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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 heights. Two different pulse-height scales are available.

The program is written by Program Assembly Language, and its

complete listing is presented.
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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

Assembly Language (PAL) . The program described herein was prepared

2)
for a particular experiment , and was not written in modular 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

2)
on-line data taking program KRUN3 . 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. In 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 operator 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

2-nd word

3-rd word

4-th word

5-th word

6-th word

7-th word

8-th word

target "full" or "empty",

name of up A"-telescope,

run sequence number. (12 bits)

event sequence number. (12 bits)

magnet current. (12 bits)

fast coincidence signals.(10 bits)

pulse height, TOF (7 bits)

pulse height, dE/dx 1 (7 bits)

pulse height, dE/dx 2 (7 bits)

pulse height, dE/dx 3 (7 bits)

Every 3 blocks of data (600o words) are read out of the DEC tape
o

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 destroys a part of the BIN LOADER.
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§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.

A ,? 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.

E J 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 H 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 Io6p.
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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 is an octal number

to be typed on the keyboard.

1) Designate r:he pulse-height scale by a content of the 1-st bit

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

SRO = 0 ; the pulse height is 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 in;

"CUT =" »xxx , xxxx 2

a lower limit 1 and a lower limit 2.

2) Specify a pair of pulse heights.

"CH =" 0 J ; ADC1 and ADC2.

(TOF and dE/dx-1 in the present case.)

2 •} ; ADC3 and ADC4.

(dE/dx-3 and dE/dx-4 in the present case.)

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 $

a mask code and an event code.

Four kinds of them can be specified by repeating this operation.

They must be terminated by 0? upon requesting the next step.
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4) Specify run parameters of the data to be processed,

i) "RUN NO =" xxxx 2

a sequence number of. the run.

ii) "BLOCK =" xx-.-. , xxxx 5

block numbers of the top and the end of the run,

specifying a data region of the DEC tape,

iii) "EVENT =" xxxx 5

the number of the first event of the run.

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 associated 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 is discarded when the magnet current is out of the

specified range.

7) Check the fast logic code.

when the event does not satisfy the required coincidence logic,

it is discarded.

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

combination.

9) When the 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 y;

(x, y) " (y + 100) + (x) + SA

where SA is a starting address of the matrix.

10) Check the address whether it is in the matrix region 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 computer 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

Off-Line Processing Program

KPHA2
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/OFF-LINE PROGRAM FUR MULT1PARAKETER ANALYSIS
/KPHA

*3
/CONSTAMTS .POINTERS,AND SUBROUTINES

E
JMP I 2
IMTR

D13,BACK
DTFRR.ERHOR

i'tCOM,0
FoLK.tf
LBLK.d

IR1 , 2

/TYPE ONE CHAHACTEH

. - 1

I W
/CARRIAGE-RETURN AND LINE-FEED

C 2 1 2 . 2 1 2
G 2 1 5 . 2 1 5
C240.240
C26i3,260

TLS
TSF
JMP
TCF
CLA
JMP

CRLF.0
TAD C 2 1 5
JMS W
TAD C212
JMS W
JMP I CRLF

G P C l , a /TYP£ ONE SPACE
TAD C248
JMS W
JMP I SPC1

3PC2 f0 /TYPE DOUBLE SPACE
JMS SPCI
JMS SPCi
JMP 1 SPC2

MASK,177
7

77
PL52.2
PLS3.3
PLS4.4
PLS5.5
I1IN2.-2
PlIN3,-3
.11N4.-4
MIN5.-5
MIN6.-S
MIN8.-10

M I 2

M 4 0 . - 4 0
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C0NT1,J
C0NT2,i{
COMT3,0

REG,i3
TEMP.0
ADRS.0
CKAR.0
WRDi , 0
VND2 , 0
Nl!N,0

EVCNT.0
CHANFL.a

IW4.OCTL
CMND.COMANi,

LISTFM .TYPEIM
LTII -R .KESAGE

/POINTERS

K.CP r
RiTAJY

HtAuE
f'HCHK

liCALER

FN02
UOOD1
C00D2

OUT
OVER

,DCPT
.NEXT
.RUNNO
.BLOCK
.EVENT
,SPH
, 1 6 0 0
• •
. 0
, 0
. 0
. 0
, 0
. 0

MAGU.0
i1AGL,0

D I G I T S , .
0
0

0

E C O D E , .
a
e
0
c

DY.100
S:rTTOF,0

JMS
2417
aS75
00120
JMS 1 LISTEN
OCA TOFL
JMS I LISTEN
OCA TOFU
JMP I SETTOF

PHTOF,.
TOFL.Ifl
TOFU.0

/MEMORY OF EVENT CODE

/ S E T TOF LEVELS.LOWER AND UPPER
I LETTER
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TLEVEL,0 /CHECK TOF
TAD CHANEL
SNA CLA
j;-)P OK
TAO PHTOF
DCA I R 2
TAD REG
I AC
DCA ADfiS
TAD I ADRS
JMS I PHCHK
JMP I TLEVEL

