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AbstracL

A program which takes counter data on line with the PDP-8

computer equipped with DEC tapes is described. The data are

transfered with a 3-cycle data break facility from a logic

interface to a computer memory. As a preliminary analysis

during the data taking, they are processed to obtain eight kinds

of pulse height distributions for particular events satisfying

selected coincidence logics. Every 208 events are transfered

to a DEC tape for a parmanent storage. This program provides an

example that controls the data acquisition and transfer. The

complete listing of the program is presented.

-1-



§1 Introduction

The program KRUN3 is written with an intension to take the counter

data on line with the PDP-8 computer equipped with DEC tapes as a

parraanently recording device. The 8-word information of each event

is transfered from a logic interface to a computer memory by three-

cycle data break operation. During the data acquisition, pulse-height

distributions for particular kinds of events are summarized for the

purpose of monitoring the experiment. A group of the raw data is

recorded into the DEC tape upon receipt of a logic signal indicating

the overflow of the computer memory.

This program was used in the K -meson photoproduction experiment ,

where A° hyperons were also detected in coincidence with the K mesons.

The information of each event was constructed, so as to identify both

particles. The contents of the 8-computer words have been listed in

the previous report . They consisted of a run-identification number,

a magnet current, coincidence logics, and four kinds of pulse heights.

The program starts the logic interface to enable the data taking.

At each occurence of a master coincidence signal of the K spectrometer,

the data supplied to a data buffer are read into successive locations

of the computer memory, independently on the program sequence. These

data are processed during the data acquisition to obtain preliminary

results on absolute numbers of the K mesons and the decay protons from

A° hyperons. Time-of-flight spectra for those events that satisfy

the required coincidence logics and have the required pulse heights

are useful for this purpose. At the same time, a contribution of

accidental coincidences is subtracted from them. Every 208 events are
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transferred to a DEC tape. At the moment when the interface informs

the end of run or when the DEC tape is found to have no room for the

data storage, the computer disenables the data taking and prints out

the run parameters. The pulse-height distributions are printed out

together with total counts of various coincidence logics according

to a request from an operator.

The raw data supplied from thf data buffer are temporarily stored

into locations from 4400 to 7577_, where 208,_ events can be stored.

Memory locations from 2400 to 4377 are used to store the summary of the

run, while the program occupies from 0001 to 2377g.

-3-



12 Program Description

Commands

The control of the program returns to a loop waiting for a command

at the end of each work. Four legal commands typed on a keyboard inst-

ruct the next operation. They must be terminated by a carriage return

( JJ ). A bell rings when any kind of illegal command is typed in,

and the correct command is waited for. The legal commands are;

S^ Initialization for new run.

Discrimination levels 2or the 1-st (TOF) and the 2-nd(dE/dx)

pulse heights are recorded by a switch register. After clearing

the contents of data and summary locations, the control returns

to the command-waiting routine.

I),) Enable data taking.

Word count and current address registers are set to given values.

The program starts the operation of the logic interface.

T,? Print our. the summary.

0J> Print out the raw data.

The raw data stored into the DEC tape are printed out for a

monitoring purpose. This command cannot be used during the

data acquisition.

It should be noted that, during the data taking, the interrupt caused

by the keyboard is regarded as an erroneous operation of the system.

The highest priority of the program interrupt is given to the DEC tape

control unit according to its timing requirement.
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Program Sequence

The program sequence is illustrated by the flow diagram shown in

Fig. 1.

1) Clear I/O flags.

2) Set the block number of a DEC tape to an initial value (usually 1).

3) Set discrimination levels for the pulse heights of TOF and dE/dx

by a switch register. They are recorded by a repeated operation

of "CONTINUE" in the following sequence; upper dE/dx, lower dE/dx,

upper TOF, and lower TOF. With one in the 1-st bit of the switch

register, the above procedure is bypassed and the previously recor-

ded values are used.

4) Clear contents of count registers and data locations, ard wait

for a command.

5) Start the data taking.

The program interrupt is enabled after setting the parameters

for the data transfer. The program waits for the first event,

checking the content of a register prepared for the data-break

operation.

6) Store the run number and tae magnet current associated with the

first event.

