 0314068 900289 NOP
333 001662 setene VALl (]
334 001464 o240 NOP
335 081466 0863737 o01306 901462 SETS ADD 08 O0RUL,P8VAL JADD LOW ORDER DIVIDEND YO VAL
336 ooiata se0202 RYS 12
337 t
338 IPIND VALUES WHICH ARE ¢ AND = S COUNTS FROM AVERAGE
339 IVALUE ANO STORE IN THEIR RESPECTIVE GATES,
360 001476 013737 001462 001602 SPREETI MOV POVAL ,PECNTR
361 201904 012737 77773 esied2 MOV 0=5,00CNTRe? J18ET FOR S INCREMENTS
342 801512 eo1270¢ 01008 MOV SPOINTA, %48 J1SET R& FOR DATA POINTER
343 2019516 08035237 081600 INC COCNTR 18EY COUNTS (o) FPROM AVERAGE
344 0031522 013724 001008 MOV OOCNTR, (R4) e
343 00351526 005237 e0i1e02 INC POCNTRe2 JUPDATE COUNTER
366 001532 090137} ONE =148
347 001334 013726 @EmiaN2 mov GOVAL,(X8)e TMOV AVERAGE VALUE TO GATE,
348 Q01500 0212737 177773 eelel2 mov 0e3,08CNTRe2 JSEY FPOR S DECREMENTS
J4O 201546 013737 pei1ab2 831600 MOV POVAL ,PBCNTR
3950 221954 003337 peiebe DEC @SCNTYR JSET COUNTS (o) FROM AVERAGE
351 001562 013724 gealete MOV GOCNTR, (X4)e
352 o001%64 003237 gsoeie02 INC POCNTRe 3
333 001570 w0137} ONE Y
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119
a0
(1]}
q09
aie
a1
el
413
(3Y

MACYLL 27(732)
0ZADI, P14

01608
e0iede
seiele
0dt16i2
1Y Y
s8iele
301020
o6
001624
001626
gesese

01632
201636
20i6d2
001646
001652
ee1696
ee1662
035666
001672
981676
eegver
eei706
goir12
o7
peirTe
sei72¢
oe3732
e01734
001740
0331744
ge473%0
001732
80417%
001762
ao1766
eaiv7e
o177
ao2ep0
202004
eo208é
so2032
902016
cez2od2
se202s
po2030
o203
ec204p
pa2os2
eca08e
se2032

(11134
se%ee?
PaSee?
sos%06Y
s0s06?
003067
883007
oosse?
e838e?
e0see?
003867
003807
012737
012704
012403
82837y
001004
003237
000137
020937
asions
2035237
000137
020337
091004
093237
e0e137
(1{ 12}
081004
085237
080137
030537
001004
oeses?
000137
820337
ssines
203237
s88: )Y
020337

1Te3EPeTe

0003%¢
280334
008352
000330
0003846
208330
senidd
( 1123
000306
eeesde
([T T2f )
080314
176030
sdlede

sod2i e
co2164
801600

sedaie
se21és
801610

ssdaa2
002] 68
(1 RY 3%

ood2de
00164
081646

seazal2
02164
seiedo

001002

POInTASL
POINTEI
POINTCS
POINTOIE
POINTES
POINTPFS
POINTGS
POINTHS
POINTIS
POINTJS
POINTKS

CATEG)

OILLE

16136 PAGE 1}

Jo}
)ol
jeo}
j08
je8
18amgE
i=]
j=2
LD |
L EL
j=3

JCATEGORIZIE THE PIRST 1000 CONVERSIONS FRUM THE TABLE
JHMEADED Tas,

CLN PLUSY

cLR PLUSR

CLR PLUSY

cLh PLUSS

cLh PLUSS

CLRr Sant

cLe MINUDY

cLn MINUS2

cLn “INUS3

CLR MINUSS

CLR MINUSS

CLR JUNKR

mov 0e1T730,08CNTRe2 JSET FOR 1080 CONVERTIOND
noy 0T40,18

"oV (X8)e,18 JSTART MERE POR EaCn COMPARE
cup %S,00POINTA

(1] 4 o*id JORANCH IF NOT of
INC ooPLUBIL JVALUE WAS o}

Jnp o8CAL

Cup E£9,08POINTE

1.7 4 o1l

INC coPLUSE JIVALUE waAS 2
Jnp o8CAl

CHp £S,08POINTC

Ong o1l

INC eePLUSS JVALUE WAl o3

Jnp o8CAL

(o] ] 13,08P0INTD

onNg o®ld

INC oePLUBS IVALUE WAS o8

Jup OOCAL

cup £9,08PUINTE

1] 4 2Y

INC esPLUSS JYALUE wWAS o9
JMp OOCAL

cHP £S,08P0INTP

aNE o1

INC P8BANE IVALUE wAS SAME A3 AVERAGE
Jnp P8CAL

CHp 5S,08POINTE

s

|

» 6 ¢ ¢ ¢ © © © o ® o o o o o o o o o oo o o



JMAIN,

413
416
"7
418

MACYSL 27(732)
DIADL P31t

2020%
geecesn
0026864
fo2eTe

201004
s0323?
808137
02837

1Te8EPeTe

ge2ate
002164
(T RY YL

10130

PaGE

12

BNE
INC
Jnp
cHp

+*1e
somMINUNY
POCAL
X9,08PUINTH

JVALUE 443 o}

!