OK.1SZ TLEVEL
JMP I TL5!VEL

PUFF.0
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/JATA CONTROL NO.l
INIT.JMP I B1T1
BIT1 ,BIT

START.JMS I LETTER/SELECT PULSE-HEIGHT COMBINATION
4543
03 lid
750(8
JMS I L1SIEN
DCA CHANEL
JMS CRLF
TAD CHANEL
SZA CLA
JMS SEITOF
TAD DIGITS
DCA I R I
TAD ECODE
DCA IK3
JMS I LETTEH
4543
0317
0405
7500

ESFT.JMS I LISTEN/SET EVENT CODE
SNA
JMP MCLEAR

I I R I
I LISTEN
I IR3

DCA
JMS
DCA
JMS CRLF
JMP ESET

i"CLEAR,CLA CMA
TAJ SA
DCA I R I
TAJ PHACH
JMS KESET
TAD SCALER
DCA 1R1
TAD rllNS
JMS RES El

A D D ,
SET,JMS I HEADR

JMS I LISTEN
DCA RUN
JMS 1 HEADB
JMS I LISTEN
DCA FBLK
JMS I LISTEN
DCA LBLK
JMS I HEADE
JMS I LISTEN
DCA EVCNT

/CLEAR MEMORIES

/SET RUN PARAMETERS
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LEVEL ,JMS I LETTER
4543
1501
0775
0000
JMS I LISTEN/SET RANGE OF MAGNET EXCITATION
DCA MAGL
JMS I LISTEN
DCA MAGU

ENDCHK ,CMA
JMS COMPAK
TAD WIN3
SPA
JMP NEXT-3
CLA
TAD I-1IN3

j? OS I T , DCA READ1N+3
TA^ FBLK
DCA HEADIN+4

HEADIN.JI1S 1 I R 1 2 8 /READ BLOCKS OF DATA
DATA
7400
0
6
JMS I WAIT
I OF
TAD BANK
DCA REG
JMP NPAGE
TAD PLS3
CIA
JMP DPOSIT

NEXT.1SZ C0NT3
JMP ECHK-3
JMS COMPAR
IS? FBLK
CLA
TAD REG
TAD EOM
S'JA CLA
JMP ENDCHK

\'PAGE,TAD M20
DCA C0NT3
TAD REG
DCA I R 3
JMP I ECHK

ECHK .CHECK

COMPAR , 0
TAD FBLK
CIA
TAD LBLK
SPA SNA
JMP I RliNEND
JMP 1 COMPAR

/PICK UP ONE EVENT

/END OF RUN?
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RESET,0 /CLEAR MEMORIES
DCA CONT1
DCA I IR1
ISZ CONTl
JMP . - 2
JMP I RESET

RUNEND.END
EOM.-7577

PHACH,-5 100
WAIT.DWAIT
OVFL,ISZ OVER

NOP
JMP .+3
ISZ OUT
NOP
CLA CLL
TAD CHANEL
SZA CLA
JMP NEXT
TAD PLS2
TAD REG
DCA REG
JMP NEXT

3ANK.DATA-1
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/DA'IA CONTROL NO ,2
CH£CK ,TAD HUN