7) Classify the event.

The content of each bit of the logic code i s successively examined

by the shifting operation for this purpose.

7-a) K channel.

A good event is selected at this stage by checking die presence

of an accidental mark and the indication of momentum channels.
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7-b) A0 channel.

For a good K event, the presence of a coincident Ac signal

is examined. The event is classified according to the momentum

channel of the K spectrometer, a mark for up or down A°

telescopes, and a true or an accidental coincidence mark.

In course of this, contents of count registers for corresponding

logics are incremented.

8) Analyze the pulse heights.

Eight kinds of the pulse height distributions are stored at this stage.

The pulse height of a K counter is recorded for the good K event,

whose TOF is in a given range. The pulse height of the TOF is stored

for the good K event, the coincident proton events in the up and

the down A° telescopes, and corresponding accidental ones. In this

case, only the event having the required dE/dx is processed. Bad

events with logically impossible logic codes bypass this step.

9) Pick up the next event.

The -iTT.e procedure is repeated bypassing the step 6).

10) Upon receipt of an interrupt signal indicating an overflow of the data

locations, the program writes a successive number into the second word

of each data, after the data taking is disenabled. The raw data are

then transferred to a DEC tape.

11) Check a resultant space of the tape.

If a sufficient space is confirmed, the data taking is enabled

at once. Otherwise, the run parameters and total counts are printed

out indicating the end of tape. In the latter case, another control

unit already equipped with a new tape is manually activated in place

of the old one. The program must restart at step 1).
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12) When an interrupt signal indicating the end-of-run is identified,

the operation same as 10) is done, and the program waits for a command.

13) Print out the summary.

In order to save a time, the pulse-height spectra are printed out

with a scale reduced by a factor of two. In addition, the contribution

of accidentals is subtracted from them.

When an oscilloscope is equipped, the results of the step 8) are

available for the scope display.

The program uses TC01 TAPE ROUTINES supplied from DEC . It controls

the operation to transfer the data in units of 128^.. words using the TC01

tape system.
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Appendix

Program Listing

for

On-Line Data Taking Program

KRUN3
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*1
/ON-LI

J I S ,
J T E R R ,
• • • C O M ,

we,
CA,
I f f l ,
1R2,
I R 3 ,
RUN,
'WG f

SIGN,
SCALER
PHA ,
TYPE,

CRLF,,

SPC 1 ,

SPC''-,

C212,
C415 •
c l sia *
B £ L L ,
.CR,
<£PC,
/rtBOUT
BACK ,

RETDTK

RETURN

NE DATA TAKING PROGRAM ,KRUN3
JMP I 2
I NIK
BACK
ERROR
id
\S
0
0
0
Id
0

a
id

.LOGIC 1
2377
id

TLS
rsF

TCr
CLL
JI1P
C
TAD
JMS
TAD
JMS
JMP
0
TAL,
JitS
Jt1P
0
JMS
Ji1S
JMP
2 1 2
215

260
2 0 7

i
• * l

CLA
1 TYPE

C215
TYPE
C212
TYPE
I CRLF

C240
TYPE
I SPCI

SPC I
SPC!
I SPC2

-215
-240

, - 3 7 7
CLL
TAD
RAR
TAD
ION
JMP

,TAD
DC A
TAD
DCA
651-

,TAD
CLL
TAD
ION
JMP

CLA
LIK1

AC1

I 0
NFULW

we
BANK+I
CA
4
LIK2
RAR
AC2

I PROG
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4 C 1 , 3
AC 2 , 0
LIKJ, I
L I K 2 , 0

i. 'Sjb, DGTL3
V4DG, DGTL4

*'40C, OCTL4
JLOCK , BLOKME
Sr.PHAI ,CK4LF
EVri^r, EVNTME
lilli-INO, RUNflc
KEAJ, REAUH
P M M , MESAGE
i-XAGCH.FLGCLH
WATCOM,EHRCOM
CJHCLE.PIWAIT
w a i T , DiJAIT
P3LK , 0
BLK5, 0
ADRS, 65
CHAR , i)
REG, 0
WRDI, 3
WD2, a

