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Abstract

A program for the off-line analysis of multiparameter spectra
data stored into a DEC tape is described. The analysis is done
by the PDP-8 computer. A two-dimensional correlation between any
pair of pulse heights for desired events can be obtained. In
addition, they are further discriminated by a requirement on the
other pulse helghts. Two different pulse-height scales are available.
The program is written by Program Assembly Language, and its

complete listing is presented.



1 Introduction

The purpose of this program is to analyze multiparameter pulse-
height spectra data which were stored into DEC microtapes on line
with DEC PDP-8 computer. The program is written by the Program
Assemhly Language (PAL)l); The program described herein was prepared
for a particular experimentz), and was not written in modqlar form.
However, its alteration enables a simple off-line analysis in the
other experiment.

The raw data for each event were recorded into 8 words by the
on-line data taking program KRUN32). The content of each word is
listed in Table 1. In addition to run parameters, four kinds of
pulse~-height information are available for each event along with
a fast logic code, which consists of the information on various coin-
cidence logics among many counters.

The program KPHA2 is intended to obtain a two-dimensional cor-
relation between any pair of pulse heights for a particular kind of
events, which can be picked out of the raw data looking at their fast
logic codes. 1In addition, the events are further discriminated by
a requirement on the other pulse heights. The correlation can be
summarized as a matrix with a pulse-height scale reduced by a factor
of two or the one in a given range with a normal scale. In any case,
the result is printed as a 50-channel x 40-channel matrix.

The program communicates with an aperator through a keyboard.
The computer receives commands to be executed and parameters to specify

a given data. It waits for a command when encountered with an event

having unexpected identification parameters.
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TABLE 1

Computer words Contents

1-st word target "full" or "empty".

name of up A°-telescope.

Tun sequence number. (12 bits)
2-nd word event sequence number. (12 bits)
3-rd word magnet current. | (12 bits)
4-th word fast coincidence signals. (10 bits)
5-th word pulse height, TOF (7 bits)
6-th word pulse height, dE/dx 1 (7 bits)
7-th word pulse height, dE/dx 2 (7 bits)
8-th word pulse height, dE/dx 3 (7 bits)

Every 3 blocks of data (6008 words) are read out of the DEC tape
into a computer memory (locations 7000 to 7577 in octal). The pulse-
height correlation is stored into locations 1600 to 6577, while the
program occupies 0001 to 1577 and 7600 to 7661 . It should be

noted that the program aestroys a part of the BIN LOADER.



§2 Program Description

Commands
The program has four legal commands which are informed to the
computer by the keyboard. All commands are terminated by typing
a carriage return (). 'All illegal commands including a rubout
cause the program to ignore anything preciously typed, and the program
waits for a correct command. The legal commands are:
S Start the data processing.
Contents of count registers and matrix locations are reset
for a new data storage. The computer requires a designation
of the pulse-height combination and the event code.
ADQ 'Add the data.
Only the parameters specifying the run are required to undergo
a change. All the data previously stored into the count
registers and matrix locations are added to the new ones.
EQ End the data processing.
The run parameters and the number of events, which have been

processed, are printed out. The program returns to a waiting
loop to accept a command.

T Print out the results.
The two-dimensional pulse-height correlation is printed out,
along with the parameters of the processed runs and the number
of events.
Since the program interrupt is disenabled except during the data transfer
from the DEC tape, the computer accepts the command only in the waiting
loop.

The bell rings at the entrance to the waiting loop.
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Program Sequence

The program sequence is illustrated by the flow diagram shown
in Fig. 1. In the followings, characters enclosed by " " mean

a requirement from the computer, and xxxx 1is an octal number

to be typed on the keyboard.
1) Designate i-he pulse-height scale by a content of the l-st bit

of a switch register (SR), on starting the program.

SRO = 0 ; the pulse height 1s reduced by a factor of tow.