{

e O & & o o o o & o o o o o o © © o ° o N

)



B Y

JMALIN,

419
a0
4y
a2
(T3]
23
.23
'Y 1
.27
"2
@29
adg
43
32
33
43s
[$1]
43¢
437
3
439
a8
(1}
.62
1}
(1] )
(113
48
(L })
[
489
a%¢
asy
432
453
a5
[} 1]
45
497
458
439
(1] )
a0y
462
463
(1Y
469
(11
ah?

NACY1L 27(73Q)
DZADZ,P11

oo2ers
se2evé
ee2102
e02106
o212
oe2i14é
ee2ide
s02ide
ee2138
pe2132
002136
o82142
ss214e
002130
00219
so2iée
eo2164
ee217s
se2172
eo217e

eaz2200
sd220
so220s
se22ee
so2219
so2aid
se2214
oo2ale
oe2220
fo2222
002224
fo222é

geaale
02236
ce2242
d02244
se22%2
po22%6
pe22ee

Jei0048
005237
000137
020437
001004
(1134
000137
s2ess?
001004
e0s23?
080137
020837
001004
003237
900437
0032s?
0835237
esian2
808137
oed2e2

012767
109737
100379
012767
105737
100379%
sesaes

jTe8EPeTd

002206
ac2ies
801624

0022048
002164
LI {0

soda02
so2164
001638

081724

so0els
177564

0000842
177564

CALS

NINUESE
LI T}
nInye3s
nINudal
nINysse
Sangs

PLUBLS
PLUSED
PLUSS?E
PLUSES
PLUSSSE
JuNKs

175338 LrCM

175314

10836 PAGE 13

BNE
INC
Jup
cHe
ang
INC
Jup
Cmp
one
INC
Jho
Chp
L1
INC
Jnp
InC
INC
8eo
Jnp
RT3

o1
oemINyS2
PeCAL
15,08P0OINT]
121
PeMINUS)

(T 14 1N
XS,00P0INTY
o®id
somINUSa
P0CAL
XS,08PUINTK
o1
SOMINYSS
oAl

00 JUNK
POCNTRO2
14

ooDILL

b T |

JVALUE waAl

IVALUE waAS
IVALUE wAS
IVALUE

wAS

JORANCH IF

'
JSTORE COUNTS MERE FOR CATEGORIZED

ALL OONE

RESULTS

ITYPE A LINE PEED & CARRIASE RETURN
"0V C.R, TO TELETYPE

NOV
1870
148
mney
7870
8Py
RTS

19, TY00
P0TYER

of

$2,7Y00
SETYSR
ol

IR0V LF YO TELRYYPE



JMAIN,  mACYLL 27(732)

ozapl,r1l

abd

eb9

72

aT] 222262
aT2 Q02266
ars ge227e
aT4 002274
ar1S o2300
aT6 gQa2le?
4T? p9230e
4l eo2312
479 292314
409 22320
401 ee232¢
482 002320
483 go2332
a8a 2923%
a0S Qv234p
486 Q02344
407 2p23%®
408 902392
409 Q223%¢
4% 2ze2360
a%] 002362
492 202360
493 pa236e
4%

a9

a% o237
497 922378
a98 022237
499 pp2402
See 0224e06
Sey Q@240
$02 002414
S03 ee2420
S04 co2422
58S Q90242¢
S06 QQ2430
SOY @243
Se8 gQo244ap
SP9 Q02442
S1¢ 20244
Si1 Q024390
Si1ad 00249
S13 Q2246
Sla goasse
S1S Q002466
S16 0Qo02ave
S17 @go247ve
S18 Q2e2%0¢
S19 002902
S2¢ 0023906
S21 e02Sie
S22 002%:a
S23 oo02%20

f13704
eoi002
JveLs?
e227T04¢
ee1002
eoe13?
0227246
eo1002
sees3?
s22708
201002
00137
22708
gele02
0001%?
o227es
pot1003
200137
soe24ee
odeeee
po0240
11 FLT ]
00240

easrs?
pe1402
ee013?
eas7y?
ed1402
eoey3?
eesry?
sei1003
00s73Y
001402
eee01y?
ees?sY
pd100s
203737
001402
ees y?
ees1y?
201003
e2s373?
edi1402
o837
eesry?
201003
283737
ee1402
ede13?
0a37y?
edt1402

{7=8EPeT0

8023%6

ep2370
ceeen!

oe2ais
oeeee

co243e
epop0l

0d24a%a
eoo0ae

02474
ede00y

002s1e

(IT{ 20}

s8241¢
sp2210

seas3e
od2ele

oeasle
ee222¢

s02e02

oe2s3e
se222e

ce2sle
ed2226

PAGE 36

CmECK3

CNTSPRS

CnECKyS

CHECK2?

