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FORWARD

The number of special commands, OFf wfunctions,” available in Lick-Focal has
expanded greatly in the past few years. This is primarily because the software
associated with these commands can now be stored on any number of tape toverlays"
and can then be temporarily read into the normal Lick-Focal structure during
program execution (by use of the X NAME( ) command). This report presents an
updated version of the Lick-Focal function list which appeared as Appendix Z in
1ick Observatory Technical Report No. 1 ("The Lick Observatory PpP 8/1 Computers"
by ﬁloyd Robinson). Frogram 1istings of all of the new functions aré also
included; consult TLick Observatory Technical Report Nos. 3, 4, 7, 9 and 10 for
other listings.

This report covers only Scanner and Microphotometer versions of Lick-Focal.
Commands for AME~Focal can be found in Lick Observatory Technical Report No. 7.
Scanner—-Focal versions SCN 74-M and later incorporate all changes shown bere,
and have also been modified to work with either the Teletype or Silent 700 tele~

printers. Microphotometer~Focal will work only with the Teletype.
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47 56
7389
1410
3345
1345
1313
T ARG
1411
344
1344
7 436
TeHl
1812
710
5310
7106
1345
1346
3345
7 434
TEHB
1344

TAD
cLbL
1A
ncA
TAD
CLA
ozl
Al
Il
TALDL
Cib
TAD
nCA
THD
DA
TAD
GLA
NCA
JHP

ARGH

MO DO

pREBH

MODHI /MGn = 7 Cb
AREO

ATIG 3

#X oKy = ¢ Ap=Ria)
ARG3

CHAN

aRES

MINg I A= ~FIMe wipTa
1 INDP2

INDERs D2
TN, TAD EATEND /BACK FROM LOOr ON OTHER paGhe

SNA
JHE
TaD
gMA
TAD
neA
JutE

Gl - /CLOSE ANY FA TENDEL SUEFF R SUSINESS .

1 IND
1 NOWBRUN

PR ABDG
T NOWRHUN
1 IND

PP&@@@:QEBE
MO TLOY 2 MOTLO
MCTHIP:MCTHl

6 N6D

IND2s ROA L.

RCA
JH B

bl /CLEAR Lo L1
ACLEAR /CEAR SUML quUM2s Bl

JENT OF SETUP »
LOOP: TAD CHeN

nehH
WSS
Cl.g
TAD 1
LCA
TAD
TAL
CLA
Tak
NGA
TAD
AR
1AC
THD
5PA
J ¥
Ccll
THAD
TAD
DeA
EYAR
180
TAD

ARG 3
1 BESETR /LLOYD' S EATENDED BUFFEDR ROUTINE.
Ll

1o JCONTAINDG ADDRESS OF LOW CHAN -
Al.0

aLo

#METLO

11l /CONTAING EDDIESD OF Hign Crad e
nH
AHl

MCDHE
cLO /TEST CDUNTS<CD
gMAaLLA

H1.0

MOTLO
£ 0

AHT



64373
BA34
a435s
6436
64T
a4 4%
6ial
BAAR
G443
HAa404
6445
BALG
HALT
a4 50
BAD]
6458
6453
6454
RYARNS
HaRE
6457
HA60
661
6H62

ST

aa6/ 4
eYATS RG]
6466
BURT
HAT @
647
&7 2
o647 3
AalT 4
64T &
aAT 6
64T T
anHnm
ahi
65872
6563
ahna
6505
6556
anmy
651 W
A511
6512
6513
6h14

6515
6516
6517
6520
6521
ARE2
523
6574
HheH

1349
3344
3342
1345
T 4aRh
HHEE
3343
7 581
7160
1615
3015
7 A3G
D348
1344
T 425
BHGE
T 44l
53383
T a61
71088
1316
TAZD
H333
1343
T 436
5333
1342
7436
5333
am16
1345
1348
A348
T4H3G
7Enl
T 1
1344
F A3
5333
1341
7 H30
5333
3341
2337
5315
1840
1055
TT 46
5322
4257

2240
Pe5e
DHT 4
D5
50073
1337

1@a17

7718
5333

TAD MCTHT

pca AHT

DoA CARRY

TAaD ALO

MeL MmOy
L

DCA  TEMP

ZLATAl

CLi.

TaD S5UMILOC

nea SUMILG

SAL

157 CARRY

THD AKI

MGL IMUY
Lisf

SO

JmpP ERROR

M@o

CLL

TAD SUMIHIT

S7L

J¥P EREOR

Tap TEMP

S4L

Jup ERROR

TED CHABRRY

S7L

JMP ERRORE

oA sUMINL

TAD ALO

TAD SUM2L0

Do SUMEBLG

SZL

ingG

CLL

TOD

Y AR

Jip EREOR

TAD SUMBEHI

SEL

JMPE ERRCH

pea sumeHI

1572 XD

JME INCEMT
gmabLloasTAD L

Tan wuxq

Sip 874 CLA

Jup W INDUP

QS KCLEAR

AHT

INCEMT2 ISZ L
157 L1
1574 CHAN
157 CTH
Jwy LOOP
WINDUPs TAD XD
TaD MINYID
Spa CLA
Jmp ERROR

/A

= COUNTS~CT
/CLEAR CARRY

/G0ML = SUMI+A%L

/5UNP=8UMETA
FINCREMENT KD

/L2 XEP>

/50 CLEAR

%0

PEAR Ts

END OF PEAK.
JHOOEN'T GOTT EN INTO REAL PhAr

SUMS

TOOG NORROY »

T YRT



G526
ADET
GH3G
p531
(532
6533
655h34
6535
AH36
6537
6HAG
As4l
6B 47
HESA3
6544
6545
ERUG
6H AT
aHLhY
6551
6552
6h53
ARSA
6555
6556
ah ol
A5 68
6561
lat
6563
etatd!
6h65h
6560

5111l

@017
wLie

6135

1216
eY5 351
1015
1351
57 36
7 24
£143e10]
K7 36
f1183
otals]
GBRGG
RGN
GrEEN
GABE
BAHDH
AnBH
HEGED
AaGai
Hoho
1u1als!
1341
2058
1340
3351
5751
ARDE
700
4015
4416
G348
341
3337
Y7 57

6256

HRnG
BHHe

retele

TAR qumiHi
pop ARG1L
TAD SUMILO
poh ARGE

Jiip 1 THpP3
Ol
JNEG e

ERR OB 2 CLf
poa ARG

Jwp 1 TNDE3

INDPBJINﬂE
FANFRY

quMeL 0.9
quMeHi» 1G]
CORRYs B
TEAP » &
SFHIs @
AL02 @
MCTLG: @
MCTHL D

BFSETA? wUFSET

616G 0
Tan gUMeHL
neH ARGl
TAY SUM2LG
nCcA ARG E
Joip 1 o106
KGLEAB:@
cL.a
DCe
RCA
DA
DOA
DCA
JiP
pAlSE/
/!
JEDET

quiL0o
quM1Hl
uMELO
qUMmarl
®xD

Fa EDIT(G:B+1@@R:
JRECALLS cHAN
SJUSED AS RUN 0y AND FOR
coRE AND DI

/H12 CHANNEL

/
/K SﬁU(R;B}iK

/RBUFFER

e

/
/A ER&S(C@:B+1@@Rx

/

#BUFSTA
BUFSET

/

o RUN=61E 10
ROTEMP=ARA?
onTEMP=ARGE
wx TEND=RARGT

/
+RBUFRE
]

3

/

#6135
CHANELs 0

/ERASH

NEL Co

BACK

ANSH ER [

(34)

T et i

SlGMﬁ<Q#L>

/T80 NARROW

soont T

USk BUFSTK"%ET'

C/MICKREY MOUSELE

ATHLS pUNCTION

7 DIUXSION
JUST

[ ACLEAR

PUI—ALA(H’ B)

/POINTS

/TP ORA Y

N) CLEAR o

PASSED
OF Sﬁml/SUM

JE3 D PERFORMED [

433§ DEFORANCC BTLE
BUFFER B
< a9 5y EACHAN

LIF R¥E
15 &UT TSN

S0

sayE AND wrl

cHANN EL

T pEUFRE OR

STORAGE

Oy FRT L Od On

FEAB

5 5UBSRET

nh Gk
2
FOCAL

@R)}GH&NGES
1T 15 -

Gh E Ty EEN
TLG»

ALl BUN H

5y PG o8s

1

I

TO CrbsNGR

5 1GKA<A”

AND



6136

6137

6141
a1al
6142
6143

6144
6145
65146
6147
6159
6151
6152
#1583
6154
61565

6166
6157
7Bl 66
a1 6l

Hl 62
6163
HlHda
6165
HLGH
a1 67
(174
6171
617 &

6173

ARAN
6261
Gan2
6203

6RmA
6205
fRAG
a7
6214
6211
6212

6213
6214
6215
16
6217
6220
622l
6ReER
AEE3
6224
6ee s

4511
1414
3051
1411
3G5H6
57 35

AEAD
1064
7164
TABE
a512
1647
A2 4
145
3IB23
57 44

AHHG
4511
A36BA
57 56

53510
4344
7126
LART)
5364
1461
B373
3461
57 62

arry

“HeuEd
4511
Vigetiyil
5666

5153616
1668
3461
a1l
L4420
5207
5604

aR6RY
4511
1854

L3418

G2E1
1634
6211
3411
1656
7650
5613

gMs 1 BUFSTA
Tan 1 14
nes ARGE
Ten 1011
DoA ARG
JMP T CHANEL

/

PRESET» Y
Tan R TEMF
Cl.L. Rab.

RTL

JMs 1 DESETH
TAD MRDOH
oe DEWCNT
TAT BUFRDXK
Dea DDCOKE
JuP I PRESET

/s

SAVE. @
aMs I BOFSTH
JMS S6UIT
JMp 1 5AVE

/

SAVIT: &

JMs PRESET
STL RBRTL

JMs I DISCRH
(_]&"':!P o =2

Thi 1 NCGIRUN
AaND PR?7TT
poAa I NOWRUN
Jmpe T S5AVIT

/

PRTTT2TTT

/

*HPAG

PULL.s 9
Jwg 1 BUFESTH
JMS GETIET
Jmp 1 pPULL

p .

AETIT: G
Tan ROTHEMP
GG T NOWRUN
JMs I FRSETH
JMs 1 BIsCE
JMP o™
Juir I BRTIT

/

ENITOR:8 )
Jris T BUFSTA
THT ARGS
nca I
CoF
Tan I Pab
cor 18
nca 101l
TED BEATEND
sna CLA
Jeip 1 RDITOR

JRECOED KREQUESTED

/% BLOCKS FER RECUORD
/SET BISC ADDRBSSES

/RISC EREOR

JUPDATING SAVEL.

JCUERENT RECORD 1N CORE

JGET UPPER 12 BITS

/ORLY PHOTECT EXTENDED FUNCTIONS.



6R26
6227
6230
6231
6230

6P33
G234

AP35
HO36
6237
ar a4
6241
a2 an
6243
apah
AR A5
5246
eRat
62 5%
A251
G252
6253
6254

6255

£256
6257
GRAE
6261
HR6H2
6263
64
HE65
G266
a2 67
627 @
H27 1
627 2
627 3
627 4
a27 0
527 6
a277
HAGH
6301
6ARe
6303
6304
6365
6366
a307
a31E
A3l
6318
6313
6314
6315

1461
T o6R
1233
3461
5613

ABTE
neas

BHEG
1654
T 450
1346
7041
3012
AG54
1852
AH6T7
ivta gt
2867
18967
3552
REL2
BOAG
5635

E451534]

G@Han
1373
3026
1952
P36T
3IB57
1657
AH66H
2537
T RAal
3116
1653
T AST
w144
TTH1
3056
153
B3a6
T&HG
1255
1255
@4k
1353
D366
1365
061l
1461
B 367
A37 e
1052
Tiaa
THH6H

D 1 NGIRUN
SMR

Tan PAagén
nea I NGIRUY
Jup 1 EDITOR

s

PANRG ABRED
PASs 45

/

ERASER: U
TaD ARGS
SNA
Taly P1OSY
CIs
neca 12
NCH ARGSH
TAD ARG3
neas LOTEMP
NEXTe Jus EDITOR
157 LOTEMY
TAD LOTEMF
DeA ARG3
1857 12
J¥pr NEXT
Juvp 1 ERASER

/
poBEHAs 25T
/

DUFSET @
TAD P16
DCe DEFELD
Tal ARGA
ANT: PTT7
pea GNTEWP
TAD CNTEMP
pEA ROTEMP
Jms 1 BIRITX
CLA Cun
peA DBLOKIN
THD ARG A
MOLIDV I
1 4k
CLATMEA
pea EXTEND
TAD ARGA
aND Pl
SNa CLA
TaD PRAAHE
TAT PRODEG
neAa BUFRDX
TAD ARGA
ann w1
TAD RBUFRX
DeA NOYRUN
Tan 1 NORUN
AND 2TTT
DOa NOJ TEN
TAT ARG3
Gl RAL
RTL

(36

/RECORD BUFFER UPDATED

/CHONNEL NO.

JRECDORD NGe IF NON-EATENDRD.
JFORCE CORE  TO DLISC

/FORCE DISC TO CORE LATER ON.

/DIVIDE BY 198 FOR A TENDRED ADDRESSe
JEOR EXTENDRED FUNCTING .

JGRLECT BUFFER O &



6316
6317
L3800
63R1
65322
63283
(324
6325
6326
6387
6333
6331
63382
6333
6334
6335
6336

6337
63 L%
6341
6342
0343
6344
6R45
6346
6347

6358
5351
G352
6353
(354
6355
63546
6357
6360
6361
63682
6363

6364

6365
6366
6367
637 &
637 1
H37 2
a37 3
637 4

3052
156
7658
5337
1952
Taaa
A364
1056
3060
1379
T34l
1566
T 656
5348
A35
ARGL
5346

A358
T 246
Yas7
tpas
3610
1016
1Gas
az1i
5656

BERE
1461
T 08
57 b
tae@
3372
1378
366
ATT 4
1372

3B6n

57 5¢

g@awt

B1a7
1ol

ariy

HE2Y
6lah
@Apan
PE1e
6162

pCca
TAD
SNA
JME
TAD
RAL
AND
TAD
bCa
TAD
Cin
TaD
SNA
JMF
JMS
JME
JI
7

ARG3
FXTEND
cLa
TESDIS
ARG 3

P

EXTEND
HOTEMP
NOWTEM

RETEME
CLa
EALIT
OLDSAY
BETIT
EXIT

(37)

ZNOT EXTENDEDs STORE ANY UPDATING.
/BECORD NO. IF EATENDIEL.