SRO

1 ; not reduced, but biased at given pulse heights.
In the latter case, the lower limits are typed inj
"CUT =" xxxx , Xxxx )
a lower limit 1 and a lower 1limit 2.
2) Specify a pair of pulse heights.
“cH =" 0y 3 ADC1 and ADC2.
(TOF and dE/dx~1 in the present case.)
22 s ADC3 and ADC4.
(dE/dx-3 and dE/dx-4 in the present casg.)
In the latter case, a requirement on the TOF can be made;
"TOF =" XXXX, XXXX 2
a lower and an upper limits.
Otherwise, the above sequence is bypassed.
3) Specify a particular kind of events by typing the corresponding
logic codes.
' CODE =" xxxx, XXXX Q
a mask code and an event code.
Four kinds of them can be specified by repeating this operstion.
They muat be tarminated by 0Q upon requesting the next step.
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4) Specify run parameters of the data to be processed.
1) "RUN NO =" xxxx D
a sequence number of the run.
1i) "BLOCK =" xx... , XXXX D
block numbers of the top and the end of the run,
specifying a data region of the DEC tape.
iii) "EVENT =" xxxx )
the number of the first event of the rum.
iv) "MAG =" XXXX , XXXX))
a lower and an upper limits of the magnet current.
5) Read three blocks of raw data from the DEC tape.
6) Pick up one event and check run parameters associlated with it.
If an anomalous parameter is found, the 8 words of the event are
printed out, waiting for a judgement of the operator.
The event 1is discarded when the magnet current is out of the
specified range.
7)  Check the fast logic code.
When the event does net satisfy the required coincidence logic,

it 1s discarded.

8) Check the pulse height of the TOF in the case of the dE/dx~dE/dx

combination.

9) When che event does not satisfy the requirement set At the step 2),
it is discarded.
9) Generate an address (x, y) with the pulse heights x and v
(x, y) = (y + 100) + (x) + SA
where SA 1is a starting address of the matrix.
10)

Check the address whether it is in the matrix~régiun or not.
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11) Add one to the content of the address (x, y) and check the

overflow.

12) Repeat the above procedure starting at 6).
New data are read out of the tape after the processing of the old
data transferred to the compuier memory is completed.

13) Print out the run parameters and wait for a command when all the

events of the specified run is processed.
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Appendix

Program Listing
For
0ff-Line Processing Program

KPHA2



/OFF-LINE PROGRAM FUR MULTIPARAMETER ANALYSIS
/KPHA

*)
/CONSTANTS ,POINTERS ,AND SUBROUTINES
I
JvP I 2
, INTR
DIS 4RACK
DTZRR (ERHOR
vcoM, e
F3LK 4@
LBLK .8
IRL,a
IR2 ,i
IR3,
czlz,zlz2
c215,215
c242,240
263,260
w,0 /TYPE ONE CHARACTER
TLS
TSF
JOP -1
TCF
cLa
JMP I W
CRLF,8 /CARRIAGE-KETURN AND LINE-FEED
TAD C215
JNS W
TAD C212
JMS W
JMP I CKLF :
5PCl1,4a /TYPZ ONE SPACE
TAD C240
Jis W
JiiP 1 SPCI
sPC2,0 /TYPE DOUBLE SPACE
JMS 5PC1
JMS SPCI
JMP 1 SPC2
MASK ,177
7

11
PLS2,2
PLS3,3
PLS4,4
PLS5,5
Ml N2 -2
Wl N3 =3
AINA, -4
MIN5 =5
MING =6
MINB,-10

M1d,-12
Meﬂ ,-20
Maa,-40



CONTY 2
CONTZ,2
CONT3,2

ReG,3

TEMP ,0

ADRS ,0
CHAR ,©

WRD1 ,0

whD2 &

RUN,3
FVCNT , @

CHANFL 4,2
IWw4,0CTL /POINTERS
CMND ,COMANL
LISTEN G TYPEL N
L=T1%k (NESAGE
Inl29 ,RI2R
praNT JUDPRNT
[oCPT,OCPT
REAJDY (NEXT
HZAUR JRUNNO
HEAUD ,BLOCK
beAUE JEVENT
P'HCHK ,SPH
SA, 168V
GCALER 4.

tNOl ,@

FNO2 ,8
G00D1 6
CooD2,0

QuT ,8

OVER , 8
l‘"ADDR pe

MAGU,0

MAGL ,Q

JIGITS,,

a /MEMORY OF EVENT CODE

DY,120
SCTTOF .0 /SET TOF LEVELS,LOWER AND UPPER
JMS I LETIER
24117
U675
204
JMS 1 LISTEN
DCA TOFL
JMS 1 LISTEN
DCA TOFU
JMP 1 SETTOF
PHTOF ,,
TOFL,0
TOFU,Q
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TLEVEL ,@
TAD
5NA
Jap
TAp
DCA
TAD
1AC
DCA
TAD
JMS
JMP