H O L C , 0
CONT1 , '/
C O N T 2 , it)
C0NI3, 0

POINTK.-J

0
, 7

•1ASK2, 17
FULB , i 5
'JFUL3, - 1 5
FULL,
\FULE,320
FULW, 32K!0
NfULW, -320i3
dANK, DATA

D
DATA
DATA-1

PLS20, 20
PLS10, 10
PLS4, 4
MIN20, - 2 0
i1IN5, - 5
(IIN4, - 4
MIN3, - 3
>ii ?J2, - 2
EUPPER , 3
ELOWER, 0
TOFU, 0
TOFL, 0
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PHDEUX,EUPP£R-I
LCOIN, 0
S IDE, 0
C4K, *030
LMEM, TOF1

/START-WAITING ROUTINE, RUN 3

M ,

I N I T , I OF
JMS
IAC
DCA
IAC
DCA
JMP
STA
DCA
TAD
DCA
TAD
DCA

DISCRI ,HLT
LAS
SPA
JMP
CMA
DCA
LAS
ISZ
JMP
CLL

CLEAR I .TAD
DCA
TAD
JMS
TAD
DCA
TAU
JMS
JMP

NOCH, - 5 4

I FLAGCli

BLKS

FBLK
CLEAR 1

SIGN
MIN4
COMT1
PHDEDX
IR1

. + 6

I IR1

CONT1
DISCRI
CLA
SCALER
IR1
NOCH
RESET
PHA
IRI
M5200
RESET
I WATCOM

/CLEAR FLAGS

/SET D I S C R I . LEVELS

/UNCHANGED SETTING

/CLEAR COUNTER MEMORY

/CLEAR DATA MEMORY

, - 5 2 3 0
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START, ION
TAD BANK+1
CIA
TAC CA
SNA CLA
JMP START
TAD 1 BANK
DCA RUN
TAu BANK+1
TAD PLS3
DCA REG
TAD I REG
DCA MAG
TAD ^ L S l f l
JMP GO

PI WAIT,CLA
TAD COMPAR
CIA
TAD CA
SZA CLA
JMP .+6
TAU SIGN
SZA CLA
JMP PI WAIT
I OF
JMP I WATCO.-I
TAD COMPAH
TAJ PLS3
DCA RtG
TAu C0.1PAR
TAL' /.Etii)
SNA CLA
JMP .+4
TAD COrtPAR
TAD PLSlz)
JMP GO+1
TAD BANK+1
DCA I R I
IAC

TAD NFIJLW
JflS RESET

GO, TAD BANK+1
DCA COMPAR
JMP I CLASS
SELECT
-75 77
3

CLASS,
MF.ND,
PLS3,
COMPArt
RESET,

DCA CONT1
DCA I I R I
ISZ CONT1
JMP . - 2
JMP I RESET

/FIRST DATA IN?
/NO, CHECK AGAIN
/YES
/STORE RUN NO

/STORE MAGNET CURRENT

/WAIT UNTIL NEXT DATA IN

/ISTHIS RUN OVth?
/NO
/YES

/LAST ONE?

/NO
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/PRINT OUT SEKIES OF CHARACTERS

CLA
TAD
DCA
TAD
DCA
TAD
RTR
RTR
KTR
JMS
TAD
JMS
JMP

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

HOME, JMS
JMP

••KSKOj 77
MIW40, - 4 0
C245, -245
C340 , 340

CMA
MESAGE
I R I
1 IRI
TEMP
TEMP

TYPECH
TEMP
TYPECK
MESAGE+4

MASK 3

I IRI
MIN40

.+3
C340
DONE
MIN3

.+3
C212
DONE
MIN2

.+3
C 2 I 5
DONE
C245
TYPE
I TYPECH

/END OF MASSAGE
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*400
/EVENT CLASSIFICATION
/SCALER N O . l
SELECT,DCA SIDE