JREQUIRED RECORD IN CDRE

TESDIS, JMS CGLDSAY
EXITsCLA CMA

TAD
TaD
RCA
TAD
THD
oA
JM P
7/

CNT v
BUFKDX
10

1

P1O6Y

11

1 BUFSET

OLBSAVs &

™D
SHA
JMP
Tap
Dca
TAD
oca
JMS
Tl
nDCa

JM P

Vs
P77
7

Pisl

I NOWRUN
CLA

1 OLDSAV
RATEMP
RGSAV
NOW TEM
RQTEMP

I 56VITEH
Rusay
ROTEMP

REUFRXs RBUFRS

PI77s717

NOW TER .. &
FRHEETEs FRESET
HRSAV: Y
Plas,1a
SAVITH, SAVILT

I OLDSAV

NG UPDATE, NG SAVE.

ZRESTORE DREMAND ADDRESS



PALP | B N
#CUT=S% IRF ' | §$i§£>

#*
*IN‘S!CCN2)5=IRJiS:lRQ:S:PATC:S:MEMF

ADDATA 6460
ADDSKY 6545

/CON2
XLIST

i
¥ e F2

.’['4 L'::\
o

OV ERLAY i
T_ r\)’{: f N\EV‘AF ‘
e b_g,t-;é‘ K d

AP

PAUSE/1-Re SPECTROMETER=FILE 2» ASCLI TAPE:6eB6e¥h
/X INIT(GRATING STEPS» FILTER #, LAMP ON)} -E=SPERB>

/ K f‘\j:} EO -V«_,? 2y i\)‘(‘\;'sﬂ‘:;. {\"}‘i M:ﬁt @(f Lw faras ":_J'U'f‘;"}b“"‘e '.i" (F-") . {j)) ‘E’*&u

¥

/% IRF(Gs Ss Cs M» D» AY B Hhe

/G=GAIN ¢B-T)
/5=STAR FIRST

/C= # CHOP. CYCLES
/M= & MUX CYCLES
/D=M1RROR  DELAY

/A= # AMPS IN SYSTEM

/E=ERROR--CONDET1-ON-»-—>B- £§R¥§wBEFQREMFﬁ%NTiNGWERR0&MESG

E:S'%‘('llif-"\— .

4 “éawwwﬁEG&MQEWASG{+WGﬂﬁﬁm?G“B£WPR%N$EEr'

/ =135 = BELLy—m17-4-=—te D

- f

INC=18%

MUX=6358

ORSKP=1

DUN SXP=2

DATARD=3

FUNRD= 4

FLOAD=5

PATLOD=7

RELESE=6

GRAB=3

READ=19

WRITE=28

UNIT3=309

DEV1I=4000

DEVS=5009

PULSE1=4328 /DEV1sUNIT3,WRITE
PULSES=2320 /DEV2,UNIT3,WRITE
LEVEL1=6328 /DEV3,UNIT3sWRITE
LEVEL2=1326 /DEV4»UNIT3,WRITE
J5=280 :
J2=SA2008

SYNC=6336

SKY=6337

. STAR=6347

MIRROR=ARG 4

CHOPNM=ARGS
. DLYNUM=ARG7?

FUNCP=ARG10

MCOUNT=ARGY

CNTEST=ARG2

/

*FNKRB1+67

G733 2234 2234 . /INIT

{ll f |



(32)

w34 0626 @626 /1RF
a7 35 1177 1177 /MEMY

*KB1+67
poo7  6R44 INIT /INITIALIZE 1eRs MULTIPLEXER
geaad 6147 IRF JRUN I+R. MULTIPLEXER
gp31 6684 MEMW AJRITE N W OHDS

/

*NORMAL
gars 7232 7232

/

* 6044

/

644 @88  INIT. 8
/
JGET BOTH LEVEL 1'S

en4s 7326 GTFILTs SA2 /MIDDLE DIGIY
646 BAS3 . AND ARG4 .
eA47 T640 szZA CLA
sp58 7332 Jg
e@51 3321 pCA TEMP
‘ /
6052 7248 GTLAMR. SAMi
6353 1054 . TAD ARG5S
6854 7709 . sMA CLA
6355 1700 TAD 1 1J5 /J5%
6356 1321 : TAD TEMP
357 4767 JMS 1 IXMT
6363 6320 . LEVEL1
6n61 4392 . _JMS WAILT /FOR LAMP
L ,

/GET BOTH LEVEL 2'S
@62 1281 sal - /RIGHT DIGIT
N63 Be53 AND ARG4 _ :
6648 T640 sza CLa
665 1708 - - TAD 1 1J5 /J5
&66 3321 DCA TEMP

. p

eme7 7307 SAY /LEFT DIGIT
&A7T@ 0853 OND ARGA4
6371 7648 szA CLA
6072 1332 Jz
73 1321 " TAD TEMP
6p74 U167 JMS 1 IXMT
6075 1328 LEVEL2
6076 4AT@1 JMs 1 ICKERR '
6A77 5644 JMP I INIT /BACK TO FOCAL
6188 638 1J5, JJ5

6181 6122 ICKERR» CHKERR
p
_ /JDELAY= AC * 25 MICROSEC
6102 0008 WAIT, 0

6183 TG40 CHA

pl3s 3321 nca TEMP

6135 4311 WAITL:. JME WALTE’

6106 2321 1SZ TEMP

6197 5385 JMpP WAIT]

6118 57082 C JMP 1 WAILT
/

/FIKED 2@ MICROSEC DELAY
6111 P9@0 WAlTZ2- @ '



6112
6113
6114
6119
6116
6117
6129
a121

6122
6123
6124
6125
6126
- 6127
6130
6131
6132
- 6133
6134
6135

6136

6137
6146

6141

6142
6143

6144

6145
6146

61 47

- 6159

6151
6152
6153
6154
6155
6156

6157
6160
6161

6162
6163
6164

6165
6166

6167
6170
6171

72080
1320

3231

2931
5315
5711
7177
2009

paoa
7209
1345
7041
3346
6352

534}y ..
6351

5343
6354

Taal .

1717
T 649
5343
5722

2346

5327

45217
5722

0028
paad

paoe
6353
7 306
1352
@372

Te1r2

7912
3373

1854
7041
BS54

1855
7@41
3371

5770
57 47

6340

6200

Deoa

CONT-

TAD MMA4
pca TEMPS®
152 TEMPSO

Jup 1 WALT2
MM 4 -1
TEMP» a

CHKERRs 9

TAD P2000
cin

pcA COUNT
MUX DUNSKP
JMP RETRY
MUX OKSKP
JMP MUXERR
MUx FUNRD
cla

TAD LEVELZ
gz CLA
JMP MUXEBH

;-
RETRY»  15Z COUNT
JMp. CONT

MUKERR» JMs 1 TYPEX
JMP 1 CHKERR

pCA CHOPNM

JMp 1 CHHKERR

/TRY 20 TIMES

/Sh1p ON TRANS DONE Fi.AG

/READS FUNC INTO AC-

- /FUNC SENT

/
P20 p=30]
CCUNT, O
s .
/GET GAIN FROM ARG3 (@-72
1RF.» 4}
Mux GRAB
GTAAIN.. CLA cLL
TAD ARG3
AND P7000
RTR
RTIR
pca GALIN
. ‘ ‘
/AET # CHOP CYCLES FROM ARG5S
TAD ARG5S
cla

/
/GET # MUK CYCLES FROM ARG 6(20 HZ?

G TMUXs TAD ARG S
cla
pCcA MUANUM
/
Jvp 1 IGTMIR
EX1T» JMp 1 IRF
/
IXMTs XMT
1G TMIR, GTMIR
MUXNUM, B

JEALT TO FOCAL



172 0007 FP1000s 7 (44
173 oopn GAINs D >
6177 1328

PAUSE*6203

/1.Rs SPECTROMETER» PART 2

/
/GET STAR FIRST-=SHKY FIRST
cop@ 1853 GTMIR, TAD ARG 4
sepy 3853 pCcA MIRROR

4
/GET MIRROR DELAY
T

202 1056 AD ARGT7.
6203 3273 . - pCa 1DLYNM
o -7 JINITIALIZE AMPS
6204 6342 6342 JRUN CHOPPER FROM COMP»
6205 7201 cLa 1AC /SET AC. TO -1
. 6296 9853 AND MIRROR /STAR OR SKYT
6207 3853 . DCA MIRHOR . .
6218 1853 TAD M1RROR - :
6211 7646 szh CLA : -
6212 4311 - JMS SETSTR
6213 4306 Jms SETSKY /SET SKY
214 4676 RUNs Jms 1 IMPSET /SET. TO FIRST AP
6215 1315 g TAD STRLOJ /SET UP BUFFER POINTERS
6216 3317 pca LOJPIR :
6217 1316 - TAD STRHIH
6229 3320 pCA HIHPTR
¢op1 1308  NEXTCH» TAD JJ5
222 4340 ams XMT
6223 4320 PULSE1 ~/STARTS ADC ON J5
6224 4102 © JMSs 1 IMPADV /6MP ADVANCE
6225 17903 - Tap 1 ICTRLW B
6226  A340 Jms KMT '
gp27 S338 - 5338 JREAD ADC ON J5s SEND AMP# ON J15
230 7281 . cLa 1AC /SET AC T0 1
6231 4674 CgmMs .1 LWALT A A1T FOR DATA TRANSMISSION
@32 7309 cLA Cll.. /THE FOLLOW ING DEPOSITS DATA
6233 6353 MUX DATARD. JREADS DATA INTO AC
6234 T040 crA | ,
6235 7109 CLL
6236 1717 TAD 1 LOVPTR
e231 3117 pca 1 LOWPTR
624p 7430 SZL
pe41 2720 ~ 1sz 1 HIRPTR
6242 7008 NOP
6283 1317, Tap LOWFTR
6244 - 1384 ~_7TAaD P19
6245 3317 ' pCA LOJPTR
e2u6 1320 TAD HIHPTR
eou7 1384 TAD P18
625p 3320 pcA HIHPTR
e251 2337 152 NUMAMP - /LAST ANP?
6252 5221 - JMP NMEXTCH . /NO
6253 6336 _ S5YNC YES. OSCILLOSCOPE SYNC»
6254 26712 1sz 1 IMANUM /CHANGE M1RROR POS.?
6p55 5214 JMP RUN /NO. RESET LUFFER POINTERS AND AP
6256 (4675 JMs 1 LDDATA /aDD THE DATA
6257 1055 TAD ARG6 /Mux CYCLES
6268 7841 cl -

A
6261 3672 -pCA 1 1 MENUM



6262
6263
6254
6265
6266
6267
6270
627 1

6272
627 3
627 4
6275
6276
6277
6306
6391
6302
6393
6384
6395
6366
6307
6319

6311
6312
6313
6314

6315
6316
6317
| 6320

6321

6322

6323

6324
6325
6326
6327
63392
6331
6332
6333
6334

6335
6335
6337

6344
6341
6342
6343
6344
6345
63456

1273
467 4
254
5214
6341
6356
4795
5701

6171
AR00

6182
6460

6321
4000
0200
6166
6353
6336
poB4A

6400

p3ae

. 6337

57@6

@p0a
6347
2311
5711

2800

3000
2009
20298

poaa

7280
17353

3336
1857
7841
3337
1336
4349
5328
7288
5721

6173
core
3 1o 1%

(330
7909
3352
17 48
6355
7209
1352

f
IMXNUMS
IDLYNM»
IWAITS
IDDATA,

" IMPSETs.
4800

PAGOAs
JJI5s
XIEF»
IMPADVs

1CTRLW
S

Pl@.

IMKBARs ..

SETSKY»

/

SETSTHs .

/

STRLCH ».
STRHI1H..

LOFPTRS
HIHPTR»
/
/
AMPSET,

/
IGAIN,
CTRLWD»
NUMAMP»
/

AT

" SKY

TAD IDLYNM
JMs 1 1WalT
15Z CHOPNM
JtP RUN

6341

MUX RELESE
JMs 1 IMKBAR
JMp 1 X1IRF

MUXNUM
2 .
walrT -
ADDATA :
AMPSET

J5

EXIT

AMPADY
CTRLWD

MAKBAR
@

JMP 1 SETSKY
2

STAR
152 SETSTR

JMpP I SETSTR

2000
3800
2
A

2

. CLA

Tap 1 IGAIN
DCA CTRLWD
TAD ARGB
cla

pCa NUMAMP
TAD CTRLWD
JMS XMT
5320
CcLA

JuP 1 AMPSET

GAIN

a

2

4]

NOP /DELAY
pCA XDATA

TAD 1 AMT

MUX FLOAD

cLA

TAD XDATA

76337

, /6347

(42>
J4ALT FOR THE MiRAROR
/END OF RUN?
/N0« GO AGAIN
/YESs FREE THE CHOPPER

/REPEAT THE DATA
JEXIT TO FOCAL

/GET GAILN

/JRESET AMP COUNTER

ﬁiRITE:UNITB:DEVS

/SAVES DATA
/GETS FUNC
/L0ADS FUNC



6347
6356
6351

6352

6353
6354
6355
6356
6357
6360
- 6361
6362

6363

6400
6401

642
6403
6404

6405 -

Hadd

6407
6410

6411

6412

6413
6414

6415

6416
6417

6420

6421
6422
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
6435
6436
6437
6449
644l
6442
6443
aa4h

6445
6446
644t
6450

6357
2340
57 48

1535145

nlnlolt)
12008

1336
8363 .

7091

1735 .

3336
5753

@a77

308G, .

7200

1245
3241
1246

32508

1255

3252

1857,

‘To4l.
325Y
12852,

2257

1253

3252

1252.
1256

3254
1652
2252

3652

1652
2254
3654
2258

5222

1654
2254
3654
1246
3250

T 252
2251

5222
2241
5210
5608

7776
77795
pana
2889

MUX |

152
JMP

xDATA:, ©

AMPADVs 9
cLA
TAD
AND
iacC
SET#RD» TAD
' : halef
JMP

RMPMSKsaTT
x6400

MAKBARs - &
’ - CL

pcA
 TAD
DCA

TAD.

. DCAa
AGAINs TAD

cia

nca
_TAD
AND
TAD
DCA
“TAD
TAD
DCA
MOREs .. TAD
152Z.
DCA
TAD
152,
DCA
152
JMP
TAD
15Z
pCA
TAD

DCA.