0K ,152
Jnp
RUFF .0

/CHECK TOF
CHANEL
CLA
OK
PHTOF
1R2
REG

ADKS

I ADRS

1 PHCHK

I TLEVEL
TLEVEL

I TLEVEL
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*20@

SUATA CONTROL NO.!
INIT,JMP 1 BITI
BITI,BIT

START ,JMS 1 LETTER/SELECT PULSE-HEIGHT COMBINATION

4543

G3ld

750¢

JMS 1 LISIEN

DCA CHANEL

JMS CRLF

TAD CHANEL

SZA CLA

JMS SETTOF

TAD DIGITS

DCA IRI

TAD ECODE

DCA 1k3

JMS 1 LETTER

4543

23117

vaos

15082

ZSET,JMS 1 LISTEN/SET EVENT CODE

SNA

JMP MCLEAR

ocA 1 IRI

JMS 1 LISTERN

DCA I IR3

JMS CRLF

JWP ESET
MCLZAR ,CLA CMA /CLEAR MEMORIES

Tao SA

DCA 1R1

iAD PHACH

JMS HESET

TAD SCALER

DCA 1IR1

TAaL dINS

JMS RESEI

ADb,

SET,JMS 1 HEADR /SET RUN PARAMETERS
JMS I LISTEN
DCA RUN
JMS 1 HEADB
JMS 1 LISTEN
DCA FBLK
JMS I LISTEN
DCA LBLX
JMS I HEADE
JMS I LISTEN
DCA EVCNT
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LEVEL ,d5 I LETTER
4543
1521
@775
2209 :
JMS I LISTEN/SET RANGE OF MAGNET EXCITATION
DCA MAGL
J¥S I LISTEN
OCA MAGU
ENDCHK ,CMA
JNS COMPAR
TAD MIN3
SPA
JMP NEXT=3
CLA
TAD MIN3
JPOSIT,CA READIN®3
TA. FBLK
DCA HEADIN+4

READIN,JNS 1 IR128 /READ BLOCKS OF DATA
DATA
1409
(]

d

JMS 1 WAIT
10F

TAD BANK
DCA REG
JMP NPAGE
TAD PLS3
cla

JMP DPOSIT

NEXT,1SZ CONT3  /PICK UP ONE EVENT
JMP ECHK -3
Ji1S COMPAR
157 FBLK
CLA
TAD REG
TAD EOM
SNA CLA
JMP ENDCHK
NPAGE ,TAC M2
DCA CONT3
TAD REG
DCA IR3
JMP 1 ECHK
SCHK ,CHECK

COMPAR ,@ /END OF RUN?
TAD FBLK
CIA
TAD LBLK
SPA 5NA
JMP 1 RUNEND
JMP 1 COMPAR
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RESET,® /CLEAR MEMORIES
DCA CONTI .
DCA I IR1
1SZ CONTI
JUP -2
JMP 1 RESET
RUNEND (END
EOM,~ 7577
PHACH ,~5108
WAIT,DWAIT
OVFL ,ISZ OVER
NOP
JMP .+3
1Sz ouT
NOP
CLA CLL
TAD CHANEL
SzA CLA
JMP NEXT
TAD PLS2
TAD REG
DCA REG
JMP NEXT
3ANK ,DATA =1

-14.