ISZ KEG
CIA
TAD I REG
AND KMASK-
SZA CLA
JMS LOOK
TAD EVCNT
ISZ KEG
CIA
TAU I KEG
:>/A CLA
JI1S LOOK
ISZ EVCNT
NOP

M6NET.1SZ liEG
TAD MADDR
DCA I h ^
TAD 1 REG
JM3 SPH
JMP DISCARD
TAD KFG
TAD PLS3
DCA AURS
TAU 1 ADKS
TAD M1NP

/CHECK RUN NO. AND EVENT NO,

/CHECK MAGNET SETTING

TAD MI
SPA CLA
JMP DISCAHD
PJZ HEo
ISZ ENO,i
SKP
IS7 ENOt
JMP 1 CLASS

TAD KEG
DCA REG
JMP I READY

M -1A5K , 7 7 7
CLASU .SELECT

LOOK , 0
JMS I HEAOB
TAD FBLK
JMS I 1W4
TAD MINJ
DCA CONTI
TAD MIN8
DCA C0NT2
JMS CRLF
JMS SPC2
TAD I I R J
JMS 1 IW4
ISZ C0NT2
JMP . - 4
1SZ CONTI
JMP L00K+6
HLT
LAS
SMA

JMP .+3
CLA
JMP I LOOK
KTL
SZl. CLA
JMP LOOK+4
JMP I CMND

/DISCARD THIS EVENT

/TYPE OUT DOUBTFUL EVENT

/ INDICATE HOW TO DEAL WITH THE EVENT

/SKB=I,CONTINUE THE ANALYSIS

/SR1=1 .CHECK SUCCEEDING 3 EVENTS
/SR1=0.WAIT FOR COMMAND
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TYPEIN .0 /TYPE I N PARAMETERS
CLA
DCA NUMBER
JMS TAKh.
TAD UP
SMA CLA
JMP I CMND
TAD TEMP
TAD M2S0
SMA
JMP . + 4
CLA
TAD NUMBER
JMP I TYPEIN
DCA TEMP
TAD NUMBER
RTL CLL
RAL
TAD TEMP
DCA NUMBER
JMP TYPEIN+3

NHMP.FR , 0
TAKF.B /READ I N ONE CHARACTER

KSF
JMP . - I
KRB
DCA TEMP
TAD TEMP
JMS W
TAD TEMP
TAD HUB OUT
SNA CLA
J^P I CMND
TAD TEMP
JMP I TAKE

I I P , - 2 70
WHMOLir , - 3 7 7

SPH.B /SKIP I F PULSE-HEIGHT REQUIREMENT I S S A T I S F I E D
CIA
DCA CHAR
T4D CHAR
TAD I IR2
SPA CLA
JMP I SPH
TAD I IR2
T4D CHAR
SPA CLA
ISZ SPH
JMP I SPH
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/DATA CONT.-OL NO.3
COMAND.CLA /READ COMMAND CHARACTERS

TAD RING
JMS W
JMS 1 KB
DCA BUFF
JMS I KB
TAD BUFF
DCA BUFF
TAD CMCODE
DCA 1R1
TAD PATH
DCA ADRS
TAD MIN4
DCA CONT!

POINTR,TAD BUFF
TAD I IR1
SNA CLA
JMP .+5
ISZ ADRS
1SZ CONTI
JMP POINTR
JMP COMAND
TAD I ADPS
DCA ADRS
JMP I ADRS

CMCODF,,

- 5 4 0
- 5 4 1
- 5 2 2

P A T H . . + 1
ADD
START
TABLE
END

KB J A K E
KING,213 7

END,CLA
JMS I HEAOft
TAb RUN
JMS 1 IW4
JMS I HEADB
TAD FBLK
JMS I 1W4
JMS I HEADE
JMS I DPRNT
ENO1
JMS SPC2
TAD EVCNT
JMS OCTL
JMP COMAND
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INTK.UCA AC
RAL
DCft LINK
DTSF
SKP
JMP I MCOM
TAD UNKNOW
JMS W
JMS FLAG

BACK.CLA
TAD LINK
RAR CLL
TAD AC
I O N
JMP I 0

IIMKNOW.277
AC,13

LINK ,0
FiiROR.DCA TEMP

JMS I LETTER
4543
0522
2200
TAD TEMP
HLT
LAS
SMA CLA
JMP COMAND
JMP I .+ 1
READIN

FL4G.0
I OF
KCC
TCF
RFC
DTXA
J!1P I FLAG

RHNNO.'d
JMS I LETTER
4543
2225
1 640
1617
7500
JMP I RUNNO

BLOCK,0
JMS i LETTER
4543
02 I 4
I 703
1340
7500
JMP I BLOCK

/PROGRAM INTERRUPT CONTROL

/GO BACK TO INTEHhUPTED PROGRAM

/DECTAPE ERROR

/READ AGAIN

/CLEAR FLAGS

/HEADINGS
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EVENT, SI
JMS I LETTER
4543