152
1SZ
JMP
15Z
JMP
JMP
/
M2, -2
M3s =3
ALLEND, ©
BARPTRs B

TAD.

DATLOD .
AMT
I X7

CTRLA D
AMPMSK

1 IGAIN
CTRLWD
1 AMPADV

mp /=2
ALLEND

M3 /=3

BARPTR
pPS3089
DPTR]
ARGS

ENDPTR
DPTR1

SCREEN
pPS10200
DPTR1 -
DPTR1.

pP357 -
DPTRZ -
1 DPTR1

DPTR]

I DPTRI
1 DPTR! -
DPTR2
1 DPTR2
BARPTR
MORE

i DPTRZ2
DPTRE

1 DPTRZ
M3 /=3
BARPTR
DPTR}
ENDPTR
MORE
ALLEND
AGAIN

1 MAKBAR

a3) | -
= /LOQDS paTA AND SENDS

JUP TO 63 DETECTORS

MAKES RARS 4 CH-

278080

/357

/START IN CHoe

/DONE?
/N0

/DONE?
/NO

W 1Dk

249

FOR 68 CHe MAX



6451
6452
6453
6454
6455
6456
6457

GEaD
a1i]s!
1000
BR00e
30860
f3s?
7080

BESA
477 4
1773
3377
2773
7281
@773
3773
1773
7640
4775
4776
1371
3364
1255

. 3366

1857
T84l
33710

1364

1371

1366

1371

3367

ENDPTH»
DPIR12»

PS516068,.

DPTRE».
PS3600.
P357 -
SCREEN»
PAUSE/
/

/1 eRe
ADDATAS

.8 0TADa

. 3365

1377

7640 -
4345

4331

7000

2764

3766
1364

1372

3364

1366
1372

3366
237¢
5383
5660

a1o161%)
7166
17 64
1765
a7 65
7430
2767
TOan

7
ADDSTRs

. TAD

a
%
1900

@

3ees
357
TG0

2
JMS

. TAD
" DCA

152
CLA
AND
pCA

Tap

SZa.
JHMS
JMS

. TAD

nca
TAD
bCA
TAD
cIia
DCca

TAD
DCcA
TAD
T4
DCA
TAD
1A
JMs

SPECTROMETER»

I X&MPST
I IMIKOR
SAUMIR

1 IMIROR
148C

1 IMIROR
I IMIROR
1 IMIROR
CLA

1 ISTSTR
I ISTSKY
PS2QBG.
LOPIRI
PS3880
HIPTEL
ARGS

-COUNTR
LOPTRL

F52000
LOPTR2
HIPTRI

P52060

HIPTR2
SAVMIR
CLa

ADDSKY

JMS ADDSTR

CLA
bea
DCa
TAD
TAD
DCA
TAD
TAD
bCa
[$-Y4
JHP
JMP

@

CLL
TAD
TAD
DCA
SZL
152
NOP

I LOPTRI
I RHIPTK]

LOPTRI

PFOUR
LOPTRI1
HIPTR1
PFOUR
HIPTRI
COUNTR

G OTAD

1 ADDATA

o

LOFTRI
LOPTR2
I LOFTRZ

—

1 HIPTRE

@

PART2 CONTIRNUED

/SET TO FIRST AMP

/S8 ITCH THE MIRROR

/SWITCH TO STAR
/SWITCH TO SKY

/% OF CHANNELS

/LOWER SUM BUFFER

/UPPER SuM BUFFER

/CLEARS BUFFER 1
/ADVANCE THE POINTER

/ADVANCE THE POINTER
/DONE?

/NOe«

/YES

/6DPDS TO EXISTING DATA

/CARRY




6541
6542
6543
6544

6545
6546
65 47
6559
6551
6552
6553
6554

6555
6556.
6557
656@
6561

6562

6563

- 6564
6565
6566
6567
6570
657 1
6572
657 3

6574

657 5
6576
6577

6608
6681
6632
6693

. 6684
6685

66906

6697
6610
6611
6612
6613
6614
6615
6616
6617
6629
6621
6622

6623

6524

17 66
1767
37 67
5731

a0a9
7100
1764
T4
1765

3765.
T438

27 67
7089

1766 .

7040

. 1767

37 67
2345

20008

9828

poen

pRBa .

ol 1%
2000
P8B4
PA5S3
6321
6311
6306
pooad

' 5226

5232

5232 ..

3232

RTLL

4381

4234

10219
1046
3g11
1271%
3225
1054
7658
5221
2225
1279
1200
7048
6453
7209

57#5‘

/
ADDSKY»

J .

LOPTIR1s .

LOPTR2»
HIPTR1»
HI1PTHZ2,
COUNTR»
PS2008-
PFOUR>.

. IMIRORs
 XAMPSTa .

ISTSTR?

ISTSKY»

SAUYMIRS

TAD
TAD
DCA
JHP

put et W

@

CLL
TAD 1
Cia
Tab 1
pcA 1
JYA®
152 1
NOF

TAD 1.

A

TAD 1

pCcA 1

154.
Jmp 1

. B

PAUSE*6680

s/
/MEMF

/X MEMW(H:N:OH)

® -

HIPTR]
H1PTR2
H1IPTR2
ADDSTR

LOPTR1

LOPTRE

LOPTRE .

HIPTRE

HIPTRI

H1PTR2
HIPTR2

ADDSKY

ADDSRKY

/STARTING AT WORD W

FUNCWL.

5226

.FUNCR15232'

MEMCPU»

5232

NORM@> 3232

/!

MEMW » 9
JHS
JMS
TAD
TAD
neh
TAD
DcAa
TAD
sNA
JMp
152

MSETUP
PASH OR
18
p10a0
11
WRITIT
WRITER
ARGS
¢la
LOJd
WRITER

TAD P24
LW s TAD FUNCYL

cMA

_ FUNLOD

XWRITE»

CLA

JFUNCY H=

/SET AUT

/ADDS TO EXISTING DATA

/SUBTRACTS FROM EALISTI

/CARRY

/SUBTRACTS FROM EXISTI

WRITE N W ORDS

§252

0 INDEx'Rﬁastﬁa

_ /H1 PART

NG DATA

NG DATA



H625
6626
6527
66382
6631
65632
6633

6634

6635 .

6636
6637
6640
664l
66472

643
“644
6645
6646
&6 41
6656
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663

6664
6665
6666
6667
6679

6671

6572
6673
667 4
6875
6676
6677
€709

- 6701
67 82
6703
6704
67105
67106
&7 67
6718
6711
6112

1418 WRITERs TAD I 1@ /O0R TAD 1 il FO

(46D

7048 CMA
6454 MCSTEP

2060 15Z MCOUNT

5224 : JMP XWRLTE
4243 JMS MRESET

5684 Jup 1

/

/
#@a@ RASVOR-Q

MEMA

R H1 PART

0265 15Z DCOUNT
7418  SHKP
5634 JMp 1 PASYOR
6454 MCSTEP
5235 JMP .4
5634 JMP 1 PASGOR ‘
Asea. MRESET:B
7338 cLa STL RAR . o ' o
1223 TAD NORM@ ./NOBMAL.SWEEP MODE TO END CYCLE
7840 . cMA . ~ : .
6453 FUNLOD
6452 SYNSKP
5250 COJMP .=l
7089 . CLA
1851 . TAD. CNTEST
7650 5NA CLA
6455 SCOUNT . _/BEENABLE.COUNTING
1075 "~ TAD NORMAL '
7048 . cMa
6453 FUNLOD /SELECTED SWEEP MODE
7338 - ¢LAa_CLL -
3858. pCA ARG
5643 JMp I MRESET

/
a711 P1717:771
p@@@ DCOUNT,D
peas P2s2

aaa

2000 XP20ads 2
apo4a P24>24

iﬁlﬁ WRITIT:TAD 110

BQBB XSYNC:B

6452  SYNSKP
5273 JMP e-1
6452 SYNSKP
7810 SKP -
5275 JMP .2 ,/Ja1T TILL 58 USEC. PAST
5672 JMP I XSYNC
, |
op@e MSETUP»D .
sp@2  10F  /PROGRAM IS5 ENTERED WITH INTe ON
1953 TAD BRGA
9264 AND PT77
7 558 SNA
1046 TAD. P196¢
7041 cia
3068 pCA MCOUNT

1267

TAD XP2029

3645 . DCA BUFRDX saLWAYS USE BUFFER 1



8713
€114
6115
67116

67 17,

6720
6721
61 22
6123
€124
625
6726
&1 27
67 38
67 31
67 32

7240
1045
33149
1952

7040
3265
4272
6462

7601

3851

6456

1282
7049

6453
7.300
5701

cLa CMA
TAD BUFRDX
DCA 18

TAD ARG3

- CMA

DCA DCOUNT
JMS. XKSYNC
CONSKP
1AC
pca CNTEST /1 FOR NOT COUNTING
MSTOP /DON®T COUNT WHILE READING
TAD MEMCPU . /INRIBIT 1 USEC CLOCK
- cMa
FUNLOD
CLA CLL
JMP 1 MSETUP




£ -

‘*gr;IT; (4 3
+OUT-5$LOGB Mev, 18, (712
£
£ IN-S:COND»5:LOEHE
*

b

#0PT-T

ARGY BAS5a

/CONE

XLIST

PAUSE/

/% LOGB(B,L,UD

/CONVERTS CHANNELS L THRU U OF RUFF. B

70 LOG FORM. RETURNS 1 3aRO*LOGLD -§ ¢
/NEGe #S6,0 ARE SET T0 0 TRUNCATION ERRORS ARE PRERROR.
NMI=T411
sCa=T441
LOW=ARG6
H1GH=ARGY
CHAN=ARGS
FOUR=ARGY
COEFF=ARG1&
*KPL+ 6T
ppoq 6200 LOGB
*FNKB1+67
3733 1272 1272
* 6209
6onp  @GPB  LOGB2O
620l 1852 TAD ARG3 /ARG3=BUFFER
6202 7650 sNa CLA
6003 1363 TAD P2058
6204 1363 TAD PeAds
6205 1953 TAD ARGA /ARGA=L0OY CHAN
6236 3055 pca LOW
62p7 1955 TAD LOW
60ty 1364 taD P1O3B
6211 3856 poA "HIGH
6212 154 TAD ARGH /ARGS=HIGH CHAN
6213 7559 SPA SNA
614 1362 TAD P51
6215 1049 cMA ,  -(HBIGH CHAN+1)D
6216 1953 TAD ARGA
6217 3857 pca CHAN
coo@ 1455 CHLOOP.TAD 1 LOW
et 7100 CLL
6opn 7459 SNA
6203 1126 5TL
gooa 7481 MaL
625 1456 TAD 1 HIGH
£po6 7540 sMA SZA
6227 5240 JMp POSTIV
623@ 7440 524
6231 5234 JMP  »*3
6e32 1420 SNL
6233 5240 JMp POSTIV
6234 7200 CLA
6235 3456 pcaA I HIGH

6236 3455 pCA 1 LOW



6237
6240
6241
6242
6243
6244
6245
6246
6247
6259
6251
6252
6253
6254
6255
6256
6257
6260
6261
6262
6263
6264
6265
6266
6267
6270
6271
6272
6273
6274
6275
6276
6277
6300
6301
6302
6303
6304
6395

6396
6307
6310
6311
6312
6313
6314
6315
6316
6317
6328
6321
6322
6383
6324
6325
6326
6387
63308
6331

5351
Tarl
3265
Ta4)
7241
1365
3366
1265
7413
BAGL
3265
1265
3367
1372
3861
13708
3068
1265
az72
3371
1272
7488
pe0a
3e72
261
t46l
7425
G)61930]
2371
Ta41
1387
3367
1371
7341
3371
2064
5263
1367
7425

3362
3367
1366
T425
2321
3456
7368
7501
1367
7421
7430
7AG1
1456
7413
aoaq
3456
T4A5
4734
3455
1456

JMP

)

WINDUP

POSTIV,NMI

DCA
SCA
CiA
TAD
DCA
TAD
SHL
1

nCa
TAD
DeA
TAD
bCA
TAD
DCA
TAD
Deca
bCA

FRAC

P22
FRONT /CHARACTERISTIC FOR LOG. BASE 2.
FRAC

FRAC
FRAC
5UM
COEFF1
COEFF
P
¥OUR
FRAC
NFRAC
SWITCH

SMLDOP ., TAD NFRAC

MQL!
FRAC,B
pCA
152
TAD
MAL!
NFRAC,
157
c1a
TAD
DCA
TAD
c1a
DcAa
18%
JMP
TAD
MAL!Y

MUY

NFRAC

COEFF

1 COEFF

MUY

5

SWITCH /SWITCH wWAS » FOR -, -1 FOR +

SuM
SuUM
SWITCH

SWITCH

FOUR

SMI.OCP

SUM /SUM=MANTI SSA*A4A9 64LN<2> /A1
MUY

DECIMAL

1778

BCA
TAD
MaL
L.oGes 1
DCA
CLL
MeA
TAD
MOL
SZL
IAC
TAD
SHL
1
pca
MUY
2504
DCA
TAD

/=01 RABIG/E3
SUM
FRONT
10} ¢
233 /L0G1A<2>% 40906
I HIGH
CLA

SuUM

1 HIGH /VUE NOW HAVE 439 6%L0GLO

I HIGH

JCONVERTING T0 19p00*LOGLA
1 LOW
I HIGH



6332
6333
6334
6335
6336
6337
6348
6341
6342
6343
6344
6345
6346
6347
6350
6351
6352
6353
6354
6355
6356
6357
63668
6361
8362

6363
6364
6365
6366
6367
6370
6371
6378

T42B
4704
3456
7561

TIHO
1455
T4l

1430
THA1

1456
T417
51555851
3456
7501

3455
2056
2055
2957
5220
5603
37406
L2848
1856
Bend
a1

2p00
1068
BRRG
Apag
ABRG
7714
neas
£355

MQLIMUY

25040

pca I HIGH

MEA

CLL

TAD I LOW

MAaL

SZL

1AC

Tap I HIGH

L3R

5

pCcAa I HIGH

MQA

DCA I LOW
WINDUPs IS5Z2 HIGH

18Z LOW

152 CHAN

JMP CHLOOP

JMP I LOGB
ARLRPALG
A3.1186
AA 5558
A5,138
P511:511
OCTAL
Paiidd» 2204
PlEG@» 10686
P2Es26
FRONTs@
SUM.d
PMa»TTT74
SWITCH,®
COETFFl1.A2-1



PALP
4OUT=62FILT

B3

A

Ee3l
w735

G66HG
656G 1
66
Hoen 3
HHMA
HGHS
BAHS
GeaT
AE1E
6611
6612
6613
6614
6615
6616
/617
H62a
6621
66R2
6623
G624
aH25
6626
6627
6634
6631
6632
6633
6634
6635
6636

AEAS
1052
T4l
7091
3p6l
1387
3E BT
1310
3G H6
14506
3457
oa 57
oHL6
o@6l
5811
1312
3A6D
1311
3EH4
1352
@52
7@l
TEH1
3315
1315
13606
Ips7
3314
1315
361
1554

%IN"SSCON@:S%FILT

sC0NS

XKLIST
PAUSE/R F1

(}50

S,

LTCM)

/DIGITAL FiLTER'“APPLIES MOVING AVERAGE ACROSS 2uM-1
/CHANNELS » gaLe PREGS nATA IN BUFF - 1, RESULT IN

/BUFT. @ 1LOW

/s
CTRI=ARGLH
CTR2=ARGY
CHAN1=ARGE
cHANS=ARGT
NEG=ARGEH
LOY1=ARG5S
Loye=ARGH
UBL+6I
FILT
*TNKB1+69
o564
#6607
FILT:®
TAD ARGS
Cia
1ac
nea CTRI
TAD PAUGES
Dpea CHAND
TAD PSAEE
Dea CHANE

COEFFS. IN QUFF. @ HIGH.