*40o

AATA CONTROL NO,2

CHECK ,TAD
1s2
clA
TAD
AND
SZA
Jus
TAD
152
ClA
TAD
SZA
Ji1S
157
NP

MGNET 157
TAD
DCA
TAD
JMS
JMP
TAD
TAD
DA
1AL
TAD

TAD MING
SPA
Jap
157
152
SKP
157
JHP

HUN
HEG

I REG
RMASK -
CLA
LOOK
EVCNT
REG

I KEG
cLa
L OOK
EVCNT

REG
MADDR
I[h2

I REG
SPH
DISCARD
KEG
PLSS
ADRS

1 ACKS
MING

CLA
OIS5CARD
KEu
ENQZ

ENO!
I CLASS

oI SCARL ,TAV PLSS

TAD
bca
JiP
nASK L, TT7

REG
REG
I READY

CLASY (SFLECT

LOOK ,@
JMS
TAD
JMS
TAD
DCA
TAD
DCa
Jiis
JMS
TAD
JMS
157
JMP
157
JMP
KLT
LAS
SMA
JMP
cLA
JMP
kTL
SZL
JMP
Jop

I HEADB
FBLK

1 1wa
MENS
CONTI
MINR
CONT2
CRLF
SPC2

1 IR3
I IwWa
CONT2
=4
CONTI
LOOK+6

o+3
1 LOOK
CLA

LOOK+4
1 CMnD

/CHECKX RUN NO, AND EVENT NO,

/CHECK MAGNET SETTING

/D1SCARD THIS EVENT

/TYPE OUT DOUBTFUL EVENT

/INDICATE HOW TO DEAL WITH THE EVENT

/SK©=1 ,CONTINUE THE ANALYSIS

/SR1z=1,CHECK SUCCEEDING 3 EVENTS
/SR1=@,WAIT FOR CONMAND

-15-



TYPElN.g A /TYPE IN PARAMETERS
L

DCA NUMBEHR
JMS TAKE
TAD UP
SHMA CLA
JMP 1 CHMND
TAD TEMP
TAD M260
SMA
JMP L+ 4
cLA
TAD NUMBER
JMP 1 TYPEIN
DCA TEMP
TAD NUMBER
RTL CLL
RAL
TAD TEMP
DCA NUMBER
JMP TYPEIN+3
NITMRFR ,0
TAKC ,@ /READ IN ONE CHARACTER
KSF
JVP -1
KRB
DCA TEMP
TAD T=MP
JMs w
TAD TEMP
TAD KusouT
SNA CLA
JYW 1 CHWND
TAD TEMP
JMP 1 TAKE
e ,-27@
wumour ,-377
M2 69 ,-260
SPH.ZClA /SX1P IF PULSE-HEIGHT REQUIREMENT IS5 SATISFIED
DCA CHAR
TaD CHAR
TAD 1 IR2
SPA CLA
JYP 1 SPH
TAD I IR2
TAD CHAR
SPA CLA
15Z SPH
JMP 1 SPH
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*KM%
/MATA CONT:OL
COMAND ,CLA
TAD RING
Jus W
JMsS 1 KB
DCA BUFF
JMs 1 KB
TAD EUFF
DCA BUFF
TAD CMCODE
DCA 1R1
TAD PATH
DCA ADRS
TAD MIN4
DCA CONTI
POINTR ,fAD BUFF
TAD I IR1
SNA CLA
JMP .45
157 ADRS
157 CONT!
JMP POINTR
JMP COMAND
TAD 1 ADRS
DCA ADRS
JMP 1 ADRS
cMcoD®, .,
=514
=540
=541
=522
PATH, .+1
ADD
START
TABLE
END
K3 ,TAKE
RING,287
END,CLA
JMS I HEADK
TAL RUN
dMs I IwW4
JMS 1 HEADB
TAD FBLK
JMS 1 IW4
JMS 1 HEADE
JMS 1 DPRNT
ENOI
JMS SPC2
TAD EVCNT
JMS OCTL
JMP COMAND

N0,3

/READ COMMAND CHARACTSKS
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INTR ,DCA AC /PROGRAM INTERRUPT CONTROL
RAL
DCA LINK
DTSF
SKP
JMP 1 MCOM
TAD UNKNOW
JMS W
JMS FLAG
BACK,CLA /G0 BACK TO INTERKUPTED PROGRAM
TAD LINK
RAR CLL
TAD AC
10N
JMP 1 @
HNKNOW ,277
AC,0
LINK ,@
FitROR ,DCA TEMP /DECTAPE ERROR
JMS 1 LETTER
4543
2522
2204
TAD TEMP
HLT
LAS
SMA CLA
JMP COMAND
JMP 1 .+1 /READ AGAIN
READIN ,
FLAG , /CLEAR FLAGS
10F
KCC
TCF
RFC
DTXA
JMP 1 FLAG
RUNNOD, 2 /HEADINGS
JMs I LETTER
4543
2225 -
1649
1617
7500
JMP I RUNNO
R1.OCK , @
JMS 1 LETTER
4543
0214
1793
1340
1520
JMP 1 BLOCK
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EVENT , 2
JHs 1 LETTER
4543
1526
2516
2423
1503
JWP 1 EVENT

ocTL @ /0CTAL PRINT
pcaA TEMP
TAD MIN4
DCA BUFF
TAD TEMP
RAL CLL
RTL
DCA TEMP
TAD TEMP
RAL
AND MASK+1
TAD C262
JMS W
1S BUFF
JMP OCTL+4
JMP 1 OCTL
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*1229