I.SZ REG
TAD I REG
RTL CLL
SNL
JMP MOMCH
CLA
TAD C4K
DCA SIDE
TAD I REG
RTL CLL

MOMCH ,RAL
SNL
JMP KLOW
3AL
SNL
JMP KHIGH
JMS KMARK
ISZ DHL2
SKP
ISZ DHL1
JMP GOBACK
ISZ HL2
SKP
ISZ HL1
JMP GOBACK

KHIGH ,JMS KMARK
ISZ DH2
SKP
ISZ DH1
Ji1P BAUM-3
ISZ H2
SKP
ISZ HI
JMP BADM-3

KLOW.RAL
SNL
JMP BADM
JMS KMARK
ISZ DL2
SKP
ISZ DLl
JMP ,+A
ISZ L2
SKP
ISZ L I
TAD C16
TAD SIDE
DCA SIDE

I LMDA
KMARK

ISZ DNHL2
SKP
ISZ DNHLi
JMP GOBACK
ISZ NHL2
SKP

JMP

/ACCIDENTAL MARK

/CHECK MOMENTUM CHANNEL

/HIGH MOMENTUM CHANNEL

/BAD EVENT
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ISZ NHL I
JMP GOBACK

C 1 6 . 1 6
LMDA,LAMDA

K,1ARK,3
CLA
TALI S U E
SPA CLA
JMP 1 KMARK
TAD PLS4
TAD KMARK
DCA KMARK
JMP I KMARK

GOBACK,TAD PLS4
TAD REG
DCA UEG
JMP I nEADY

FEAUY.PIWAIT

DCTL5,0
£TA
TAD I DGTL5
DCA IR2
TAU I IR2
DCA WRD1
TAC I IR2
DCA WRD2
TAD MIN5
DCA CO.MT3
TAD 1 AJR2
DCA I K 2
ISZ DGTL5

STEP3.DCA CONT4
TAD I IR2
DCA HSUB
TAD 1 1R2
DCA LSUB

STEP4.CLL

TAD LSUB
TAD WRD2
DCA TEMP
RAL
TAD HSUB
TAD WRD1
SNL
Ji lP 1 S5
ISZ CONT4
TAD TEMP
DCA WRD2
JMP STEP A

S5.STEP5
HSU3.0
LSUD,0
ADR2.TENPWR

/JUMP A LOCATIONS IF TRUE COINCIDENCE

/DOUBLE PRECISION DECIMAL PRINT,b DIGITS
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L 0 G 1 C 1 , . /COUNT REGISTERS FOR K-COIN,
DW1 , a

DL1 , 0

DHL1,«3
UHL ,̂«5

DNHLi ,2

,
111 ,u
H2,0
LI ,0
Lii.B

HL1 ,0
HL2.3

f-'HLl.i)

/COUNT REGISTERS FOH LAMDA COIN
HLA1 ,i3
HLA2.3

H S L A l , 3
HSLA2.B

H L D l , 0

HSLH 1

HLAii l .S
HLAB2.0

HSLAB 1,8
USLAB2,0

HNOL1,0
HNOL2,0

LLAl.a

LSLA1 ,0
LSLA2,B

LLB1.0
LLB2.0

LSLB1.0
LSLB2.0
LLAB1.I*

LLAB2.0
LSLAB1.0
LSLAB2.0
LN0L1 ,0
1.NOL2.0
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/SCAL-'fi '-0
LAi'17-A .TAJ