MOUEM, TAD 1 cuaNg  /MOVE M-1 CHANS FROM Be

peca 1 CHANL
157 CHAN]
157 CHANZ
157 CTRL
JMP MOVEM
TaD PM1E93
nca CTR2
TAD P26OGY
pea LOW
TN ARG3
TAH ARG3
CiA

1AG

pca TWOMI
TAD TWOMI
TAD P6AGO
pca CHANL

/CHANIﬁé@@@—CE$M~l)

CHLOOP, DCA SUM

TAD TWOMI
ncA CTRY
TAD LOW1

/CTRl=—(2$M"1)

B HI TO B0 Lo



6637
66 4%
6641
6642
6643
BH AL
6645
6646
a6 47
A6 59
651
6652
6653
B6HA
6655
6656
6657
6660
6661
6H62
A663
HOHH6 4
6560
HG 66
6667
6674
6671
ART2
6673
667 4
6675
667 6
6677
6708
6791
&rae
67733
GTA4
6705
67106
AN
110
6711
67182
713
6714
6715

3053
1857
@56
1313
3IEH5
1456
750
5251
TE4Y
2055
3061
1453
7566
5257
7341
aE55
THAG
THRS
AAms
2055
5265
THAal
1314
3314
H53
HE6
2061
5042
Te4ad
i311
1652
igha
3061
1314
3661
2@5H4
2G 60
5233
5656
LHBE
AAEE
S5Ba6
DEGE
TORG
7776
ARRG
AADG

DCA
TAD
DCA

SMLOOP . TAD PM2

neAa
TAD
Sha
JMP
CIA
157
neA
TAD
SHAa
JMP
Clia
I1S2
MOP

Lowe
CHANI
CHANZ

NEG
i CHANZ

e+ 3
NEG
MULT

1 Loya
!+:3

NEG

MAL MUY

MULT» @

152
JMP
GIA
TAD
peA
152
152
IS4
JMP
S5TA
Tap
TAD
TATD
DCA
TAD
neA
152
152
JMP
JPP

NEG
e +E

suM
SUM
Loy2
CHANZ
CTR1
SHML OOP

peaEd
ARG
L0
MULT
SUM

I MULT
LowW1
CTRR2
CHLODP
i FILT

PEABE 662U
PAGAG » 4B D0
P5AAA s 5000
PROGE 2607
PMLAAY s TAAG
PME,TTTE

SUMs 0

TWOM1 -4

/L.0AD SUM INTG BUFF. @ LOW
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5234
a6 aAbh
HE36
HP A

(R A0
Ay
XeWirs
HP A
aR Al
AE A
A AR
e 4
[ EAaLS
Hphl

HRHRE

H7 503
GRS
SVegate!
A5G

H2RY
ﬁ/) f\

HE ol
FOHE
G el

o6l

s -
orReh

A0 G
O a7
G 4
27
GAT 2
HRT 3
auT 4
SYEN M)
LT O

£R30 2
TR
GAGL
SMELRS!
R
AT
310
a1
31
&0
el a
Al 5
GAl6
At
3P
AR
FaRe
AAP G
A2 4H
6325
AH396
aaaT

TEaAR
1553
T AL
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w1
RO PT -
- 17ALY
AQUT -5
ES

s LD

57) Pt o 2

x-S CONM, B LED

*
#
#ORPT~T

ARG

i1 an

65!

RO FARE
6343
HB4a4
(a5
BIAAG
GEaT
HASH
a5l
AEOB2
HH53
HE B
6A55
~EAS6
6HAST
6AGH
661
HA6
6@B63
HiE6d
HABS
HiRA
66T
60764
671
AT 2
6473
6HT 4
HETS
AT 6

G102kl

&

=3

42

N7 Ha

HAAD
13695
FEAR
1363
3413
17854
TAA
3854
1357
Tea4ail
5276
1gln
THae
LhavTe
1614
TH47
3410
13582
715
Faal
3Ms2
TA36
2E1d
THAA
PHARAY
Gevh
5640
261
1453

/CONE

XLIST

PafILE/

/¥ O LEDCKs s NLs B 05M)
/

/JLED DISPLAY OF 0UANTITY ¥, START AT LAMP L1, USE

/NL LAMDPS. ™M NON-ZERD TO S1PRFSS NEG. # CHEULK.
/0 NON=-ZERO 10 SUPRESSS QURERFLOW WABRNING.
/B NON=-ZERD 10 DISPLAY BLANKS.
/
LAMPNO=ARGEY
ARG3H=18
TEMP=12
CTR=11
SYWMIGL=13
NEG=ARG1O
H*HB1+5
LED
FENHKBI+5
754 /LED
#EHAD
LED. @
TAD ARGA
5720 CLA
TAL BLANK /TO DISPLAY BLANKS.
DCA SYMBOL
TAD ARGH
Ccin
DCA ARGH
TAD ARGY
SZA CLA /CHECK FOR MINUS SUPRESS.
JMP DISPLA
TAD ARG3H /D0BLe PREC. {IA ARG3H:ARG3.
sMA CLA
JMP DISPLA
TAD ARGEH
CuA
DCA ARG3H
TAaD ARG3S
CiLL
Cla
DCA ARG3
S7L
IS7 ARGIH
NOP
157 ARGH
JMP .+ 2
JuP I LED
157 NEG /8ET NEG=1
DISPLA,TNAD ARGA



4

S 6@77 3303 DCA SHIFT
616U 7421 MOL
6181 1364 TAD P4
61B2e  TA13 SHIL,
6193 9208 SHIFT,
£194 30/ DCA LAMPNO
61A5 1454 TAD ARGH
6106 3011 pca CTR
61A7 19013 LOOP,TAD SYMBOL
6119 7444 A
A111 15325 JHMP BUFLOD
6t12 1814 TAD ARG3H
£113 1427 MOLYDUI
G114 9a12  MINGS, 2
6115 3182 DCa TEMP
6116 7541 MDA
G1E7  R6Lo DCA ARGAH
6120 1as2 TAD ARG3
Alel Tasl MaEL
al22  1g1e TAD TEME
6123 7407 DVi
6124 @ALR te
6125 1866 BUFLOD, TAD LAMPNO
£126 6366 6366 /LOAD LED DISPLAY BUOFFEES.
6127 7791 CLATMOA
6130 3dse DCA ARGH
613 1963 TAD LAMPNO
6132 7184 CLL RAL
AL33 3960 DCA LAMPN(
6134 2611 187 CTR
6135 5397 JMP LOOP

’ /7

6136 16861 TAD NEG
A137 7650 SNA CLA
6140 5344 JMP RRROHK
Alal 1314 TAD MINUS
6142 1069 TAD LAMPNO
6143 6366 6366 / DISPLAY MINUS SIGN.
6144 7200 ERRCHK GLA
6145 1956 TA ARGT
6146  T640 7.6 CLA
6147 5642 JMP I LED
61568 1950 TOTY ARGH
6151 7640 874 OLA
6152 5356 JMP OVRFLY
6153 1313 TAD ARG3H
6154 7650 SNA CLA
6155 5642 JMP I LED
6156 1314 DURFLW.TAD MINDS
A157 3013 NCa SYMBOL
AleEm  7anl IAC
6161 3656 DCA ARGY
6162 5276 JMP DI SPLA

6163 2617 BLANK, 17
Aled  Agada P4, 4




HFOUT~ 5 MEME

#IN=5: CONGs 52 X00N > S MEME
=

#

*OPT=T ‘ 4

ARG1 BAsE

/CONG

RLIST

PALSE/

7

/XCON

FIELD 1

XLIST

PAUSES

/

A MEME

AE MEMW(W.N20R) WRITE N WORDS
JSTARTING AT WORD W

£ ya 7

/R MEMR(YW.@sHY BEAD 1024 WORDS, STARTING AT We

/REANS LOW 12 BITS IF H>@.SETS D IF COUNTING (IN S5 DsFMEME..

/IN EXTERNAL MEMORY TO OR FROM CORE DATA BUFFER #1

Z0R 15 NON=-ZERC 1O WRITE HI 12 BIT PART
/X MEME(H) FRASE

S¥ MEMC(N)Y SET COUNTING TIME N CYCLES(<2t23)

/RETURNS REMAINING COUNTING TIME. STOPS TIF
ADOERSN'T LOAD IF ALREADY COUNTING.

/
*INKRBI+AY
@733 1177 1177 7/ MEMY
@yaa  1i7a 1ide /HMEMR
RENKBI+73
B7 37 1155 1155 A MEME
@iag 1153 1153 £ MEMG
7

FRBLE6Y
@227 6204 MEMW
@a3g 6234 MEMR

FHBI+73
A233 6401 HMEME
Bo34A 6414 MEMC

/

#*NORMAL
AaTs  Te32 7232

/

FUNCP=ARGL S
MOCOUNT=ARGY
CNTEST=ARG2
/
26000
6200 5226 FUNCYUL,S5226 /FUNCYH=50252
68@) 52382 FUNCRs 5232
A2002 5232 MEMUPU, 5232

N=&

3

' Eryle 3/

7

2 2 )

pe
0 /2y

“

A2

EA




626
6au7
6210
6211
62128
6213
6214
6215
6216
621’7
6229
6221
622
6223
6224
6225
HERG
68227
6234
5231
G23g
6233

6234
6235
6GR36
6237
646
624t
62402
6843
6244
H245
6246
64T
625G
AR51
6252
6253
6254
6255
6256
6057
6260

6262
6263
(Sp2fowd]
HE65
6266
6267
627

42682
1214
1G4S
3011
E315
3225
1954
7655
5221
2025
1314
123
TaAAG
6ASH
72648
i41¢
TALE
6454
2064
Fa84
4271
5684

G
1854
THA4D
1312
1246t
3256
4335
1313
1313
3011
1a47
3d6E
42619
A465
3411
6464
34l1@
2060
5851
a7l
5634

5251

5161585
2311
7410
5662
6454
5263
5662

JMs PASUWOR
TAan 19
TAD P1OGY
Dea 11
TAD WRITIT
DCA WKITER
Tan ARGS
SNA CLA
JMP LOW
157 WRITER
TAD P24
1.0V TAD FUNCWIL,
Cia
FUNLOD
WRITE, CLA
WRITER. TAD 1 14
CHa
MCSTER
152 MCOUNT
JMP WRITE
JMS MRESET
JMP T MEMY
/
MEMI, 3
TAD
S7.48
TAD
TAD

ARGS
cLa
PR
READAL
DCA READER
JMS MSETUP
TAD 1@
TAD P2066
nGca 11
TAD M2KG6
nca MCOUNT
JUS PASWOR
REAT, READHI
DCA T 11
READLO
A 1T 18
157 MCOUNT
READER, JMP READ
JMS MRBRESET
JMP I MEMR
/£
READAL, JMP READ
/!
PASWOH, 0
157 DCOUNT
SKP
JMP I PASWOR
MCSTEP
JMP . -4
JMP I PASWOR

ZHARDWARE

o)

/SET AUTO INDEX REGISTER
/HI PART
COMPLEMENTS IT

O0R TAD I 11 FOR HI PART

/HARDWARE INVERSION

/READ LOW PART ONLY:SAVE TIME

/CHANGE TO 1d24 WORD FORMAT

/TRIGGERS MCS5TEP

/0R JUMP READ+2




a276
6277
6309
63@1
6302
6363
6304
6365
6386
6307

6319
56311
6312
6313
6314
6315

6316
6317
G320
6321
638282
6323
6324
6325
6326
6327
6336
6331
6332
6333
6334

6335
6338
6337
6349
6341
6348
6343
6344
6345
6346
6347
6358
6351

6352
6353
6354
6355
6356
6357
63647
[T

6452
5278
1451
7650
5455
1875
Tea8
6453
385@
5671

NN
2261080
a2
206a
AE24
1416

2000
3334
6450
5386
6A52
Ta1a
5322
5716
2334
5324
1a7s
TG40
6453
5320
BEEG

a0
GCHOR
1953
B316
7458
1944
Ta4al
3260
1313
30345
RELL
1345
3919
1352
TEA
3311
4316
HAGE
TUB1
3251
AR

>

SYNSKP
JMP . -1
TAD CNTEST
SNA CLA _
SCOUNT SREENARBLE COUNTING
TAD NORMAL
oMo
FUNLOD /5ELECTED SWEEP MODE
DCA ARGI
JMP I MRESET
4
PITT2777
DCOIWNTS 63
P2, 2
PREGEH, 2600
PRAs 24
WRITIT>TAD I 14
/
S5YNCs 6
DCA TEMP
WALTS, SYNSKP
JME TESTCIL

SYNSKP
SKP
JHEP . -2 AWALT TILL 5% USKC. PAST

JMP I SYNC
TESTCLs I 52 TEMP
JMP WAITS

TAN NGRMal, /N0 RESPONSE FROM MEM.BOX
CMA
FUNLOD ZTRY TO START CLOCK

JMP WAITS
TEMP tf
/
MSETUP, ¢
I0F /APROGRAM IS ENTERED WITH INT. ON
TAD ARG4
AND P777
SNA
TAD Plvad
cIa
DCA MCOUNT
TAD PRAGH
DCA BUFRDXK AALYAYS USE BUFFER 1
CLLA CMA
TAD BUFRDX
neca 14
TAD ARG3
crMa
oA beouyTt
JMES SYNC