2423
75 W 3
JMP 1 EVENT

OCTL,0 /XTAL PRINT
DCA TEMP
TAD MIN4
DCA BUFF
TAD TEMP
RAL CI.L
RTL
DCA TEMP
TAD TEMP
RAL
AND MASK+1
TAD C2S3

ISZ BUFF
JMP OCTL+4
JMP 1 OCTL
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/SUBROUTINES
llDPRNT.vi /DOUBLE PRECISION DECIMAL PRINT

CLA CLL /S DIGITS
DCA DBOX
TAU 1 IIDPSNT
UCA C H A K

TAD I CHAR
DCA WhUl
ISZ CHAR
TAD 1 CHAR
DCA W!<D2
TAD i1IN5
DCA CNTE
TAD DADDR
DCA DLOC
1ST! UDPRNT

DARND.TAD I DLOC
I S Z DLOC
DCA HSMP
TAD I DLOC
ISZ DLOC
DCA LSUB

DDO,CLL
TAD LSUB
TAD WRD2
DCA TEMP
RAL
TAD HSLIB
TAD WRDI
SNL
JMP DOUT
ISZ DBOX
DCA WRDI
TAD TEMP
DCA WRD2
JMP DDO

DOUT,CLA
TAD DBOX
TAD C2&3
JMS W *
CLL
DCA DBOX
ISZ CNTE
JMP DARND
JMP I UDPRNT

DADDR,DC ONI
CNTE.0
HSUB.0
LSUB,PI
DBOX.0
DLOC.0
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DC0N1,7747
4540
7775

7777

7777
7534
7777
7766
7777
7777

CSAGE.0
CLA
TAD
DC A
TAD
DCA
TAD
RTR
RTR
RTR
JMS
TAD
JMS
JflP

TYPECH,0
AND
SNA
JMP
TAD
SMA
JMP
TAD
JMP
TAD
SZA
JMP
TAD
JMP
TAD
SZA
JMP
TAD
JMP
TAD

MTP,JMS
JMP

C245.245
C340.340

/

i

CMA
MESAGE
1R2
I 1H2
CHAR
CHAR

TYPECH
CHAR
TYPECH
MESAGE+4

MASK+2

I IR2
M40

.+3
C340
MTP
M1N3

.+3
C212
MTP
M1N2

.+3
C215
MTP
C245
V
I TYPECH

/POWERS OF TEN

/TYPE OUT SERIES OF CHARACTERS
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DCPT.0
DCA
TAD
DCA
TAD
DCA
DCA

Dl .TAD
CLL
TAD
SNL
JMP
DCA
ISZ
JMP
CLA
TAD
TAD
JMS
ISZ
ISZ
JMP
JMP

" f S ' /30
7S3 4
7766
7777

TEMP
PIIN4
CNTE
ACODE
DLOC
DBOX
TEMP

I DLOC

,+A
TEMP
DBOX
Dl

DBOX
C260
W
DLOC
CNTE
D l - 1
I DCPT

1

/SINGLE PRECISION DECIP1AL PRINT
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TAPE ROUTINES

1OT DEFINITIONS

L)TXA:S7S4 /XOR AC TO STATUS A
DTRB:S772 /HEAD STATUS B
DTCAr6762 /CLEAR STATUS A
JTF<A:6761 /ftEAD STATUS A
JTLAr67K6 /LOAD STATUS A (CLEAR AND XOR)
DTLB:S774 /LOAD STATUS B

LiTSF;S77| /SKIP ON TCGU FLAGS

JMS DWAIT
TAD R I2P
DCA WI2P
CLA 1AC
..IMP DGR-2

/READ 128 WORDS
/WAIT I F MOTION IS ON

/S£T TO WRITE

JI13 LWAIT /WAIT I F MOTION IS ON
TAD OH12RC
^CA Dsi£T /READ WRITE RETURN AFTER SEARCH

IK',.< , GLA CriA /F IRST
JMS UGET /CORE LOC

uC A
JftS
iJCA
TAu
CCA
DCA
JMS
JMP

D.r< E T ,
DUr , £

JMP

DTEWP,
DFEMX,
3GET,

TAD
ISZ
JMP

X R E T .