/SURROUTI NES

IDPRNT 44 /DOUBLE PRECISION DECIMAL PRINT
CLA CLL /6 DIGITS
DCA DBOX
TAU 1 UDPRNT
DCA CHAK
TAD 1 CHAR
DCA WKDI
152 CHAR
TAD 1 CHAR
DCA WiD2
TAD MINSG
DCA CNTE
TAD DADOR
DCA DLOC
157 UDPRNT

DARND ,TAD I DLOC
157 DLOC
DCa HSIIR
TAD 1 DLOC
1S7 DLOC
DCA LSUB

DDO,CLL
TAD LSUB
TAD WRD2
DCA TEMP
RAL
TAD MSUB
TAD WRDI
SHL
JMP DOUT
1S7 DBOX
DCA WRDT
TAD TEMP
DCA WRD2
JMP DDO
DOUT ,CLA

TAD DBOX
TAD C2
JMS W ?@
CLL
DCA DBOX
1SZ CNTE
JMP DARND
JMP 1 UDPRNT

DADDR ,DCON1

CNTE,®

HSUB , @

LSUB ,@

DBOX ,@

DLOC ,B
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DCON1 , 7747 /POWERS OF TEN
4540
1775
4360
1777
6432
7717
7534
7777
7766
17111
11117

AESAGE , @ JTYPE OUT SERISS OF CHARACTERS
CLA CMA
TAD MESAGE
DCA 1RZ
TAG I IN2
DCA CMAR
TAD CHAR
RTR
RTR
RTR
JMS TYPECH
TAD CHAR
JMS TYPECH
JMP MESAGE+4
TYPECH , @
AND WASK+2
SNA
JMP I IR2
TAD M40
SMa
JMP +3
TAD C340
JWP MTP
TAD MIN3
sza
JMP 43
TAD C212
JMP MTP
TAD MIN2
374
JMP .43
TAD €215
JMP MTP
TAD C245
MIP,JMS W
JMP 1 TYPECH
€245,245
C340,340
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DCPT,@ /SINGLE PRECISION DECIMAL PRINT
DCA TEWP
TAD MINg
DCA CNTE
TAD ACODE
DCA DLOC
DCA DBOX

D1 ,TAD TEMP

cLL
TAD 1 DbLOC
SNL
JMP . +4
LCA TEMP
1572 DBOX
JMP DI
CLA
TaD DBOX
TAD C260
JMS W
ISz DdLOC
152 CNTE
JMP D1-1
JMP 1 DCPT

ACODE , .+1
6231
1683 4
7766
1777
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/TCA1 TAPE ROUTINES
w200

/TCal 10T DEFINITIONS

JTXA 8764 /XOKk AC TO STATUS A

LTRA=6772 /READ STATUS B

VICA=6762 /CLEAR STATUS A

JTRA 6761 /READ STATUS A

JILA=GT66 /L0AD STATUS A (CLEAR AND XOR)
DTLB =6T7T74 /LOAD STATUS B

ulSF=6771 /SKIP ON TC@l FLAGS

R178, 3 /READ 128 WORDS
JNS DWAIT /WAIT IF MOTION IS ON
TAD R12g
UCA Wi2g
cLA TAC /SET TO WRITE
JNP DGR -2

vi2%, 3

Js CWAIT /WAIT IF MOTION IS ON
TAU OR1I2RC
vCA Dued /READ WRITE RETURN AFTER SEARCH
DGty ELA CA /FIRST
JMS ULGET /CORE LOC -
sCA RicR
JiS DGET
uCa LUF ZUNIT AND FIELD
JNS LGET
UCA DNCB
Tau PRKRET
DCA JUSERH
DCA DSTOP /DON'T STOP TRANSPORT AFTER SEARCH
JMS DGET /GET BLOCK NUMBER
JMP DTIS1-1 /INITIATE SEARCH
oRzT, @
Dur, o

JMP 1 Wi28

DTEMP ,

DIEMX

JGET, e /PICK UP ARGUEMENTS
TAD 1 WI28
1Sz wi2g
JWP 1 DGET

[CRET, DRET

nv 129, TAD D20 JWRITE
TAD D33 JREAD
STXA /SET FUNCTION
TAD R128%
DCA | DCAA /ADRESS OF DATA
1S2 “COM  /POINT INT TO DATA

onled, DTXA /SEND A READ OR WHITE
TAD D7688 /SET WORD COUNT FOR 128(12)W0nuS
BCA 1 DWC

Jw 1 DIS /EXIT
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Julp uIS3A
ulnl, UThB /REAe STATUS 3
SPA CLA
JMP DEK /EkROR FLAG
15Z ONCB /COUNT BLOCKS
JMP DR127 /CONTINUE OPERATION