CONSKP

IaC

DCA CNTEST /1 FOR NOT COUNTING

WMCTM oD ZTUAAT P T r 4 My T IAT M S 9177 %8 T 1% % 3 T fx o




PAGE
6ABE 6316  SYNCXs SYNC
/
/
6401  BOBH MEME,® /ERASHE MEMOLY
6402 ARGH JMS T SYNCX
6483 1213 TAD ERASR
6ARL  TH4G CHMA
640% 6453 FUNLOD
6AGE  A680 JMS 1 SYNCK
6437 16765 TAD NOBMAL
6410  THAY CMA
6411 6453 FUNLOD
6412 5601 JME T MEME
Vi

6413 7282 TRASR,7202
ADTIML=6451
RDTIMH=60461

/
G414 @B0ae MEMC, @  /LOAT COUNTING TIME
6415 3650 DCA ARGH
6416 36351 DCA ARGE
641y 1414 TAD ARG3H
64200 1952 TAD ARG3
6421 7Ta4d S5Z2A CLa
6422 5225 JMP CTEST
B423  B45H4 METOP
G424 5240 JMP EXITS
6425 6462 CTESTs CONSKP
6426 5234 JMP FREE ANOT COUNTING
6427 5244 JUP BDITC
6430 1B52 FREE, TAD ARGAH
6431 64582 SYNSKHP
6‘332 5231 t}MP 0-3.
6433 6457 TIMELO
6434 7330 CLa 571, RAR YBIT @ TO ENABLE COUNTING
6435 191@ TAD ARG3H
6436 6467 TIMEHI
6437 6455 SCOUNT
6440 73388 TRITS.CLA CLL
6441 3@50 HCa ARGH
6442 3951 DCA ARGR
6443 5614 JMP T MEMO
/
6444 6451 EDITC» RDTIML
6445 7HAR T
ha46 3@5H1 DCA ARGE
6447 6461 RDTIMH
6456 TH40 CMA
6451 1254 TAD PABGE
6452 3@50 DCA ARGE /REMAINING COUNTING TIME
6453 5614 JVP T MEMG
/

6A54 40BEG  PAGEA, 4G




TS e MULT

AL ONT ~

PALP

SOUT=- 5 s MULT
#IMN=GS:CONGs SeMULT
E3

R
#OPT-T

ARG A58
ARGIE D@61
ARG GAs1

ZCONA

KLIST

PAUSE/

/X MULTCR,B)

JMULTIPLIES BUFFER B BY SINGLE PRECISION RUN Re
JRUN R MUST NOT CONTAIN NEG. NUMBERS.

7

LOW=68RGLIY

HIGH=ARGS

COUNTR=ARGH

NFLAG=ARGT
*HB +68
A23@ 6400 PO SMUL
HFPNHB14+68
9734 3164 3164
REHAD
6473 BEnE FASMUL, @
B4A 1 1753 TAD ARG4
s 2 Teh0 ENA CLA
AR 3 13037 TAD P2AGH
cand 1307 TAD PREGH
BaR5 3061 pCa LOY
Gae 1261 TAD LOW
64807 1314 TAD P12089
6410 36060 Nnea HIGH
6411 1311 TAD PMS1IE
H4l 2 AN B7 DCA COUNTR
6413 3853 DCA ARGA
aa14 19582 TAD ARG3
6415 T166 CLL RTL
418 TUE4 RAL
6417  3A52 DCA ARG3
642G AB4d GETNEX, JMS I GETWRX
anR1l 3052 DA ARGA
6422 3A53 DCA ARG4
6423 1851 TAD ARGE
a424 3235 DA MULTL
6425 1a51 TAD ARG2
HABA 3244 noA MULTE2
6427 12443 STA
HATZG 3454 Nnea NFLAG
6431 14683 TAD T HIGH
6438 75148 5PA

6433 4278 JMS COMP COMPLEMENT HNEG. #5




4L
Y Fay |
B442
6L
HAAN
6aA45
446
6447
AASH
6451
6452
6453
6454
A455
6A56
6457
BA65
AR
BA62
6463
6464
5465
RAG6
6467
6A7 G

6471

64T 2
GAT 3
GAT 4
/AT E
GAT 6
aa77
6500
6h1
ang e

T 65H3

656 4
6595
6546
HHET
6514
6511

7561
3460
1461
TAaRS
AAHR
1463
T430
5304
34649
1466
T34
7433
5304
791
3461
14640
2A56
4376
7200
206G
A6t
20157
K296
5664
AEEE
71468
3460
33U 56
1461
TaAl
7456
2460
THRa
346]
1460
5674
7350
3460
5262
2040
1866
TG

MRA
BoA
TAD

I
i

(&4

HIGH
L OY

MAL MUY
MULT2,0

TAD
SZ4L
JMP
oA
TAD
RAL
sSzL
JMP

i5Z2 WFLAG -1

1

HIGH

OVRFLY

I
I

HiGH
HIGH

OURFLYW
CLATMQA
oA I LOW
TAD I HIGH

Jms CoMp
WINDUP, CLA

1572 HIGH

I52 LOW
COUNTR
GETNEX

1SZ
JMP
JHIP

COMP s @

CHMa
oA
DCA
TAD
Cla
S5NA
I5Z
NOop
BeAa
TAD
JMpP

i

FASMUL

CLL

I

HIiGH

NFLAG

I

I

I
I
I

£ OW

HIGH

LGt
HIGH
Coup

OURFLY . CLL. 8STA RAR
BCA I HIGH
JM wiabup
PRAGD 2600
PLOGH, 1000
PHM512:T06E0

FOR

POS.

i




. «BALP &iéf)

*OUT=-S 1 NUDG
*
*IN-S:CONG> S:NUIG » S:NUDE
*
*
*

*OPT~T

ARG 1 @u 58
ARG  BB61

/CONG
XLIST
PAUSE/ X NUDG(R1sN»4096%S,R2); R1=1ST DATA RECOEDs
/$=SHIFT BY S CHANNELS  =512¢5<+5]2
/ N=# CHANNELS, R2=0VERFLOW RECORD
S=ARG 5H
LFH=ARG 1 BH
LFL=ARG9H
INLO=ARG6
OUTL 0=ARGY7
INHI=ARGS
OUTHI=ARGY
OUTBLK=ARG 19
*KB1+75
6235 6400 SHOV
CRFNKBI+T S
@41 eoar 41 /NUDG
*6400
6400 0BOG SHOV,®
6481 1052 TAD ARG3
6402 7106 CLL RTL
6483 7004 RAL
6404 3343 DCA R18 /8xR1
6405 1055 TAD ARG6
6406 7106 CLL RTL
6407 TBG4 RAL

6418 30861 DCA OUTBLK

6411 1053 TAD ARG4

6412 7450 SNA

6413 5680 JMP I SHOV

6414 3352 DCA N

6416 . 1@l2 TAD ARGSH

6416 7510 5Pn

6417 1356 TAD P512 /NEG SHIFT=512-§

642¢ 3344 AND P777 /211999944 MAX SHIFT.

6421 3912 DCA S

6422 1854 TAD ARGS

6423 3746 DCA 1 FRACTX '

6424 3417 DCA LFH /CLEAR LAST FRACTION BUFFER

6425 3016 DCA LFL

6426 1912 TAD ARG SH /NOW CHECK FOR S=0
6427 7640 S54A CLA

‘6430 5234 JMP e+ 4

6431 10354 TAD ARGS

6432 7650 SNA CLA



6437
6440
6441
6442
6443
6444
6445
6446
6447
6450
6451
6452
6453
6454
6455
6456
6457
6460
6461
6462
6463
6464
6465
6466
6467
647 &
6471
6472
6473
64T 4
647 5
6476
euti
6500
6501
6562
6503
65a4
6505
6506
65@7
6510
6511
6512
6513
6514
6515
6516
6517
6528
6521
6522
6523
6524
6525
6526
6327
6530
6531
6532

T84l
3342
1358
3656
1351
3860
4323
1343
37 41
1352
7Taal
3342
1356
3855
2055
2857
1655
1353
7700
47 40

2856

2060
1056
1354
7768
41 31
4T 45
2342
5255
1812
1355
3342
4323
1855
1357
7750
5321
2055
2e57
2856
2060
1855
1353
7708
5321
1455
3456
1457
3468
5304
41 37
5600
B0
2056
2068

1656 .

1354
TT00

4737
3456

cia
pCA
 TAD
DCA
TAD
pCA
JMS
TAD
DCa
TAD
c1A
DCA
TAD
DCA

CTR
PP37TT
ouUTLO
PP4TTT
OUTHI
ZERO

R18

1 IINBLK
N

CTR

PR3TT7
INLO

SHOVER, ISZ INLO

1582
TAD
TAD
SMA
JMS
152
152
TAD
TAD
S
JM5
JMS 1
152
JMP
TAD
TAD
DCA
JMS
TAD
TAD
5PA
JMP

INHI
iNLO
M3609
CLA

I READ)
OUTLO
OUTHI
QUTLO
M5606
cLa

I WRITEL
SHIFTX
CTR
SHOVER
3

M512
CTR
ZERO
INLO
MM2008
SNA CLA
W INDUP

NOSHFT»15Z INLO

YA
152
152
TAD
TAD
sMA
JMP
TAD
pCA
TAD
bCA
JMP

INHT
OUTLO
QUTHI
INLO
M3BRG
cLA

W INDUP
1 INLO
1 OUTLO
I INMI
1 OUTHI
NOSHFT

WINDUPsJMS I WRITEL

JMP

1 SHOV

ZERO: 0

15Z
152
TAD
TAD
SMA
JMS
peAa

QUTLO
QUTHI
OUTLO
M508¢
CLA

I WRITE1
I OUTLO



6533
6534
6535
6536
6537
6540
6541
6542
6543
6544
6545
6546
6547
6550
6551
6552
6553
6554
6555
6556
6557

6600
6601
6622
6603
6604
6605
6606
6607
66104
6611
6612
6613
6614
6615
6616
6617
6620
6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636
6637
6O 47
6641
6642

6643

6644
6645

3460
2342
5324
5723
6600
6634
6673
a0no
POBO
@777
6342
6165
6667
3777
4177
Q020
5600
3000
7000
1600
6000

BaGo
1861
3852
3853
1263
264
1265
32686
1666
3854
4549
3852
2266
2264
5210
22487
52884
1670
3661
5227
1061
12871
3861
1265
3856
12712
3066
S600
aladaly
1873
aps2
3653
1263
3264
127 4
3266
4541
3852

DCA I OQUTHIL
15Z CTR
JdMP ZERQ+1!
JMP I ZERO
WRITEL,WRITE
READlsREAD
I INBLKs INBLK
CTR»B
Ri&>0
PITT»777
SHIFTX»SHFTIT
FRACTXs FRACTN
FLAG» FLGR2S
PRPIATTT+3777
PP&TTT > aTT7
NG
M300as 5006
MSOBA . 300G
M512,70806
P512, 1000
MM2a03, 6000
6600
WRITE. B
TAD QUTBLK
DCA ARG3
DCA ARGa
TAD M2300
DCA CORECT
TaD P4dGo
DCA CORE
OUTLPs TAD I CORE
DCA ARGS
JMS I KB1
DCaA ARGJ
ISZ CORE
I5Z CORECT
JMP QUTLP
182 FLGReSB
JMP .t 4
TAD I IRI1E
DCA QUTBLK
JMP o+ 4
TAD QUTBLK
TAD PB
BCA QUTBLK
TaD P4GOO
DCA OUTLO
TAD P5820
bCaA QUTHI
JMP I WRITE
READ, @}
TAD INBLK
DCA ARG3
DCA ARG 2
TAD M2@26
bCA CORECT
TAD P28OQ
DCA CORE
INLP,JMS I GEITWRX
DC&A ARGA3



¥

6646
6647
6650
6651
6652
6653
6654
6655
6656

6657

6660
6661
6662
6663
6664
6665
6666
6667
6670
667 1
667 2
667 3
667 4
667 5

6042
R4a3
6044
6045
€146
en a7
6050
6051
6652
6A53
654
6355
6856
@ st
660
6061
€G62
6063
6064
6H65
6066
6067
6a7 0
607 1
672
687 3
667 4
607 5

6076 -
-

6100
61@1
6102
6183
6104

1051
3666
2266
2264
5244
1273
1271
327 3
127 4
3855
1275
3657
5634
6000
20006
4000
B0aa
LRy
6543
BB1H

- 5000

poon
2060
30049

veeo
7280
3364
1817
3460
1016
3456
3362
1457
7 568
5271
7640
3361
7100
1455
T41
3362
T 430

2361

7000
78681
3360
1361
4363
3017
7501
3616
1360
7710
1455
1362
4363
7100
1616
3016

TAD ARGE
DCAa I CORE
18Z CORE
182 CORECT
JMP INLP
TAD INBLK
TAD P8
pDCa INBLK
TAD P2BBG
bCa INLO
TAD P366GO
pca INHI
JMP I READ
Mepod, 6600
CORECT: 0
P4QDG» 4800
CORE» @
FLGR2B,0
IR18,R18
PEa8
PSOBG. 5000
INBLK. @
P200H, 2030
P3000, 3080
6042

SHFTIT» 9 /SHIFT BY WHOLE OR PARTIAL CHANNELS .