KTK
RAR
SML
J !'1P
hAH
SNL
JMP
JMS

.1
I REG
CLL

KOTLB

LMARK+4
SCALE

HLAB2
LMAKK ,TAL>

TAu
DCA
JHP
JMS

PL2
PL2
LCOIN
I PH
SCALE

HLB2
JMP

\0TLB ,KAR
SNL
JMP
J.1S
HLA;
JMP
RAR
SNL
JMP
PAR
SNL
JMP
JMS

LfOARK + l

.+ 4
SCALE

LMARK+2

NOTH

. + 4
SCALE

HSLAB2
JMP
JMS

LMARK
SCALE

MSLB2
IAC
JMP

'SNL
JMP
Ji'lS

LMARK+J

.+5
SCALE

HSLA2
IAC
JMP
JMS

LMARK+2
SCALE

HN0L2
TAD
JMP

C4K
LMARK+2

PH.SPECT

/MARK FOR IDENTIFICATION

- 1 8 -



SCALE ,U
CLA
TAD
AND
TAD
DCA
CMA
TAu
DCA
ISZ
r,KP
ISZ
ISZ
JMP

.-IA11K ,77

SIDE
MASK
I SCALE
WRD2

M D 2
WRDi
I WRD2

1 WKDI
SCALE
1 SCALE

/CHECK L-MARK AND COUi.f IN DOUBLE P K E C I S I O N

T O F 1 , . /POINTER FOR DATA BANK

TAu C0N14
TAJ CiiSiJ
JMS TYPE
ISZ C0NT3
JrtP 1 S3
TAD I W5DCi
DCA ADRS
JMP I AUKS

S3.STEP3
TENFWR,. /POWERS OF-TEN

7775
4360
7777
G/13S5
7777
7634
7777
77S6
7777
7777
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INTR,

HT'JP,

rb'LL ,

CONlwUL
DTSF
JMP .+5
DCA AC1
KAL
DCA L I K 1
JMP I MCOfl
DCA AC2
RAL
DCA L I K 2
TAD Z 0
DCA PROG
6501
SKP
JMP FULL
6511
JMP I OTHEh
TAD . - 4
DCA KEPT
TA:- we
TAU FUL1*1

C/,A
STL RAit
STL RAR
STL nAi<
DCA C O M !
DCA TEMP
T A J CONT1
TAJ PLSiili
1SZ TEMP
SPA
I ̂ P — \

CLA
TAL, TE;IP
C I A
J;IP .+6
TAD WEVNTS+1
DCA REPT
TAD NFULE
DCA CONT1
TAD NFULB
DCA MW3
JMS FLGCLh
TAD FBLK
DCA MWB+I
TAD BANK
IAC
DCA POINTR

WEVNI'S.ISZ EVCNT
SPA CLA
1SZ SUiltVC
TAD EVCNT
DCA I POINTR
TAD P L S M
TAD POINTR
DCA POINTR
ISZ CONT1
JMP WEVNTS

/DECTAPE FLAG

/UATA REGION FULL?

/END OF RUN

/=SKP

/WRITE EVENT NO.
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IWRI TE.JMS
DATA

|7;!.t/), l&'&t

JMS
TAu
CIA
T A J
DCA
TAu
TAJ

(EPT, SPA
JrtP
I OF
JMS
TAO
JKS
J?IS
J1S
TAD
J,vjg

JMS
STA
TAD
J^S
Jf1f
TAD
DCA
J 1 : '

DCA
JMP

I IW128

1 WAIT
I'IWB

FBLK
FBLK
FBLK
DTEND
CLA
KF.TJTK

HUNME
1 BANK
I W4OC
CRLF
BLOKrtE
BLKS
I W40C
SPC2

FBLK
I W40C
CRLF
FRLK
1LKS
FVNTME
I W5DG

rVC

SI GN
h^TUKN

•"•TMr;', T I Y F
nr-:NT, 1 .-:;-7u---

/TRANSFER DATA

/CHECK THE END OF DEC TAPE

/CONTINUE DATA TAKING

BLOKMF,

R1INME,

KCC
TCF
J*!P I FLCCLR

, 0
.IMS I P h i NT

I 703
1 5 4 0
7500
JMP I BLOKME

J1S I PRINT
2225
1540

JMP I R'JNME
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J*1S I PKHVT
P5SS

2 4 2 3
7520
JI-1P I EVNTMr
0
JMS I PKIMT

43 43
4330
J1P I CK4LF

/TYPE OUT OKIGINAL DATA

J!1S I BLOCK
JMS OCTL
J1P ONEBLK
DCA MRB+1
J"1S OCTL
J*iP ONF.BLK
CLL CKA
TAD MhR+1
J»P . + 4

,TAD TEMP
DC A I1HB + 1
STA
DCA OCTL
JMS CRLF

.TAD .+4
DCA RTPNT
TAD OCTL
TAP FULB
571
JMP .+fi
DCA OCTL
TA'J i-1» 790,8
DCA RTPNT
TAD MfllLP.
JUP .+3
CLL CLA
TAD OCTL
DCA MK;.