CHECK 3]

CHECKal

CHECXSTE

CHECK G

JSUBRQUTINE TO CMECK FQR ERROR FROM DESINED ALLOWABLE CUUNTSPERAD

MUY
SNE
Jup
cHP
aNE
Jnp
cHp
BNE
Jnp
CHp
ONE
NP
CHP
ONE
Jnp
Cup
aneE
Jnp
NOP
T8
NOP
NOP
NOP
’

’

TSY
(13
Jup
TsY
8E0
Jnp
rSY
BNE
18T
8EQ
Jup
ST
BNE
TsY
8€0
Jup
TSY
BNE
TeT
BEQ
Jnup
T8t
CYY
oY
8EQ
Jup
18T
BEQ

PUCNTSPR, %4

b
oeCHECK )
01,Xe
)
osCHECKQ
!2.!0
v*0
POCHMECKS
o3, R4
4
aCHECKS
84,84
Rd

L Id 1144
3,58
«®10

14 14 124 1

oPLUSI
]
osCHECK
oomniINyUSY
S d
OSERRQON
ssPLUBR
o1
semMINUS
4
POERNCON
oePLUSS
o*10
PonINySY
] )
OPERNRQOR
eePLUSY
o®10
oemINyBA
54
PSERRQR
sEPLUSY
Y
poMInNySS
: %6
POERROR
P8 JUNK
4

JORANCH

JBRANCH

JBRANCH 1If
JCHECK FQR
JORANCH IF
JORANCH IF

JBRANCH 1P

JORANCH [F

COUNTAPREAD 18 NOT )
CERROR AT (CSs}

COUNTSPREAD IS NOT 2

COUNTSPREAD IS NOT 3

COUNTSPREAD 18 NOT &

COUNT 3PREAND I8 NOT O

J ILLEGAL COUNT SPREAD

JTESY FOR VALUES of
IF NO VALUES AT o)

JTEST POR VALUES =)
IF NO VALUES AT ¢
JCONVERT aALL VALULS
JTESY POR VALULS ¢2

JTESY POR

1TESY FOR
JTESY POR

] TEST PQOR
JTESY FON

JTESY FON

VALUES

VALUES

VALUES

VALUES
VALUES

VALUES

e

.3
-3

.4

S

YO DEC ¢ TYPE

A2
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i femp————

oS-

S2e
528
S2e
s27

MaCyiy 27(732)
024ap1,P114

000137
00%237
ede20
sdo00d

17=8EPeTe

202936
epas3e

10136 PaGE 1S

PASS)

Jup
INC
RYS
®

PSERKRDR
oaPARYS
¥

JOK ALL IS

6000




> ©¢ ¢ 6 © 6 ¢ ¢ ® o © o o 6 o o6 o o o o o "

. o

: WMAIN,

14
S2¢
s3e
34
532
S33
S3a
538
53¢
537
S38
S3¢
sep
Sey
342
563
11
Ses
66
ser
548
s49
sSe
-1 11
$32
$33
534
53%
556
37
38
599
See
1]
Se2
563
Ses
Se8
566
124
Ses
s09
s7e
ST
S72
S73
S74
s's
576
144
s78
S79
see
S8
s82
se3

MACYS)] 27(732)
DZADI, P11

202936
se234
s02346
0923592
002556
ssased
002%66
002374
00237%
([ 1i1]]
802606
([1I2Y
ss2620
002624
002630
002634
es2640
002644
802646
002638
802636
sedeéd
002666
se2470
s02674
se2te0
eoares

se2T06
esarie
eeavae
so272s
oea73e
002734
se2ve
082T4e
ee2rss
002762
202766
ooarrT2
0e2T7e
e03002
seloes
003012

994337
o12res
004337
0043Y?
00437
004337
e3ary?
001006
slares
004337
004337
812737
sizres
004337
si2v09
084337
003237
001367
oz2ryYy
001003
012709
e8a3s?
assae2
oi2re4
884337
005037
sds202

013737
003937
ajaves
206337
006137
oeR73?
e1372%
012737
0 2737
005037
806337
0061137
oasas?
o0137¢
062737
013723

17=8EP=T7%

ee223e
oe2s3e
083142
ee2dle
so2704
ss2230
(T 1]

003380
eelile
ce22le
177768
a0 2200
003142
803600
003116
001600

081730

o036l
s0311¢

001462
803034
(1B RY1
es3o0s2
8039354
(I111])
003034
177773
177779
003034
(T3 kT
pa3esa
001602

177970

osieoe

e0222¢

éa1600
o102

16130

AN ERRQR wA3 DETECTED FROM THE A_LLOWASLE COUNT SPREAD
IPATTERN THENEFORE THE AVERAGE VALUE FOLLUWED BY THE MISTOGRANM

TELETYPE,

JILFo @ c.no
JPRINT PASS COUNTY BSINCE LAST tRRDA

JPRINTY AVERAGE
ILeFe ¢ C N,

VALUE

JOET LOCATION IN TYPE ROUTINE POR
IRISTOGRAN DATA QUTPUY

".'. * c.'.