CLA

DCA NEGFLG :

TAD LFH JOUT = LF (TEMPORARILY).
pca 1 OUTHI

TAD LFL

pDCA I OUTLO

DCA TIL

TAD I INHI

SMA

JMP POSTIV

cMa JCONVERT NEGITIVE INPUT TO POSITIVE.

pCA TiH /PUT ABSC(IN) INTO TI
CLL
TAD I INLO
CIA
DCA TiL
SZL
ISZ TIH
NOP
1AC
DCA NEGFLG
TAD TiH
POSTIVs JMS MULT 7 LF = ABSCINI*FRACTN
pCA LFH :
MRA
DCA LFL
TAD NEGF %&! A o5 a
TAD I INLO
Tap TiL /STILL ZERO IF INPUT WAS POSITIVE.
JMS MULT
CLL
TAD LFL
pCA LFL /TRUNCATE




6185 7430 SZL
6106 2017 182 LFH
6107 7000 NOP
6110 1360 TAD NEGFLG
6111 7650 SNA CLA
6112 5385 JMP OUTPUT
6113 1917 TAD LFH /CONVERT L¥F TO NEG [F REQUIRED-.
6114 7040 CHa
6115 3917 DCA LFH
6116 1016 TAD LFL
6117 7188 CLL
6128 7041 CIlA
6121 301é DCA LFL
6122 7438 SZL.
6123 2017 152 LFH
6124 70040 NOP

PAUSE/

/
6125 1817 OUTPUT»TAD LFH /T1 = IN - LF
6126 To4an cMA
6127 1457 TAD I INHI
6136 3361 nDca TIH
6131 7186 CLL
6132 1816 TAD LFL
6133 Ta@4l cla
6134 7430 SZL
6135 2361 182 TIH
6136 70828 NOP
6137 7100 CLL
6140 1465695 TAD I INLO
6141 3362 DCca TIL
6142 7430 SZL
6143 2361 152 TIH
6144 7000 NOP
6145 1361 TaD T1H / 0UT = OUT + Ti
6146 1460 TAD I OUTHI
6147 3460 DCA I OUTHI
6158 7166 CLL
6151 1362 TAD TIL
6152 1456 TAD 1 OUTLO
6153 3456 pCA I OUTLO
6154 T430 5ZL
6155 2460 IS5Z2 I OUTHI
6156 7008 NOP
6157 5642 JMp 1 SHFTIT

6166 @000 NESFLG.0O
6161 @AHVEY TIiH.O0
6162 @AG8 TiL.0

: /
6163 099a MULT.D
6164 7425 MaQL 1MUY
6165 0DEUN FRACTNs®
6166 5763 JMP 1 MULT



PALP ( '7@
. #0UT~53POLY p—

*
*IN*S:CON@:S:POLY:S:POLB:S:PDLS

/CONG
¥LIST
PAUSE/POLY(BL:W:O;B,L;U)

/GENERATES A poLYNIMIAL OF ORDER O ON CONTENTS

/OF CHANS L THRU U - BUFFER Be COEFFIGIENTS ARE

WORD Ve
/WORKS IN pBLe PRECe FLOATING PT»» CONVERTS BACK

/T0 INTEGER AT END. OVERFLOUS ARE SET TO 2123-1.

/ENTERED 1sING X STORs cf STARTS AT BLOCK BL»

saMe=7344
NMI=7411
sca=T441
TA3EXP=ARCGA
T3LO=ARGH
T3H1=ARGT
ToEXP=ARCHE
H1GH=ARGY
LOW=ARGD
T1HI=ARG]
71L0=ARGE
T1EXP=ARG3
*KBl1+67
gonT 6042 POLY
¥ FNKBL+6T
a733 1371 1371
* 6742
eaae 006D POLY 9
epa3 1854 TaD ARGD
epald 7559 SPA SNA
Ak SEAR Jvp 1 POLY
epae 1317 TAD M6
gaaT 1199 gma CLA
£ASMH  S642 Jgup 1 POLY /BAall, OUT UNLESS p<0<6
51 1954 TAD ARGS
ense TN T1AC
¢A53 7106 c1,L. RTL shx(F OF COEFFS)
er54 164l CIA
55 3326 pca CTR!
e@56 1325 TAD COEFF]
ens57 3327 pca CTRE2
aped 4541 GETNEX, JM5 1 GETWRX
6n61 3852 pCcA ARG3
ep6n 3053 pcA ARG4A
en63 1851 TAD ARGE
epel 3727 pca 1 CTRE
éres 2327 15z CTR2
w66 2326 157 CTR!
6B 6T 5269 JMP GETNEX
6378 1855 TAD ARGE
6By 7650 ana CLA

en7R 1320 TAD P20%2



&NnT13
6B T4
BT
676
eaTd
6lA0
6ol
6la@de
6133
6104
6105
6106
6127
6110
61l
6il@
6113
6l 4
6115
6116
6111
6120
plel
6122
6123
6l24
6185
6126
6127
6130
6131
6132
6133
6134
6135
6136
6137
6140
6141
6142
6143
6144
6145
6146
eLat
6150
6151
6152
6153
6154
6155
6156
6107

660D

1320
1356
3p 6l
1461
1321
3669
1357
7559
1322
7040
1056
3333
4716
5642
Yolot)
7441
1841
1323
5711
6409
77782
2000
1338
777
aaeT
777
6130
peOeod
ol.16]e
QAo
pRABo
Baa
paad
pARoe
prad
poao
An2e
PHBo
n]16)0
gpoe9
G1a1uRe
6114
aaaa
@309
BaB?
7141414
paae
Pa09
pHad
poas
poad
a0
i Yolul)

aaa0

(s
TAD ==l 3010
TaD ARGT
pca LOW
TAD LOV
TAD p1opaad
pca HIGH
TAD ARGE
SpPA SNA
Tap P51l /512 cHANS 15 pEFAULT
cMa
TAD ARGT
pca CHAN
Jus 1 REST!
Jmp I POLY
SETEKP:@
SCA
cia
TAD P23
Jmp 1 SETEXP
RESTI:REST
M6s-6
PQ@@@:Q@@Q
Pl@@@:l@ﬁ@
p511777
ped,et
pM1s=l
COEFFI:CI
CTR1%
CTR2:0
Ci.0
c2.8
3.9
CHAN @
5,8
C6sD
7.9
c8,9
co,@
CLa.0
c11+9
g12.0
c13,9
Clas@
C15.0
C16:9
C17.9
c18:8
C19.9
ceps.d
cola
220
c23.,0
ce4.,8
PAUSE*66®@
/DBLs PREC- FLOATING pPTe MULTe> T3=T1*T2
£00TPUT OF (DBl ?REC-)*(DBL- PREC? 1S (QUAD- PREC?
/1 GNORE LOWEST QRDER. KEER NEXT ORDER FOR CARRIESS THEN DRI
/0UTPUT 15 <T3HI:T3L0:TT3:IGNOBED> PLUS TAEXP »
/INPUT 15 <T1HI’T1LO>; <TBHI:T2LO> PLUS TlEXP;TQEXP-
FLTMLT)@



gl 3347 pea MuLil

66082 T344 SAM2

6683 3353 pCA NEGFLG /STARTS AT -2» 15 INCREMENTED FOR
6604 3354 peca TTH /EACH NEG. NUMBER.
6685 3355 pca TT2

6606 3855 pcAa T3LO

een7  3B56 pCA T3HI

6619 1347 TAD MUL1

cell 7510 SPA /TEST FOR T2<0B.
6612 4361 JM$ NEGTIV /MAKES # POSITIVE:. INCREMENTS NEGFLGe
6613 3360 pca T2RI

6614 7501 MAA

6615 3357 pca T2LO

6616 1051 TAD T1LO

6617 7421 MaL

6620 1050 TAD TI1HI

6621 7510 sPA /TEST FOR Ti<0@.
6622 4361 JMS NEGTIV

6623 3059 pca TILHI

6624 7501 ME A

6625 3851 pcAa TILO

6626 1851 TAD TLLO /TILO*T2LO
6627 3347 Dca MUL1

6636 1357 TAD T2LO

6631 4345 JMs MULT

6632 7200 cLA /T0SS 0UT LOWEST ORDER-s
6633 1347 TAD MUL1

6634 3356 pca TT3

6635 1051 TAD TILO /T1LO®T2HI
6636 3347 pca MULI1

6637 1369 TAD T2HI

ceud  A345 JMs MULT

e6al  T100 CLL

6642 1356 TAD TT3

6643 3356 pca TT3

eou4 1430 S5ZL

6645 2855 152 T3LO

6646 1347 TAD MUL1

6oa7 1190 CLL

6650 1855 TAD T3LO

6651 3055 pcA T3LO

6652 7430 5ZL

6653 2856 157 T3HI

6654 1050 TAD TiHI /T1HI*T2LO
6655 3347 nca MULi

6656 1357 TAD T2LO

6657 4345 JMS MULT

6660 T100 CLL

6661 1356 TAD TT3

6662 3356 pCA TT3

6663 TA30 SZL

6664 2055 15z T3LO

6665 5267 JMP -+2

p666 2856 15Z T3BI

6667 1180 cLL

6670 1347 TAD MUL1

6671 1855 TAD T3L0

6672 3955 nca T3LO

6673 71430 SZL

6674 2856 157 T3HI



6675
6676
6671
6730
6731
6762
6703
6704
6795
6706
67317
6710
6711
&718
6713
6714
6715
6716
6717
6728
6721
6722
6723
6724
6725
6726
6727
6730
6731
6732
6733
6734
6735
6736
6737
674D
6741
6742
6743
6744
6745
6746
6747
6759
6751
6152
6753
6754
6755
6756
6757
6760
6761
6762
6763
6764
6765
6766
6767
6778

1350
3347
1368
4345
7194
1@355
3855
TA30
2B56
1347
10956
3056
1356
7718
2355
5316
2056
7800
1055
7421

1356
2353
5325
4361

7411

7180
TASE0
7120
3856
7501

3855
T439
5343
7441

7341

1952
1657
7881

3053
5680
BoEa
T425
GBao
3347
7501

5745
oLalal]
53o1o1t)
6151030
Baao
BING
7eaa
n3oLalt]
3375
7501

7141

7421

1375
T840
T430

TAD
pca
TAD
JMS
CLL
TAD
DCA
SZL
152
TAD
TAD
nCAa
TAD
SPA
154
JMP
15%
NOP
TAD
Mal,
TAD
157
JMP
JM5
NMI
CLL
SNA
STL
DCA
MEQA
DCA
SZL
JMP
sCA
Cia
TAD
TAD
1AC
pCcA
JMP
MULT»0
MEI. Y
MULL,9
DCA
MaA
JMP

(73)

TIHI /TIHI&TRHI
MUL 1
T2Ht
MULT

T3LO
T3LO

T3HI

MUL1

T3HI

T3HI

TT3

CcLA /ROUND OFF T3LO ACCORDING TO TT3.
T3LO

o F2

T3HI

T3LO
T3HI
NEGFLG

«+2 /NEGFLG=~1 MEANS NEGe. ANSWER.
NEGTIV /MAKE T3 NEGATIVE.

T3HI
T3LO

) /1F T3=0, SET TI3EXP =0
/THIS SECTION CALCULATES THE NEV EXPONENT«

T1EXP
T2EXP

T3EXRP
I FLTMLT

MUY
MUL1

I MULT

NEGFLG-0

TT1.0
TT2,9
TT3,9
T2LOs0
T2HI A

NEGTIV.0

DCA
MQAA
CLL
MaL
TAD
cMA
5ZL

DMY L

cia

DMY1



a

6771 7891 1AaC
6772 2353 157 NEGFLG
6773 7200 NOP
6774 5761 Jvp 1 NEGTIV
6775 @099 pMY 1.2
pPAUSE* 62080
6200 99200 FLTADD,9 /SUM=SUM+T3 s DBL. PREC. FLOATING PT» ADD
6201 1311 TAD SUMEXP
eepe 1941 ClA
6203 1853 TAD T3EXP
cepa 1519 sPA
cens 5220 JMp Bl GSUM
6206 7450 SNA
6207 5217 JMP SAMEXP
6210 3277 pCcA DEXP1 /T3> 5UM
6211 1853 TAD T3EXP
6212 3311 DCA SUMEXP
6213 1384 TAD WT3
62t 3387 DCA WBIG
6215 1303 TAD WSUM
6216 5285 JMp DOIT ,
6217 7200 cAMEXP»CLA /SAME EXPONENTS
eeed 7041 BIGSUM»CIA /5UM>T3
22t 3277 DCA DEXP1
p2p2 1303 TAD WSUM
e223 3307 DCA WBIG
peoy 1304 TAD WI3
6225 3306 pOIT.DCA wsMALL
6206 1306 TAD WSMALL
¢227 3310 DCA WMOVE
6230 4263 JMs MOVER /SHIFT BY 1+(DIFFe IN EXPS)
6231 3706 pca 1 WSMALL
6232 3277 pCA DEXPI
6233 1307 TAD WBIG
6234 3310 pca WMOVE
6235 48265 JMS MOVER /SHIFT BY 1
6236 1109 CLL
6237 1786 TAD 1 WSMALL
e24p 7421 MaL
6041 7439 SZL
6242 7081 1AC
6243 1313 TAD SUMHI
er4s 1056 TAD T3HI
6245 Tall NMI
6246 3313 pCA SUMHI
647 1591 MaA
6253 3312 pCA SUMLO
6251 7441 sCA
6252 7841 CIlA
6253 1881 1a4C
eana 1311 TAD SUMEXP /CONTAINS LARGER EXP
6255 3311 pca SUMEXP
256 5686 Jvp 1 FLTADD
6257 1707 RUNGLEsTAD 1 wBlG JSHIFT > 23
goed 3312 pcA SUMLO
ce61 2307 157 WBIG
e262 1707 Tap 1 WBIG
ep63 3313 pca SUMHI
c26l 5600 Jvp 1 FLTADD

265 0000 MOVER>® /ALIGNS DECs PTe



6266
6267
6270
6271
6272
6273
6274
6875
6276
6277
6320
6301
6302
6383
6304
6395
6306
6387
6310
6311
6312
6313

64170
6401
6408
6483
64034
6405
6436
6487
6410
6411
6412
6413
6414
6415
6416
6417
c4and
6421
6422
64823
6424
6425
6426
6427
6433
6431
6432
6433
6434
6435
6436
6437
6449
pa4l
6442
6443
644k

1277
1305
7700
5257
1710
7421
2310
1710
7415
poRe
3719
7501
5665
6312
BA55
7751
BOBo
peBa
nlal]
pBDI
poad
5851510

7161515
3764
3763
3762
1461
Ta21
14668
7411
7456
5276
3460
4751
3325
75@1
3461
7132
3366
3367
7091
3376
1054
TRA)
3371
1354
3372
1460
3059
1461
3@51
1385
3052
1379
3957
1367
T421
1366
4752

TAD DEXPI1
TAD MM23
sMa CLA
JMP BUNGLE
TAD I WMOVE
MaL
1857 WMOVE
Tap 1 WMOVE
ASH
DEXP1 .8
DCA I WMOVE
MEA
JvP 1 MOVER
WSUMs SUMLO
WT3,T3LO
MM23, =27
WSMALL.Y
WBiG.9
WMOVE.®
SUMEXP D
SUMLO 8
SUMHBI.@
* 6400
REST D
CHLOOP,DCA 1 SUMHIL
pca 1 SUMLOL
pCA 1 SUMEXIL
TAD 1 LOW
MOL