DUr /UNIT AND FIELD
L; GET
DNCB
I'HhET
DSERH
DSTOP /DON'T STOP TRANSPORT AFTER SEARCH
DGET /GET BLOCK NUMBER
DTS1-1 / I N I T I A T E SEARCH

B

I W128

(3 /PICK UP ARGUEMENTS
I W128
WI2P
I DGET

DRET

DiV12P, TAD D2fl /WRITE
TAD D33 /READ
DTXA /SET FUNCTION
TAD R 1 2 3
DCA I DCAA /ADRESS OF DATA
IS?. f-COM /POINT INT TO DATA

2', 127 , UTXA /SEND A READ OH WHITE
l\d D7600 /SET WORD COUNT FOR 12B<I0)WOhI;S
DCA I DWC
JMP I DIS /EXIT
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Ji-IP uIS3A
jjl NT» UTIiB / f t tAJ JTAIUJ J

SPA CLA
JMP DEH /EhHOR FLAG
1SZ 3'MCB /COUNT BLOCKS
JMP DK127 /CONTINUE OPERATION

DTI IK NX, TAD D2M4 /COMPLEMENT rtOTION AND DIRECTION
TAD D4idid
JtfP DH127

DCAA, ' 7755 /POINTEH TO CURRENT ADUKESS
?/«JC , 7754 /P01MI£h TO WORD COUNT
D NCB , ii

U3S, 3K
J C I N T , D INT-1

I5TEN, H
iMLK , DTBLK
, j 4Hi i , 43»1
U'Sn, 614
TlTlUK , 2

t';CA Rl:-^« /STOKE BLOCK NUMBER
J«5 DWA1T
TAT. DTIIWNX

DS1OP

. J C » STEM
u.: I , IAIJ DBLK

uCA 1 uCAA
TAU DClMf
JCA i-COM /INTERRUPT RETURN

i ) [ J ^ , CLA IAC
TAD U S i i h H
D C A D1EMP
TAJ I DTEMP
AND D7«jkii3 / P I C K UP U N I T NUl'iBEK
TAb D614 /SET TO SEARCH .NORMAL .REVERSE
JTLA /LOAu STATUS A

•)TLii /FIELD 0
ISZ DTEflP
ION /ENABLE INTERRUPT
J-1P I DTEMP /RETURN TO USER

TjfSiA , DTRB /LOOK FOR END ZONE
FTL
SPA CLA
JMP DTURNX / I N END ZONE; TURN AROUND
DTRB
GPA CLA
JMP DER /ERROR FLAG
CTRA

-24-



D7PS00, RTL
RTL

DISm, 7Sfli?1 /OPERATE 2 CLA
TAD DTfiLK
CMA I AC
TAD DTEM
5 \'A
JAP D T F I N D / F O U N D B L O C K CHECK U I H
CMA I AC
SNL
I AC
SNL CLA

DTU.'iiJ, TAD D400 /TUhN IF HERE
Ji«iP DR127 AOh TO A STATUS AND DISrtIS

DER , DTHA
AMD D2kJ0 /STOP TAPE I F HUNNING
TAD D2 /DON'T CLEAR EftROhS
DTXA
DTRB /EftROh STATUS B
J11P I DTEKH

DTFIND, SNL CLA /TEST MOTION
JMP DR127 /DON'T TURN YET
TAD I DSERH /GET COMPLETION RETURN
DCA DSEHH

US TOP. 0 /EITHER A 0 OR TAD D2tf0 (STOP)
DTXA /CLEAR FLAG
TAD DUF
DTLB /SET MEM FIELD
J^P I DSEXH /EXIT TO COMPLETION RETURN