JSET COUNTER PFOR ™M TRIPS YO BINDEC

JREG, & WILL POINT AT VALUE YO BE CONYV,
PCONVERT VALUE AND RAP OUY

IREG & WILL POINY AY SPACES TO o oOutPuTY
JPRINT 3 SPACES YO £VEN OUTPUT ORDER

JORANCH UNTIL OONE

JRETURN YO TYRY AGAIN

)
IPRINT THE AVERAGE VALUE WwMICKH 18 STORED IN LOCATION VAL

PAGE 16
]
!
!
]
JuILL BE OUTPUY ON THE
ERROR; JOn I3,00 FCR
MOV sPASS, X4
JSR X3,00BINDEC
JOR "g‘.L'C.
JaR g3, 0evaAvE
Jan X3,08.7CR
BlY S4P0VO, 008N
.17 3 «e?10®
MoV SLINE, RS
JOR 23,087YPE
JOR £3,08LPCRH
MOV Gel3,00CNTR
nov IMINUST, XA
LaP; JON X3,000INDEC
MOV OSPACE, 1S
JOR £35,087YPC
INC POCNTR
1] 4 LAP
o ] 91750, 00JUNK
BNE «®18
MOV KJK,29
JOR 13,007YPE
RS 12
MOV OJUNK, X8
JR %3,00B8INDEC
CLR o8PASY
RTs 12
)
}
]
VALAVE! MQV OOVAL ,903TOR
CLR 088TORA
MOV oPA,1S
ASL osgY0R
ROL oeSTORA
ADD 060,00870RA
MOV 008TORA, (X)) e
MOV 0=3,00CNTR
LIPS MOV $=3,08CNTRe?
CLR oo8TORA
ASL o08T0R
ROL 003T0RA
INC POCNTR 2
11 4 el é
ADD 060,083 T0RA
MOV PO08YORA, (X9)¢

JGET AVERAGE vaALUE

3RS POINTS YO DATA STORAGE
JSHIFTY 18T BIT INTO CARRY

7100 $ TIMES
JSHIFT AND ROTATE 3 TIMES EACH

JBRANCH IF NOT 3 SNIPTS
JSTORE ASCI DATA



oMAIN,
0ZADl1,P11

S84
ses
s8¢
S8y
ses
se9
5%
591
S92
93
59%q

MACYL1L 27(732)

galole
ee3e2?
go30as
se3el3e
ee303s
(T21 1]
0e304
0e30é&e
eesese
003032
203034

005237
8013354
siares
912937
163737
100379
p2arss
08137
sos2es
seseee
sesede

17=8EP=7¢ j@13¢

001600
0030%6
177566
1773564

irrry

PAGE 17

STORS
STORA}

INC
BNE
MoV
MOV
TsTs
arL
crp
ane
"Ts
)

)

OGIENTR

LI1r

sL0V,1%93
(X3)e,087Y08
PETYSR

4
®LTTITT7,(XS)
=10

1 3 )

IRS NUW POINTS AT OQUTPUT UATA
JOUTPUY
IwAlT FOR DONE

IRAP NEXTY
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JMAIN,

598
S%
seY
598
599
(1]
60}
¢02
03
004
oS
(1 )
(13
608
609
6l0
(13
612
613
(27
(3% ]
6l

MACYLL 27(732)
02ADI, P11

edse%e
003060
se3eee
se3des
003d66
seleve
sesere
se3eTs
se3e’e
so3i00
sesiee
803i0e
003106
003110
ee3i12
dgesi1e

(11 BY }
000326
080103
2000%%
088126
00810}
008,48
seee%e
(FITL]]
(I1]]]]
00800
(1] 1]]]
([ ]]]]
080800
o60000
1rrrey

17=8EP=T7¢

10136 PaGt 18

LOovs

Pas

1014 JAVE, VAL xxxxxx

IRARAR JTERMINATOR

'

JTHE TYPE QBUBROUTINE wWILL OUTPUY DATA ON THE ASR=33 TELETYPE
JUNTIL TERMINATED BY A NEG, BYTE, THE SYARYING DAYA LOCATION mMUBY
10C PRELOADED INTO REGISTER S

£n



) © € 6 & 6 6 ¢ 6 6 ¢ 6 o o o o6 o o o o o »

oMAIN,

T},
010
619
s20
'¥7
022
623
o248
o253
o260
o7
o208
.29
e30
31
632
¢33
634
638
636
637
638
639
eop
64y
'L}
063
Y
o0
'
Y
660
609
630
651
¢52
¢33
¢34
98
(313
657
38
99
669
[ 1}
(1}
(1) )
Y
1Y)
606
1s;
1Y)
609
78
674
72