STHRNY TAD D2¥a /COMPLEMENT MOITION AND DIRECTION
TAD Davw
JmP DK127
mizac, DR12R
oCaA, 7755 /POINTER TO CURKRENT ADURESS
oWC . 7754 /POINTZE TO WOKO COUNT
SNCB, )
U3, 30
HLINT, LINT-1
ued, 22
DTEN, d
JILK UTBLK
1)4“‘-1' MM
D314, 614
JTHLK , z
0222, 220
BEEW, v
uCA klow /STORE BLOCK NUMBER
J¥S DwAlT
TAL DTUmNY
[CA OS10P
T4s R1Z27
4Un DTEN
il [AL DBLK
uCA 1 uCAA
f[av DCINT
JCA iICOM /INTERRUPT KRETURN
Dioe, CLA IAC

TAD USchH
LCA DIEMP
TAS 1 DTEWP
AND D7468 /PICK UP UNIT RUMBER
TAL D614  /SET TO SEAKCH,NOKMAL ,REVERSE
JTLA /LOAU STATUS A
JILB JFLELD @
1sz DTENP .
10N JENABLE INTERRUPT
JUP 1 DIEWP /RETURN TO USER

fHSSAéTL vTRB /LOOK FOR END. ZONE

SPA CLA

JMP DTURNX /IN END ZONE; TURN ARQUND
LTIRB

SPA CLA

JMP DER /ZRROR FLAG
CTRA
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p7Zae, RTL
RTL
778084, 76207 /OPERATE 2 CLA
TAD DTLLK
cHa IAC
TAD DTEM
S3A
JiP DTFIME /FOUSL BLOCK CHECK DIk
cHa IAC
SNL
1aC
SHL CLA
OTUR T, TAD Da¢sd /TURN LF HERE
JMP DRI127T /XOk TO A STATUS AND DISMIS
JER 4 UTRA
AND D288  /STOP TAPE IF RUNNING

TAD D2 /LUON°T CLEAR EKROKS
JTXA
DTRB /ERROK STATUS B
JMP I DTEKR
DTFIND, SNL CLA /TEST MOTION
JMP DR127 /DON'T TURN YET
TAD | DSERH /GET COMPLETION RETURN
DCA DSERH
DSTOP, Y /EITHEK A @ OR TAD D2vd (SIGP)
LTxa /CLEAR FLAG
TAD DUF
OTLB /SET MEM FIELD
JYWP 1 DSERH /EXIT TO COMPLETION RETURN
2, 2
owall, 0 /WAIT FOR NO WOTION
DTRA
AND D2a¢
SZA CLA
JUP =3
JIP 1 DWALT
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x| 44/,

MAULSE HEZIGHT ANALYSI

SELECT,

RDPHA ,TAD
DCA
TAD
DCA
TAD
DCA

FLOGIC ,TAD
SNA
JmMp
DCa
TAD
AND
CIA
TAD
SNA
Jmp
Isz

JUP
GONEXT ,TAD

TAD
DCA
JMP
MTRIX ,JMS
JMP
157
SKP
15z
TAD
Tad
DCa
Jmp
Jmp

DIGITS
IR
ECODE
IR2
MINS
CONTI
1 IRI

GONEXT
TEMP
1 REG
TEMP

I IR2
CLA
MATRIX
CONTI

FLOGIC
PLS4

KEG

REG

1 READY
TLEVEL
GONEXT
Goobz

GooD1
REG
CHANEL
REG
PATHI

I ISCALE

ISCALE ,SCALE

PATHS ,.IMP
PATH1 ,.1%3
oA

PATHI ki TLL
RTL

RTL

TAD

TAD

S7L

JMp

DCA

TAD

TAD

SZL

H1GH ,JMP
1sz

SKP

SKP

JMp

JMP

PATHI
I COND
WHD

CLL

WRD1
sS4

I 0OR
ADRS
ADRS
LIMIT

1 OOR
I ADRS

I RTRN
I FLOW

LIMIT,~6677
COND ,CONDNS
FLOW ,0VFL
RTRN,OVFL+5

OOR ,OVFL+3

/PICK UP REQUIRED EVENT

/NOT REQUIRED
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TABLE,JMS CRLF /TYPE OUT MATRIX
JMS 1 DPRNT
GOOD1
JMS CRLF
TAD OVER
JMS 1 IDCPT
TAD DY
Claq
TAD SA
DCA YAXIS /YAXIS=5A~DY
CMA
DCA REG
TAD MINA
DCA CONT3