DZ, 2

W A i r , 0 /WAIT FOR NO rtOTION
DTRA
AND D2.1U
SZA CLA
JPIP . - 3

J1P I DWAIT
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/PULSE HEIGHT ANALYSIS
SELECT,
BDPHA ,TAD DIGITS

DCA IR1
TAD ECODE
DCA IR2
TAD MIN5
DCA CONTI

FLOGIC .TAD I I R I
SNA
JrtP GONEXT
DCA T^MP
TAD I REG
AND TEMP
CIA
TAD I I R 2
SNA CLA
JMP MATRIX
ISZ CONTI
JMP FLOGIC

nONEXT.TAU PLS4

TAD KEb
DCA REG
JMP 1 READY

i-WTHIX,JMS TLEVEL
JMP GONEXT
ISZ G00D2
SKP
I S Z GOOD1
TAD REG
TAD CHANEL
DCA REG
JMP PATHt
JMP I ISCALE

ISCALF! .SCALE
PATHS,.JMP PATH I
P4TH1 ..II-.I I COND

[•t:t\ vnn i

/PICK UP REQUIRED EVENT

/NOT REQUIRED

PA n c ,\< n n i
RTL
RTL
TAD WWDI
TAD SA
SZL
J W I OOR
DCA ADRS
TAD ADRS
TAD LIMIT
SZL

HIGH,JMP I OOR
ISZ I ADRS
SKP
SKP
JMP I RTRN
JMP 1 FLOW

L I M I T , - 6 6 7 7
COND.CONDNS
FLOW ,OVFL
RTRN,0VFL+5

OOR .OVFL+3
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TA3LE.JMS CRLF
JMS 1 DPRNT
GOOD I
JMS CRLF
TAD OVER
JMS I IDCPT
TAD DY
CIA
TAD SA
DCA YAXIS
CMA
DCA REG
TAD MIN4
DCA C0NT3

A^AIN .TAD MIN5
DCA C0NT2
JMS CRLF
IS7. CONT?
JMP . - 2
TAD I-II0
DCA CONTI
JMS SPC2
JMS SPC2
JMS SPC1

YCH.JMS SPC1
ISZ KEG
foOP
TAD REG
JMS 1 IDCPT
ISZ CONTI
JMP YCH

CONTNT,TAD FULL
DCA XCNT
CMA
DCA XAXIS

LINE,JMS CRLF
TAD Mia
DCA CO")TI

/TYPE OUT MATRIX

/YAXIS:SA-DY

/ I N I T I A L I Z A T I O N FOR NEW MATRIX

JMS 1 IDCPT /TYPE OUT X-CH.MNEL
JMS SPCI
TAD XAX1S
TAD YAXIS
DCA ADRS /ADRS=XAXIS+YAXIS

Mt l .MJAD DY
TAD ADRS
DCA ADRS
JMS SPCI
TAD I ADRS
JMS I IDCPT /TYPE OUT CONTENT AT <X,Y>
ISZ CONTI
JMP i-JELM
ISZ XCNT
JMP LINE
ISZ C0NT3
SKP
JMP I CMND
TAD STEP
TAD YAXIS
DCA YAXIS
JMP AGAIN -27-



XAXIS,0
Y4XIS.0

XCNT,PI
FIJLL.-S2

DATA f i

-28-



BIT.JMS I FCLEAR/SET SCALE OF PULSE HEIGHT
LAS
RAL
SZL
JMP SETJMP+2
CLA
TAD I BYPASS+1

SETJMP,DCA I BRANCH
JMP I CMND
JMS I LETTER
4543
0325
2475
0300
JMS 1 LISTEN
DCA CUT1
JMS I LISTEN
DCA CIJT2
TAD BYPASS
JMP SET JMP

FCLFAR ,FLAG
p.YPASr>,70B0

PATH3
BRANCH .PATH3-3

SCAl^ . ISZ REG
TAD 1 REG
TAD CUT1
SPA
JMP LOW
AND MASK+2
DCA WRD1
I3Z REG
TAD I REG
TAD CUT?
SPA
JMP LOW+1
AND MASK+2
JMP I .+ 1

PATH2
LOW.ISZ REG

' JMP I .+ 1
HIGH

CUT I , 0
CI!T2,0

CONDNS,0
1SZ REG
TAD I REG
AND MASK
RAR CLL
JMP I CONDMS

/LOWER LEVEL 1
/LOWER LEVEL 2
/SCALE DOWN CHANNEL NO,

-29 -



OFF-LINE PROGRAM (KPHA2)
TYPE IN
MA5H CODES
EVL NT C('/Jfi

OTHERWISE

TYPE IN
TOF
LEVELS

ADC1-Z,i,4

MICROrAPB
ERROR

EXPANDED"

TYPE. IN
CUT-OFF
LEVELS

SE7 CONSTANTS
AND

CLEAR MEMORIES

Type IN
RUN NO. AND
B/fltAt NO.

TYPE IN
LIMITS Of

StTTINQ
OUT

RUN NO.
FINAL BLOCK NO.
TOTAL EVENTS etc

5ET REGISTERS
AND CONSTANTS

PRINT OUT

3 HAW DATA WRONG-

SCALE DOh/V
CHANNEL NO.

SELECT AVC
COMBINATION

- 3 0 -