MACYIY 27(732)
0Zapl, P11

003116
ee3i2e
seli22
003126
003132
003134
ses31de

03142
003144
0231486
0034152
003136
oe3i62
203166
003174
selz02
se3die
se32ie
o03224
803226
oes2s2
203240
003244
223246
ee32de
0032352
ea32%
803264
003260
oes272
e8sare
ee33se
easine

003304
se3310
gallia
203314
fe3320
083322
903330
003334
00333¢
003349
003344
003330
203334
00333
883360

109719
190407
112937
109737
100379
0003137
sse20l

083724
001004
oL2709
0001137
oldree
e12761
01arsy
012737
127y’
s12737
012737
eosvas
013137
013737
861037
100004
ses72e
80372}
008437
013737
oesety
00373Y
001484
0001137
soseee
000000

012700
083710
1004293
s2arie
001011}
012737
109737
100379
se3r20
#00137
011037
105737
1003798
00320
100402

17=8EP=76¢

177566
177566

803516

003606
083110
003400
093372
080800
000060
seseed
0000800
(11 1])

([ R3]}/
0833090

03232
003300

003376

000048
177564

083319
1773566
1773564

003372
083374
003376
803400
se3an2

se33e2

177560

101 3e

PAGE 19
!
]
TYPEL £ 34 (x9) JIF A NEG, BYTL Wt ARE DONE
. LB REY
MOvVe (x8)e,P87Y08
TsT8 (TARR 1]
UPL ool
Jmp o8TYPE
RETS RTS 3
]
JCONVERTY A 1o BT OCTAL wWORD TO OECImMAL AND STORE IN aASCIE,
JVALUE YO BE CUNVERTED 9 REFERENCED THROUGH REG, &
OINDECS YIT (Xa)e
L1 4 o0id
MQv O8PACE 1Y
Jup POTYPE
MOV ONEG, XY 7%0 POINTS TO NEG 83 FOR 8UB
MOV S0EC, 1} 1%l POINTS TO LOCS POR DEC, VALUES
v 1) s60,90UEC JLOAD ASC] OASE VALUES
nov 000,08VEC*2
MOV ®60,008VECs
MOV 860,080EC*®
MoV 060,080EC*10
T8Y e(38) JOEY REG & BACK YO COMRRCY LOC
MOV (xa),008avE
MOV 0BBAVE,088UNS
810E18 ADD (30) ,003UNM} JSUBTRACY DECIMAL BQUIVALENTS
8P o1
TSY (30) e JUPDATE 8SUB VaLUE
7Y (%1)e JUPDATE DEC, LOCATOR
Jnp #8810E=p
MOV ooguUNg,088AVE FSAVE REMAINDER FOR wwmgEN 8 GOLS NEG,
INC (%1) Je1 TO ASCY VvaLUE
TsY oogUNg
8to 12
Jup (1] QT4
E ITLE )] ]
SAVE!D [ ]
!
IOUTPUT DECes, o6, ¢180 AND RETURN YO CONTROL
OECOUTS MmOV O0EC*aq, 10
T8Y (x8) }TEST FOR DONE
[ L} OONt
cue 260, (1¥) JCHECR FOR PIRST NONe2ERD
LT ] ol6
MOV 040,08TY0DY JRAP A SPACE
Y878 CSTYYER
.14 ool
TSY (X8)e
Jup 00DECOUT e
016G moy (%8) ,087Y00
Tave oTYSR
.’L o.‘
T8Y (x0)e JCHECK POR TERMINATOR
(L} DONE




MACYLL 27(732)

[ 4
MAIN,
0IAD:,. P11

673 003362
674 003366
¢7S ee337e
oTe

¢ 'S A
678 9203372
679 go33ra

| 6880 80337
68, oQ0o34ce
~82 Qe3e02

] 083 003404
(1.7

cd

‘l

‘I

‘I

|

¢

¢

r

(119 3
005724
(1171}

socone
sotoee
e0sene
soveee
so00ee
IRRARA/

17=8EP=T¢

18136 PaGE 20

oOnES

OECs

J
 {

- 8 VDAY=

mp
sY
AL

rrrry

esDl0
(X4)e
X3

ITERNINATOR




!