/CLEAR SUM

TAD 1 HIGH /B5SUME NMI WILL HANDLE ZERO

NMI

SNA

JMP WINDUP
pca I HIGH
JM$ 1 SETEX1
DCA NEXP
MR A

/SETS AC=23-5C

pcA 1 LOW /CHAN. CONTENTS NOW FLOATING POINT

STL RTR

DCA PHI

pca PLO

1AC

DCA PEXP /P

TAD ARGS

Cla

pca CTR3

TAD COEFF2

pca COEFF
SUMUP,TAD I HIGH

nca TI1HI

Tap 1 LOW

DCA TILO

TAD NEXP

pca T1EXP

TAD PEXP

pCA TREXP

TAD PLO

MQL

TAD PHI

JMs I FLTMLI

[\
o



6445
HLAB
6447
6450
6451
6452
6453
6454
6455
G456
6457
6469
6461
6462
6463
6L 64
6465
6466
6467
6479
6471
6472
6473
6ATA
&475
6476
6477
6560
6531
6562
6503
653 4
6585
650 6
6597
6518
6511
6512
6513
6514
6515
6516
6517
6520
6521
6522
6523
6524
6525
6526
65217
6539
6531
6532
6533
6534
6535
6536
6537
6540

1356
3366
1355
3367
1853
337D
1772
2372
30528
1772
2372
3354
1972
23782
2372
3351
1379
3657
1367
7421
1366
4752
4753
2371
5231
1755
3¢53
1756
3056
1757
3055
4753
1762
7559
5336
1361
1540
5344
7789
5348
1762
Ta41
1364
3325
1763
7421
1764
7415
AOBd
3468
7561
3461
23 69
2@ 61
2765
5261
5603
7621
5326
1763

TAD
DCA
TAD
DCA
TAD
pCaA
TAD
157
nca
TAD
15Z
DCA
TAD
I5Z
15%
nca
TAD
DCA
TAD
MaL
TAD
JMS
JMS
182
JMP

WINDUP,TAD 1 CCI

bCcA
TAD
DCA
TAD
pCaA
JMS
TAD
5PA
JMP
TAD
sSuva
JMP
SMA
JMP
TAD
CciAa
TAD
DeA
TAD
MQL
TAD
ASR
NEXP,0

FINIS,DCA 1 HIGH

MQA
DCA
157
15%
157
JMP
JMP

T3HI
PHI
T3L0
PLO
T3EXP
PEXP

1 COEFF
CORF¥
TIEXP

1 COEFF
COEFF
TIHI

1 COEFF
COEFF
COEFF
TLLO
PEXP
T2EXP
PLO

PHI

1 FLTMLIL
1 FLTADIL
CTR3
SUMUP

T3EXP

1 cCc2
T3HI

1 CC3
T31.0

i FLTAD!
1 SUMEX!1
SNA
ZERO
M23

SZA
OVRFLV
CLA
NOSHYT

1 SUMEX!

Paa
NEXP
1 SUMLOIL

1 SUMHIL

~

/1GNORE LOWEST ORDER WORD IN CO

/ADD IN C4

/CONVERT TO INTEGER

1 LOW
HIGH
LOW

i CHAN1
CHLOQP
I REST

ZERO,CLAIMAL

JMP

FINIS

/ANSWER 15 <1

NOSHFT,TAD I SUMLOL

EFFICIENTS



6541
6542
6543
6544
65495
6546
6547
6550
6551
6552
6553
6554
6555
6556
6557
6564
6561
6562
6563
6564
6565
6566
6567
6570
6571

6572 -

7421
1764
5326
7348
7421
7581
7019
5326
6111
6680
6289
6134
6130
6131
6132
a6
7751
6311
6312
6313
6133
o600
5301530
PABG
B9a3
BoBG

MQL

TAD I SUMHII

JMP FINIS
OVRFLW,CLL CLA CMA

MQL

MR A

RAR

JMP FINIS
SETEX1»SETEXP
FLTML L » FLTMLT
FLTAD!» FLTADD
COEFF2,C0
CCl,Ct
ccasCa
CC3.C3
P22,26
M23,-27
SUMFX1 s BUMEXP
SUMLO1L » SUMLO
SUMHI1 »SUMHI
CHAN1 » CHAN
PHI P
PLO.O
PEXP .3
CTR3:9
COEFF.8

(77

o~



FOLE \\" L c%
*OUT=58F 04N ~JYST€NY’
* »

N
#EN'S:JCON:S:PDSNsS:SPCE:SSSPUB Cé& L
5 37 Od T4
*
ko
FOPT-T

ARG ] @ 5

s CONG

XLIST

POUSES

/P OSNCNS U 6) _
STELESCOPK POSITION READOUT.
/ N <@ = Heboa # = Befss >4 = LEC
/ UsUNIT+CAGLE CODL (FROM TREHY' S BLUBPRINT ML =331 ~2L3.
/ C=CARBRLYE CODRh.

s UsC MUST BE IN DECItMAL . PREAULTS ARE CABLE 1 Uil 1
/

MErspE =28

BYFRYE=6303

FXIT=6277

SANTST=ARGT

MUK= 6354

OKSKIP=1

UM SaP=2

DAREAD= 3

FREAD=4

FLOOD=S

LAMOFR=6

DL OAD=T

GRAB=4

TPl =AKGH

DOMMND=ARGS

CTr=ARGLH

COMMIN=15

TFMP2=13

LaTh=14

ARG BH=12

MASK=16

TRSTHR=11

TEMP=16

ERBLAT 2

BRR2 6608 POSN
RFNRDTHT 2
Gl 36 1 446 | 446 /P OEN
/
_ ¥H6HE
aeng  Gead POSN, D
GaN1 3650 nea ARGl
A6R2 3851 A ARGE
L6603 4712 Js 1 GRAREK JARAE MU
G6M4a 1853 THD ARG 4
aA0H T ALY GNA
66H 6 13¢:4 TAL PARDG JUFFAUL T=CARLE 12 UNIT 1e
66m7 3853 nCca ARGH
6611 16054 Tap ARG S
6611 746 SNA

6612 1365 TAD Papod /DEFEULT=CABLE 1



6613
HeEL 4
6610
6ER16
6a 1T
&62H
6he ]
6aRR
6E6P 3
GH2 A
HE2 5
6626
6607
3G
AG31
HERE
H6H33
RO34
6635
6HA36
6637
&hH At
Aeal
ZLav iy
6647
aH4d
HBE45
HHL6
anat
6656
a651
6652
6653
6654
6655
6656
6657
EAHOR
H6E6H 1
6662
H663
HH64
666D
660
(6o 67
66T 0
667 1
H6T 2
667 3
6eT 4
ahT b
aeT 6
67T
61 06
&7
6l ae
613

671G
67145

3554
1306
a3sl
1307
4337
1335
37 54
1658
T 547
5032
T GHE
5252
13148
An56
5237
7200
1336
¥ eyt
1311
3B 56
1321
3161
A i3
4714
266
541
Q4715
PB5H6
7658
5327
SPT S
1317
3361
4T16
2P6d
"EHh4
4113
4T 14
4113
1326
3p61
1336
37 54
AT16
2E61
266
a1 14
4713
a1 a
A7 14
1654
7166
amhda
1306
N3 37
6356
LAEAN

4250
Vtranyt

nea ARG D
THD PANRA
JvMs PULSE /SRT LBEVEL 3 TO 1.
el PRGRE
Jis PULSE NG CLEAR PULGE (PULSE =]
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‘PALP o
*0UT-S1SCRN (26)
#IN=5:CONGs STSCRN
.

#OPT=T
ADDHI 6362

/ZCONG
XLIST
PAUSE/X SCRN(R.W.B)
/SCRUNCHES SCANNER DATA IN DISK RECORDS RoR+leese INTO A
/512 WORD TABLE OF BIN SIZES IN BUFFER Be. DISK RECORDS
/MUST BE IN DOUBLE PRECISION PAIRED FORMAT: HIGH(®),
/LOWCG):HIGH(}):LOW(I):o.-:HIGH(Sl1):LOWC511)- W SPECIFIES
/THE POSITION IN THE UNSCRUNCHED DATA OF THE LEFT EDGE OF
- /BIN @, TIMES 19@: FOR INSTANCE THE MIDDLE OF CHANNEL !
/HAS W=15(+ THE BIN SIZE TABLE CONTAINS THE NUMBER OF UN=-
/SCRUNCHED CHANNELS, TIMES 188, IN EACH SCRUNCHED CHANNEL
/CSINGLE PRECISION ONLY, AND >0 OR =@). :
/ ‘ .
INLO=ARG2
BIN=ARGA
CFRAC=ARGT
CTR=ARGH
OUTLO=ARGY
OUTHI=ARG13
INHI=ARGGH

REM=ARG7H
S =ARGEH
/
¥FNKB1+67
@733 3036 3936
\ *KB1+67
0227 6200 SCRN .-
*6200
6207 G033 SCRN»@
6261 7308 CLA CLL /SET UP DISK POINTERS AND .WORD COUNTER
6202 1653 TAD ARG4 '
6203 7421 MOL
6204 1411 TAD ARG4H
6205 7447 DV 1
6206 Ol44 Plad,idas
6207 3856 - DCA CFRAC
6210 7487 DV I
6211 1900 Pl1AG. 1000
6212 3057 DCA CTR
6213 1457 TAD CTR
6214  THB4 RAL - .
6215 3053 , DCA ARG4
6216 7501 MQA
6217 1052 -~ TAD ARG3
6220 7164 CLL RAL
6221 7166 CLL RTL
6222 3352 DCA ARG3
6223 1054 ~ TAD ARG5S /SET UP BUFFER ADDRESSES
6224 7650 SNA CLA

6225 1370 TAD P2A30



6226
L6227
6230
6231
623

6233

234
6235
6R36
6237
62A9
6241
f242
6243
6244
6245
6246
624a7
6250
6251
&2 52
6253
G254
6255
6256
6257
6260
6261
6262

6263

6264
6265
6266
6267
6270
6271
6272
627 3
62T 4
6275

6276

6277
6300
6301

6302,

6363
6394
6305
6396
6307
6310
6311
6317
6313
6314
6315
6316
6317
6320
6321

1370
3060
1060
1211
3p61l
4324
1460
3955
34680
3461
1056
T4l
1206
3346
1355
1056
Ta21
7407
glLrad
3@ 56
7581
TH40
agls
o215
5261
1855
3346
1213
7510
TH4G
4343
314
4362
7421
4362
1014
7 43T
@taa
4352
1351
7421
4771
4343
4352
1@15

77184

5314
2060
2061

1060

B367
T640
5234
5606
4324
1206

3346

2015
5261
1056

TAD
NCA
TAD
TAD
DCA
JMS

(77D
PaA@H@
ouUTLO
OUTLO
P1OGG
OUTHI
GETNEX - JORT FIRST UNSCRUNCHED CHANNEL

LOOP,TAD I OQUTLO /LOOP FOR EACH BIN

bCA
DCA
DCA
TAD
cia
TAD
DNCA
TAD
TAD
MaL
vl
144
DCA
MQaA
CMA
DCA
I1S8Z
JMP
TAD
DCA

BiN /GET BIN SIZE
I OUTLO

I OUTHI

CFRAC

Pl44 | :
FRAC JFRACTION OF FIRST UNSCRUNCHED CHe
BIN .
CFRAC

CFRAC /FRACTION OF LAST UNSCRUNCHED CHe

sy /COUNTER WITHIN BIN LOOP
s :

ADDIN

BIN

FRAC

ADDINs TAD INHI  /ADD INTO BIN

sPa
cMa
JMS
DCA
JMS
MeL
JMS
TAD
DVl
144
JMS
TAD
MOL
CJMS
JMS
JMS
TAD
SPA
JMP
157
152
TAD
AND
574
JMP
JMP

MULT - |
REM : ,
ADDHI o

ADDHI
REM

ADDLO /JREMAINDER OF HIGH ORDER WORD
INLO

I NEGLOX

MULT. L

ADDL O /LO¥ ORDER ¥ORD
sw

cLA

CONT

OUTLO /G0 TO NEXT BIN
OUTHI

OUTL D

p777

cLA

LOOP

I SCRN JQUIT IF OUTLO A MULTIPLE OF 512

CONT» JM5 GETNEX /CONTINUE BIN LOOP

TAD
DCA
152
JMP
TAD

Plad

FRAC ' ' \
sy : .
ADDIN

CFRAC



G328 3346
6323 5261
6304 A0GE
63205 4541
&a3e6 1651
6387 3313
. 6333 2053
6331 4541
6332 2053
6333 2657
6334 1857
6335 @367
6336 - 1640
6337 S5TR4
&634@ 3453
6341 2052
6342  B7R24
6343 (ARG
6ana 7421
634% 7405
6346 DABG
6347 TAAT
6353 MAl4ad
6351 5743
4352 (600
6353 4771
6354. 1460
6355 3460
6356 T430
6357 2461
6360 7109
6361 5752
6362 G660
6363 4772
6364 1461
6365 3401
6366 5762
6367  BTT7
6370 2008
6371 6158
6372 6165
6150 0000
6151 7300
6152 1013
6153 7716
6154 T1i128
6155 7591
6156 T430
6157 7861
6166 5750
6165 G003
6166 T300.
6167 10013
6170 77108
6171 7129
6172 7501
6173 7438
6174 7069

6175 5765

DCA FRAC
JMP ADDIN
GETNEX. O ‘
. JMSs I GETWRX /GET UNSCRUNCHED WORD FROM DISK
TAD ARGZ2 .
pCA INHI
187 ARG4
J¥s I GETWRK
187 ARG4
- 18Z CTR
TAD CTR
AND P77
sza CLA
JMP I GETNEX
DCA ARG4 /1F DISK WORD COUNTER A MULTIPLE
157 ARG3 /OF 512,G0 TO NEXT RECORD
JMp I GETNEX
MULT»@  /WORD TIMES FRAC OVER 16406
' MQL
MUY
FRAC,B
DUt
144
Jvp I MULT
ADDLO»0B /ADD INTO LOW ORDER BIN WORD
JMS I NEGLOX
Tanp I OUTLO
pca I OUTLO
VAT :
152z 1 OUTHI /CARRY 1
CLL
JMP 1 ADDLO
ADDHI»@ /ADD INTO HIGH ORDER BIN WORD
JMS I NEGHIX ‘
TaD I OUTHI
neA I OUTHI
JMP I ADDHI
PT7727T777
PROGE. 2000
NEGLOX.NEGLO
NEGHIX,NEGHI
*61 50 ' )
NEGLQ,® /CHECK SIGN FOR LOW ORDER WORD
" CLL CLA ' . ‘ )
TAD INHI
sPA CLA
STL
MeA
YA
CcML ClA )
JME I NEGLO
*6165