AGAIN,TAD MINS ZINITIALIZATION FOR NEW MATRIX
DCA CONT2
JMS CRLF
I1S7 CONT2
JMP =2
TAD i@

DCA CONTI
JWS SPC2
JMS SPC2
Jms SPCI
YCH ,JIMS SPCH
157 REG
NOP
TAL REG
JMS 1 IDCPT
15Z CONTI
JMP YCH
CONTNT ,TAD FULL
DCA XCNT
CMA
DCA ¥AXIS
LINE ,JMS CRLF
TAD MI12
DCA CONTI
37 ¥A¥I8

[N RN

JME 1 TLBCPT /TYPE OUT ¥=Ck .NNEL

JM5 SPCI

TAD XAXIS

TADD YAXIS

DCA ADRS /ADRS =XAXIS+YAXI1S
f4=).M ,TAD Dy

TAD ADRS

DCA ADRS

JMS SPC|

TAD ] ADRS

JMS 1 IDCPT /TYPE OUT CONTENT AT (X,Y)

1S CONT)

JMP viELM

1SZ XCNT

JMP LINE

1SZ CONT3

SKP

JMP 1 CHMND

TAD STEP

TAD YAXIS

DCA YAXIS

JUP AGAIN -27-



XAX1S,d
YaX1S,9
¥CNT , 0
FULL ,~G2
STFP, 1200

*700
DATA ,R

-28-



* 1623
BXT,JME T FCLEAR/SET SCALE OF PULSE HEIGHT
LAS
RAL
S7L
JMP SETJMP+2
cLA
TAD I BYPASS+]
SETJMP ,DCA ] BRANCH
JMP 1 CMND
JdMS 1 LETTER
4543
a325
2475
@222
JMS 1 LISTEN
DCA CUTI
JM5 T LISTEN
DCA CUT?2
TAD BYPASS
JMP SETJMP
FCLEAR ,FLAG
PYPASS , 700
PATH3
PRANCH ,PATH3 =3
SCcAL*,ISZ REG
TAD 1 REG
TAD CUTI
SPA
JMP LOW
AND MASK+2
DCA WRDI
152 REG
TAD 1 REG
TAD CUT2
SPA
JMP LOW+L
AND MASK+2
JMP 1 .41
PATHE
L.OW,I5Z REG
TOJHP T 4
HIGH
curt,o /LOWER LEVEL 1
curz,a /LOWER LEVEL 2
CONDNS ,@ /SCALE DOWN CHANNEL NO,
15Z REG
TaD 1 REG
AND MASK
RAR CLL
JMP 1 CONLWNS
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OFF-LINE PROGRAM (KPHA2)

TYFE IN
MASK (CODES anL
EVENT CODES

OTHERW 15E

WAIT
FOR
COMMAND

TYPE IN
TOF
LEVELS

ADCE-2,3,4

MICRO TAPE ENPANDED”
ERROR
‘REDUCED” v
l TYPE IN SE7 CONSTANTS
INDICATE CUT-OFF | o AND PRINT OUT
FRROR LEVELS CLEAR MEMORIES MATRIX
LEVEL T
TYPE IN
RUN NO. AND
BLOLK NO.
1
TYPE N
LinMtrsS af

MAGNET SETTING

PRINT OUT
TRY AGAIN RUN NO.
FINAL BLOCK NO. et
TOTAL EVENTS elc.
DEC
TAPE
READ OUT
BLOCKS OF DATA
L
SET REGISTERS
GO BACK : " — ADD ONE 70
AND (ONSTANTS
0 ‘ E=(X ’ Y)
kS W YES
m
b~ nNe
E PICK UFP ONE
§
g FORM ADDRESS
PRINT OUT ~ (x,7)
3 RAW DATA F—
SCALE DOWN
CHANNEL NO.
¥
3| ‘ewmawnoer’
Y]
“ lk
EVQE‘,’:,”TEg SELECT ADC
; COMBINATION
YES