~

) . 06 06 © 0 © 0 © O

eMAIN,

(13
10
(13
608
(14
%
69
692
693
%
93
6%
69
98
699
T00
704
102
703
104
70S
106
re?
188
89
112
il
112
713
716
718
116
117
118
719
120
143
r2e
123
124
728
126
27
728
129
130
134
732
733
734
738
136
137
738
139
748

MACYLL 27(732)
07401,P11

233400
se3ale
203412
203414
003416

ea3ede
803426
se3es2
e93440
003446
003434
003460
ee3ée2
003460
003479
0034748
sa347e

203309
003302
ee3s04
003306
s03%1e
003312
003514
0033516
ee3s52e0
se3s22
093324
883326
003330
093532
203334
003336
033340
s03342
e93544
083346
803330
023332
003334
00353%¢
003568
803362
28336¢
003366
003379

154360
176030
177634
177760
1rrryy

013737
0003)?7
042737
113737
0137y?
109737
100373
e13700
000009
0004137
(L]
008000

032499
skesde
sk0ess
832099
sdeede
20040
031493
020040
820040
231039
sdepde
(P L]
830433
e20ede
e20e40
30080
sdesse
a200d0
030433
020040
(J{I LT )
231093
020040
oleese
031493
520040
820040
032093
(J{ LT

1T7«8EP=T7¢

177870
00347¢
177747
0034?¢
177370
170770

170772
S03ed0

00347

083476
176770
176774

NEGS

surFrs

LINgS

10136 PaGE 2!

1354302
176039
177¢34
177766
1rrrny
!

je10000 OCTAL
jeoiees 0CTaL
jo2e1e0 OCTaL
1200810 CCTAL
1080001 OCTaL

? LOAD TME SW]ITCH REGISTER BITS 0«9 INTO THE MULTIPLEXEN
JREGISTER AND BITS 13812 INTO THE GIN SELECT BITS OF THE
J8TATUS REGLITER

MOV
Swal
.} § 4
MOve
MOV
1878
(118
"oy
RESEY
JNp
noP
[ ]

)

’

'

’

032433
o20040
odosde
032099
08004s0
020040
031439
020040
020040
031099
020040
020040
038433
020040
020040
(1T LT
oz2oese
0200480
230433
s20040
o2004de
031033
e2ee4ep
0d0048d
031453
S200s¢
02§00
052033
adeeed

POSR,P08UFF
ooBUPPF
8177747,008yrP
POBUPP,00ADCS ? MOVE GAIN INTD SYATUS REG,
POgR,08ADNMX JLOAD CHANNEL=STARY CONVERT
00a0CS ! WANT POR DONE
el
PSADLR, XD
FOSPLAY DATA
(1128 ]

InISTOSRAN STORED NERE
1=9

1}

Vo2

jel

Jeod

A - .



JMAIN,

Vo

T4}
742
743
LY
748
T&¢
747
L]
749
790
791
792
793
734
738
756
137
798

) ¢ ¢ ¢ & ¢ & o 6 ¢ o o o o o o o °o °o o o ”

MACYLY 27(732)

0zapl,P1t

eo3sT2
203574
20337
203600
eo3e02
203004

203606
eo3eie
galeld
203616
ee3ele

o20040
232433
paecee
s2egdo
s1117
IRANAA

L P{T L))
177a80
(BLT L3
(BITI1
IRARRA/

soeoe00
es2ee}

{1 7=8EP=TH

10130

PAGE 22
020040
032453 J oS
2004 j28P
o2%80449 je8r
es1117? Jonm
177 7?Y JTERMINATYOR
}
]
SPACEY 020040 12 SPACES
177440 §4 SPACE AND TERMINATON
KJKg 63800}
030060
1INy
]
JANALOG TO OIGITAL CONVERTIONS ARE STORED IN FOLLOWING
11024 LOCATIONS
TaBt @

oEND
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MaCyiy 27(732)

MAIN,
0ZAD1,P11

ADCS = {74770
ADDR ¢ {7772
ADMX ©® 176774
AVE 001200
AVEA 201230
Al soeT22
A2 800764
810¢ s03249
BINDEC 003142
BUFF 00347%
CAL 802164
CATEG 001632
CHECR  @e2362
CHECK: @02370
CHECK2 os24ia
CHECKS pe243s
CHECKE 002434
CHECKS poaers
CHECKG 002314
CNTR eeieb0
CNYSPR @023%¢
CNT} eet1300
CONTSY goe0708
CONvV 00t142
COUNT 20102¢
OEC 003372
DECOUT 203324
016 fe3344
DILL ¢o1724
018 [(ThLY{]
olv go1314
DIva 001326
OONE 003366
ERROR Q02336
GAIN 001312
HIORD 001306
MY s 200000
HoLD eei1302
JUNK eo222¢
KJKX f03612
LAP ga2eds
LFCR go223e
LINE 083300
LIP e0273%4
LOORD 201304
LOvV p2303¢
MINUSYL oo22160
MINUS2 ge220%
MINUSS @02204
MINUSE @02202
MINUES ogo02200
NEG 883406
NOP e gao2ae
PA goli0e
PASS eo2sse