. NEGHI»®@ /CHECK SIGN FOR HIGH ORDER WORD

CLL CLA

TAD INHI

SPA CLA

STL

MEA

YA R
cMa CML

JMP I NEGHI '
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SYALe

£OUT=S:PAIR o ‘ g k}ﬁwﬁfhe\ 2
k ‘
*IN~5:1CONA, S:PALR » \
o ' (%ﬂFV%wJ%GfaWé
L : \
*OPT=T ' LG )
ADR 6119 , -~ ] - N
AH Gl a0 50 o \ .\zﬁ,{lei g (Q Mot G \{‘. \“2\5}3@“{' ((") _‘_f;: Lo g\x
JGONG {\, AEETARY Ay
XLIST
PAUSE/
/X PAIR(N, DB ' | .
STAKES N LOW ORDER WORDS AND N HIGH NHDER WORDS FROM
/BUFFER B, STARTING WITH CHANNEL ©s AND PAIRS THEM
/1IN THE ORDER HIGH(@):LDW(@),HIGH(I);LOW(I) sas
JRESULT IS TnN THE OTHER BUFFER> WI TH BUFFER B
JUNAFFRECTED DEFAULT: TIF N <@, =@, OR »512» SETS
/N = 512
/
QUT=14
INLO=11
INHI=12
/
: R ENKDBL+ 66
3132 3532 3532
*KBL+66
gooe 6042 PAIR
6042
ehae  Nnne PAIR»®
643 1200 CLA |
644 1952 TAD ARG3 ,
6045 1547 ‘ s SZA
646 5E51 JMP e+ 3
A7 1200 cLA
67450 1345 TAD P1846
ams51l 1306 TAD M10649
6M52 7540 . sMA SZA
6NS3 7200 cLa
6354 1345 TaD PLOAH
6055  TBAal cia
6A56: 3383 DCa CTR ' @
en57 1312 1TAD ADR - '
6% 60 3304 DCa DBUNK
6Eel 1953 TAD AREGA4
a2 1640 s7A CLA
6763 2304 187 BUF
6F 64 1764 Tap 1 BUF
6065 3910 nca out
666 2304 182 BUF
6067 1994 TaD 1 BUF
GATH 3411 DCa INLO
6AT1 1811 TAD INLG
6272 1365 4D P1OAG
60973 3n12 DCA INHI
671 2 1412 LOOP.TAD 1 INHI
&aTs 3419 . nDoca I 0OUT

6n76 1411 TaD 1 INLO




[N

G109
6191
61028
G143
6104
6105
6lo6
G1a7
6110
6111
6112

3416
2343
5274
56448
ARG
ARG
IRGaoLs!
TAGGH
17T
37717
1777
6147

DCa I 0UT
1542 CIR
T JMp Loow
JMp 1 PAIR
CTR»®
RUF, O

CP1OOG, 1000

MinGa, -1000

P177751777
3777
1777

ADRSPL7T77

Qe



PALP

*OUT"S=SEEK

*
*#IN=-5%
£
*
#OPT-T

ARGI
ARG10O

pe21
P733

6200
6281
6202
293
6284
6285
6206
6287
62109
6211
6212
6213
6214
6215
6216
6217
6221
6221
6222
6223
6224
6225
6226
6227
6230
6231
6232
6233
6234
6235
6236

CON@:S:SEEK

pn5n
pB61

6200

3063

ppao
1344
7B 4l
3359
1344
3352
3752
2352
2359
5206
1656
7450
1347
7049
1855
3359
1855
1345
3352
1352
1343
3351
1344
3353
7190
1052
7041
3052
1619
TB%D
7439

oz Qwa B
S @«{15< . 113

s/CONA
¥LIST
PAUSE/ S D=FSEEK(THRESHOLDJREPLACE?:DEFAULT;L:U)
/
; COARSE pEAK FINDER AND WILD POINT DESTROYER- LOoOKS IN
/BUFF. O TOR VALUES = THRESHOLD (DBL . PRECs) « RETURNS CHANNE
/ NUMBER oF CENTER OF praK TO RUFF. 1 ¢DOES THI S FOR al.L
/P EAKS) 1F ‘REPLACE’ 15 NON=-ZEROS THE pEAK 15 REPLACED
/BY pEFAULTT (D3L. PREC 3« RUNS FROM CHANNEL L TO .
/# OF PREAKS FOUND I35 RETURNED AS D CHAN. Do BUFFs 1«
/
ARGAH=10
ARGSH=12
*KB1+67

SEEK
*FNKB1+6T

3063 \ \ o
EaaRell g Saw O MRANRE R PR g e p T B C@@@i"
SEEK, D

TAD pPRanng /CLEAR BUFF. 1

CLA

DCA CHANCT

TAD peaad

pca LOW
CLEARsDGA 1 LOW

157 LOW

152 CHANCT

JMP CLEAR

TAD ARGT JSET # OF CHANS .

SNA /9 DEFAULT=512 CHANS»

TaD P511

CMA

TAD ARG6

pcA CHANCT

TAD ARGé /SET 15T OHAN.

Tab P4A00

pcAa LOW

TAD LOW

TAD P800

pea HIGH

TAD pPoaao /START IN cHAN 1 OF BUFF 1

DncA OUTCHN

cLk /CLA THRESHOLD

TAD ARG3

C1A

DCA ARG3

TAD ARG3H

CMA

SZL



(o3

237 1001 1AC
6240 3010 ncA ARG3H
6241 3354 pcA CHECK /CLEAR CHECK

6242 1351 LOOPs TAD HigH /TEST FOR CHAN>S1
6243 1344 Tap Meda0d

6244 17109 gMA CLA

6245 5321 JMP WINDUP

646 7100 CLL

6247 1752 TAD 1 LOW

6250 1852 TAD ARG3

6251 7269 CLA

6252 1751 tap I HIGH

6253 1918 TAD ARG3H

6254 1430 SZk

6255 1001 1AC

6256 1719 spA CLA

6257 5381 JMP LITTLE Fasy NUMBER<THRESHOLD
6260 1853 TAD ARG4

6261 1650 sNA CLA

po62 5267 JMp TSTCHK

6263 1854 TAD ARGS /SET CHANNEL T0 DEFAULT
6264 3752 pca 1 LOW

6265 1012 TAD ARGSH

6266 3751 pca 1 HIGH

6267 1354 DSTCHK» TAD CHECK

6010 1640 5zA CLA

6271 5315 JMP INCRMT

6212 1081 IAC

£273 3354 DCA CHECK

x274 2353 152 OUTCHWN

6275 1352 TAD LOW

6276 1345 TAD Ma909

6277 3753 pea I OUTCHN /18T CHAN. # oF PEAK TO BUFF 1
630® 5315 JMP INCRMT

6301 1354 LITTLEs TAD CHECK

s3p2 7650 gNA CLA

6303 5314 JMP CHKSET

6304 1753 TAD 1 QUTCHN

6305 1041 CIA

6306 1352 TAD LOW

6307 1345 TAD M4aB0d

6310 7160 chlL

6311 7010 RAR /HALF WIDDH OF PEAK

6312 1753 TAD I OUTCHN

6313 3713 pca 1 QUTCHN /MIDPOLINT OF PEAK

6314 3354 CHKSETsDCA CHECK /CLEARS CHECK
6315 2352 INGRMT» L SZ LOW

6316 2351 15z HIGH

6317 2359 157 CHANCT

4320 5242 JMp LOOP

6321 1354 WINDUPsTAD CHECK

6322 1650 sNA CLA

6323 5334 JMP FINALE

6324 1753 TAD 1 OUTCHN /THIS SECTION LF FINAL PEAK
5325 794l CLA JRUNS OFF END OF BUFFER.
6326 1352 TAD LOW

6327 1345 TAD M4BBB

6330 7180 cLbL

6331 1010 RAR

6332 1753 TAD 1 OUTCHN



6333
&334
6335
6336
6337
6349
6341
6342
6343
6344
6345
6346
6347
6350
6351
6352
6353
6354

3753
1353
1346
3744
1744
3p51
3859
5600
1000
2099
4003
6000
@717
pOBH
BHa0
pABe
pa0
padd

pcAa 1

TAD M2e00
pca 1 pPRBVG
TAD I y=21,1410)
pcA ARG
nCcA ARGY
JMpP 1 SEEK
Pl@@@:l@@ﬁ
P2@@@)2@@®
MAW@D:&@@@
MB@@@:“E@@@
pPs11.777
CHANCT»O
HIGH,?
LOWs®
OUTCHN:@
CHECK:9
Pﬂ@@@=M4@ﬂ@
M6@@@=P2@ﬂ@

QUTCHN
FINALE:TAD OUTCHN

/PA

g5 BACK # OF PE

AKS FOUNDSs



: \65
pol.y S
KOUT- D3 SHOV
B

r1n~53 CON As o5 5H0V

k

S

% OPT-1

ARG 7050

/CONG

ALL BT

pAUSEZ A s (RLs N Go 1203 Ri=107 pATA RECORD»
/G=BHTIFT BY S CHANN KL S "512<.‘3<+512

s wn=# GH ANNEL S RQ:U-\}EBFLO ( RECORD

INLC):‘-P&RGE;

OuTLO= ARGT
INHI= ARGH

OQUTHI=ARGY
OUTBLKﬂARGl@
wRB1+eT A
popl 048D SHOV
L PN T 1+ B 15
p733 3516 3516
2 6AQP
cLnn oo S5HOV, @
ea@pl 1852 TAD ARGI
came 1100 gLl BTL
6and 1004 RAL
capls 3350 pca Bl saERL
Gans 185D TAD ARGO
cap6 1106 cLL RTL
cap7  TOBA BAL
sui®B 3061 peA OUTBLK
cal1l 1?53 ToD ARGA
cu1e 1459 SN A
6a13 Howd gup 1 SHOV
6414 3355 oA N
6u1% 1854 i AL ARGS
eal6 1450 SN A
a1 5608 Jup 1 SHOV JRETULRN IF $=0
sun@ 1510 5PA
canl 1361 TaD Poie
page 3351 neha S
can3 1391 AL 5
cans 1550 Gph HNA
625 H680 gup 1 SHOV
en06 TAAL cLn
pag7 1361 “Tpab PHL2
sa3n 10 sph SMA CLA
6431 HEAD gup 1 SHOV /EETURN TE ans(sy=51l
6a3e 1840 SR
sa33 37152 poa 1 FLAG
sAana 1391 a0 S
cn3n 104l C1a
pa36 3347 pea CIR
6437 1353 TaD PRI
caap 3056 nops OUTLO
canl 1354 Tap pRatTti

6U47 3060 pea OUTHI



6443
G444
6445
6AA5
6447
GASD
6451
6452
6453
6454
6455
G450
6457
GAa60
6461

GLU52

6463
6464
64650
6406
6467
6476
6471
6472
6ATS
HATH
6475
HATO
67T
65hne
6501
6502
6543
GH@4
6505
6506
6507
6518
6511
6512
6513
ho5l4d
6515
6H16
6517
6520
Hhal
6588
6583
6524
6525
6HE0
6527
6530
65531
6532
65533
6534
6535
6536

4326
1350
3746
1355
Toal
3347
1353
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TATY M2
DCA AMOVE
JmMs DIAGON
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Jp I ARMAKE

/

NIAGON» &

TAD M4
pea COUNTA
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W DT T JMP

/

LINER: @
DCA TEMPSA
TAD TEMPSH

MLINEs @
BFC

RFC

REC

TAD PP3
ARLTEN
187 COUNTY
JMP i, INE
CLA

ENDIT
PG

ARGL

(D

/SET BRITEN

/READ JOYSTICK

/% TO ARGL,Y TO ARGR2

/¥ IN AC.Y IN MQ

I JOYSTK

/DYl OR DXL
/ DELAY

/TAST PAPER TAPE 10T~ UNUSEDR!



6663 1461 TAD STEN
f664 7450 SNA
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#OUT=5: TNCD G, Ly 4

#IN-S$CONDs S3TNOE
&
HFOPT=T

ARGl AR5

/0 0N

KLIST

PAUSES X TINCCL) JULY 19770 VERSION

/ MULTIRLIES BUFF. ¢ CONTENTS BY REXPXD
7 OR=KE 7=0R5%A TR MASS: K=AR06%<EXTINCTION COFTTe>
/ KOLAMBRDAY 185 TAKEN FROM BUFF. 1

/ WORKS FOR RX<186: T0O 1% ACCURACY.

/ OUERTL OIS ARE SET TGO Ge.

SA /=T 3687

CHANHI=ARG 1Y

CHANL 0=ARG9

TIHI=ARGE
TI1L O=ARGT
AHI=ARGO6
AL O=ARGS
CTRA=ARG A
ZHI=ARG ]
ZLO=ARGE
*UBL+6T
Goar 6200 XTINC
FFNKB1+67
G733 @563 563
*6HRE
62aE Auae KTINC.4
6201 13582 TAD ARGS JTURN 7 INTO DBLe PHEC., DEC. PTe BETWELN WORDSE
&g 7421 MEL
A2653 7413 SHL
6234 BHB3 3
Ae65 3058 Dca ZFHI
e2re 7501 MOA
6267 3661 nCA ZLO0
AR1M 1351 TAD P2REG /NOY LOAD UP THE CHANNEL COUNTERGS.
e2ll 3344 nca KLO
6R12 1351 TAD P2AGH
6213 1359 TAD P1HEG
6214 3343 DcA KHI
6215 1343 TAD HHI
Az1e 1354 TAD P1AGA
6217 3860 DeA CHANLO
GRRB 16l TAD CHANLO
6282 1358 TAT PLE3D
6228 34861 pCa CHANHI
6283 1347 TAD MSEE
6R24 334l Dea CTRY
6005 1744 LoOP, TAD I KLO ALONE FOR 512 CHANGS.
6226 3856 nea TILO JRERESTs FIND XsB¥Z
6227 1743 TAp I HHI
6230 3657 DCA TI1HI
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6232 7421 ML
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65257
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L7 e
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6RT 6
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6303
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6314
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6316
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37054
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3056
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Tiram
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7430
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3274
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1346
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ABRAMOWITZ & S5TEGUN.

MORE LATER
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