10136 PAGE 26
CROSS REFEMENCE TABLE == USER SYNMBOLS

1Te8EP=TS
ave 248
209 247
2% 206
233 arvres
2810 289
2110 219
22%e 233
(Y1) (Y1)
530 549
699 %6
393 3
299 379
299 arie
ars % s
ere (1]
(¥4 S87¢
a2 Si1ae
1} 17
4008 Sade
3400 S41e
947%e 332
$80e ary
279 207
178 2060
2%2 2049
20%e 217
(3 1 6360
6308¢ (1},
662 (YY17J)
3098 (} 1)
198 6990
F { }) 363
30%0 310
(1Y er2
1} 506
240s 249%¢
277e 204
30 179
2010 202
386 43%¢
%6 751
S49%¢ 393
46010 . 336
sas 742¢
3760 568
278 203e
see S97e
381 816
382 agtle
383e¢ 429
384 429
3890 433
34 (Y 1Y)
320
$70 Y [
184e 3589

53
1Y
697
(]}

343
7%
%
2%2¢
239
are
t 13 1]
637

73
T84

313
o740
911
290¢
20%¢
1014
203
e540

t 1)

aavs
4460
(131
asss
443s

27e

26060
702
212

6300
(11
s

{7
S76e

303

2380
6300

516
2918
303
103
293»
S22

a9
ses
se9
Sie
S19

537

267

22%e

7400
409

s21
297s

s34

3iae

Sele

698+

226

13

239
339

339

ree

234e

ey

311e

2709
(31

S360

2640 699

az2e 426 430 (3 1]
338 3% 3S52» 337
T8¢

331 490

387



JMAIN, MACYLY 27(732) 17<8EPeT6 10136 PaAGE 25

0ZADI, P11 CROSS REFERENCE TABLE == LSER SYMBOLS

rc 5000007 .0

PLUSS  PB2218 37S5e 392 449 4%

PLUSZ ep2216 376¢ 3960 4300 s@2

PLUSS  D02229 377 'TT 4sie sey

PLUSS s02222 378e (117 (1Y]) 812

PLUSS 002228 379 400 a33s 817

POINTA B01608 a2 [ 1) 390

POINTS @85600 3610 3%

POINTC 6016130 3020 3%

POINTD s0161i2 3630 402

POINTE Q01618 Sede [TTY

POINTF B0i616 3090 a0

POINTG 001620 3009 438

POINTH B01622 3070 a1

POINTY o@0162s Jobe 423

POINTS 801620 309 'Y}

POINTK POse30 3708 a3

REY 003140 (T 1) (Y{1}

(1] sX000000 33¢

L} exQ0e00y ses

R2 sxe00002 350

RS sx000003 360

ne eX000004 37

nS oX000003 300

SAME o2 300 412 ' YY T

SAVE 803302 YY) 643 49 YLl

SEY 081466 322 2 330 3390

s$IGNK o81310 108 202 2969 319 52 327

sr e300800¢6 39

SPACE 003606 31 632 7498

SPRSEY a147e 2sé 3400

Sk o 3177970  §Y 180 102 FTY ) FYY) 2% Sa2 699 699

STAD 005030 187 d4480 258 260

STACK (I 1]]) 174 17? 109 197

STOR eo30%2 Sede $7%e S70e 5939

STORA ge30%¢ $6%e 372 $73e s7e §77e $79e 582 583 L LTY)

SUMS ses3lve 6430 (YT Y (Y1} ('} } Y11

TAB 003620 263 200 308 797¢

TYDS © 177866 290 ' TYY) ' TY IS S8Te sddr 663 Y.L

TYPE s83116 349  § 11 ss7? o200 29 33

TYSR © 177364 260 (1Y [ 1Y ] 508 (Y3 (YY ! o069

VAL 005462 2 32%e J29%e 3330 339% 340 347 349 S8

VALAVE @22706 Sed Sede

N s po3ed a2 ('} | s a7 1) LY s3 -y | sy 59 'Y 63 (Y ]
'Y (1) 71 73 11} T? 79 'Y 83 (1] (3 1] LT
93 *» 9 L L 101 1e3 108 127 109 11 113 119 117
119 121 123 §29% 12y 129 131 133 138 137 139 181 143
169 187 149 191 158 159 157 1399 1614 163 169 16?7 109
1738 176 1960 20%5s 207 216 219 228 232 246 257 268 ars
208 se? 3990 312 32¢ 324 328 346 353 391 398 399 403
[T} at 419 420 a2e s28 432 )7 'TY | 1Y) a7 (31 ] a7
(YT} 1Y) [T 497 L{T') @3 50S 508 519 9513 L 1% 18 520
323 %43 959 581 1) 593 (Y] 631 (Y1) 'Y 1] (1Y} e78 [ I

) © ¢ ¢ 6 6 ¢ 6 o & o O o & o o o °o o o o O
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oMAIN, MACYL] 27(732) 17«8EPeT6 053¢ PAGE 27

0ZA0l,P11 CROSS REFERENCE TABLE =« MACRO NAMES
COMMEN 1
ENDCOM 10
ESCAPE ie
GEYPRY 18
GEYSWR 10
MULTY ie
NEWTSY i¢
POP ie
PUSH is
REPQRY 10
SETpR} i
SETyYrP is
sKipe ie
SLASH i
STARS 10
SWRSUV 1
TYPBIN ie
TYPDEC 1
TYPNAM 1
TYPNUM 1
TyPOCS 1
TYPOCY 1
TYPTXY i
S3E8Ca is
SONENY 1¢
$83x1p i
EQUAY is
+MEADE i
K711 1
«SETUP 1
«JWRM] ie¢
+SACTY Y
«SAPTH 10
o SAPTH 10
«SAPTY i1e
SASTA ie
oSCATC is
W3CMTA 10
+«30820 ie
«$0820 1Y
oS0V ie
JSEOP 1
+SERRD 1e
o SERRY ie
sSMULTY ie
«SPONE 10
o SRAND 10
+SRDDE i
+SROOC i
+SREAD i
SR2AYZ ie
«38AVE 10
« 38020 i
88820 10
+38COp 10
838112¢ i




oMAIN, MACYL] 27(732) 17=8EPeTd 0130 PaAGE 28

¢ DZADI,P1} CROSS REFERENCE TABLE == MACRD NAMES
+S8UPR is
q STRAP 1¢
STYPR ie0
W 3TYPD 10
4 W 3TYPE i
i «3TYPQ 1
«840Ca 10

¢ 1170 10




)

oMAIN,
024A01,”11

ADC
ADO
ASL
ABR
8cs
18

sIC
a7
L)
BNE

8PL
B8R
CuR

Cmp

DEC
HALY

INC
Jup

JSR
MOV

MOVY®
NOP

RESEY
ROL
ROR
RS
SwaAB
TsY

TS$TB
ENADL
«END
L18Y
«MACRO
oNLISY
JREPY

208
282
%71
39S
3987
207
520
250
256
021
346
ev8
(1Y
246
176
184
384
213
480
382
ae
T8
100
138
164
217
404
178
339
ar9
667
2352
Se0
174
2%1
347
5§56
638
622
178
TeS
703
216
306
273
249
207
647
2468
1

758
!

{
43

HACY1) 27(732)

cRO3S

208
S78

214
39S
o9
319
(11
353
L] ]

268

224
309
7
483

L] )
T6
106
136
166
230
a8
187
393
L1 T
oT3
253

17?7
2608
3548
5359
39
1 11
109

sT2

5336
(1] )
49
31
207

17e8EPeTh
NREFERENCE
338 573
2190 228
sie 518
33 327
e7
b L} 398
(TY] 487
asl a0
238 277
LY 1) Seot
390 392
a8é 394
48 -1 ]
T8 se
108 1190
138 140
168 179
231! 266
ey 416
199 219
397 a0
89 488
784
2948 293
180 182
269 209
349 384
568 579
640 (Y Y]
186 188
sS79
354 439
99 Se2
99 666
[ Y'Y 463

103130
TABLE == PERMANENY $SYMBOLS

PAGE 30

se2

232
920

Se2

399
S¢3

389

278
%69
398
590

s2
1
112
142

are
@]
233
"0
498

259

189
279
L] 2/
S7a
(T B

ae?

308
(25
S8

257
%23

aes
Sa28

ocs

303
A
402
6o}

LY
as
118
1a6

207
23
238
a9
1}

$3e

200
2080
388
s71S
649

S26

se7
674
620

et
65¢

a7
Sis

(LB ]
3y

440

Se
' 1)
tie
140

s
(T 1)
2350
el
seée

538
a9
ael
3489
L 34
658

2%e

558
599

(12

280

1!
38

569
37
19
58
8
118
148
i
(33 ]
260
a7
911
53¢
210
Jos
a6t
1.3
063

332

Se2
12
o6e

e

a1
543

672
M

4314

62

122
1352

343
a36

a2é
S21

212
323
arTy
sa?

LY 1

aga
553

379

423

b4
94
124
1354

34%
523
291
430
S24

223
32¢
s3?
632
699

673
S1¢

3e2a

e28
Sei

3880
e27

(]
%
12¢
156

332
552
310
a3a
623

Sab

22s
340
Sas
(1]
702

Lre

as?
%589

501

68
98
128
158

3%
Seo
313
438
633

549
226
341

sar
633

630

437

are
5§91

382

avs

rTe
102
150
160

3%
Sea
322
473
640

931
288
Ja2

Sal
31

(1))

a3

ars
631

383
ar

X4
192
132
162

480
31
J20
a6
683

537
240
348

53¢
37

b 4 A Y a8
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JMAIN, MACYSI] 27(732) 17<8EP=7¢ 10130 PaGE 3¢
D2ADI,P11 CROSS REFERMENCE TABLE =« PERMANENT SYMBOLS

ERROAS DETECTED: ¢
DEFAULT GLOBALS GENERATEDS @

o)0ZADI/SOL/CRF/PAGNUNSSYSMAC,SML (400, 1060) ,D2AD] [422,4971)
RUNeTINMES 21 23 § SECONDS

RUNSTIME RATIOt 239/4004,9

CORE USEDtY 32x (63 PAGES)