L « E A D , J ^ I IR12P
DATA
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0
JMS 1 WAIT
I OF
TAD BANK+1
DCA IR1
TAD MRB
DCA CONTl
TAD MIN2 3
DCA C0NT2

TTYPE, TAD 1 13 1
DCA HOLD
TAD HOLD
CIA IAC
TAD I BANK
SNA CLA
J"1P .+•>
HIT
LAS
SMA CLA
JMP RTPMT+2
TAD HOLD
JMS I W^OC
J'lS LOAi
JMS I W4DC
J!4S SPC 1
JMS LOAU
JMS DGTL3
J«S LOAD
JMS I W40C
TAD MI fM
DCA DGTL3
JilS LOAD
JMS I W4DG
ISZ DGTL3
JMP . - 3
JMS CRLF
ISZ C0NT2
JMP TTYPE
JMS I SEPRAT
ISZ CONTl
JMP TTYPE-2
TAD FULB
TAD MRB+1
DCA MRB+1

RTPNT, NOP
JMP CNTMUF.
JMS I SEPRAT
JMP I WATCOM
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ncTL, 0
DCA
JMS
TAD
TAD
S7A
JMP
ISZ
TAD
JMP
TAD
TAJ
SNA
JMP
TAli
AND
DCA
TAD
CLL
fin
TAD
DCA
JYiP
0
jfir
TAD
J.-1P
8
DCA
TAD
DCA
TAD
CLL
RTL
DCA
TAD
RAL
AND
TAD
JMS
IS?
JMP
JMP

TFMP
I READ
HOLD
MSPC
CLA
,+ A
OCTL
TEMP
I OCTL
HOLD
MCR
CLA
I OCTI.
HOLD
MASK 1
HOLJ
TEMP
RAL

HOL^
TEMP
OCTL+2

SPC2
I IR1
I LOAD

TEMP
MIN3
CONT3
TEMP
RTL

TEMP
TFMP

MASK2
C2 60
TYPE
CONT3
STEP I
I DGTL3

1/1A

DGT1.3, 0 /BCD-TO-DECIMAL PRINT , 3 D I G I T S

ST-P i
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/COMMAND WAIT ROUTINE

TTYF TCf
KSH~

J'1P
JMS
J1S
TAD
DCA
J«1S
TAD
TAD
SZA
J»P
TAD
JHS
TAL!
DCA
TOP
DCA
TAD
DCA

ERR Oh
I FLAGCH
READh
HOLD
T£MP
RFADR
HOLD
MCR
CLA
ERRCOM
C ? t 2
TYPE
ADKSCl
I R l
n iN^
CON11
ADRSC?
C0NT2
TEMP
I IRl
CLA
. + 4

I C0NT2
C0VT2

THY ,

TAD
S7.A

JMP
TAD
DCA

ISZ CONT2
IS7 CONT1
JMP CMCH

,TAU BELL
J^IS TYPE
JM3 CKLF
JCIP COMMU
DCA TEMP
1OF
,1'̂ S I PRINT
3^22
2? 45
43^3
TAD TEMP
HLT
.I"1S I FLAGCR
!.AS
S . « CLA
cHP F.HhCOil
JMP I TRY
STOP
START

/READ IN COMMAND CHARACTtKS

/ILLEGAL COMMANU

/TRY AGAIN
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yiUK,

STfl

JJTL4

-hV.
- 3 1

4
3
7

-324
'...+ 1

DATK
MAI
OuOlIT
TArtLE
TA'J
DCA
TAD
DCA
DCA
DCA

DCA

JMP

DCA
TAD
DCA
TAD
DCA
DCA

, CLL
TAD
TAD
SNL
.IMP
T.CA
IG7
JMP

TA:<
TAD
JMS
IS7
ISZ
JMP
JMP

1 , .+ !

•S'RILW
we
RANK+l
CA
SUHEVC
EVCNT

SIt iN
4

I UEGN

TfMP
MIN4
CONT3
ADDCNl
POINTH
CONT4

TEMP
I POINTK

.+4
TT'OP
C0MT4
STFP2

CON'H
C2^0
TYPE
POIJJTR
CONT3
STEP2-1
I DGTI.4

- 1 7 5 0
- 1 4 4

/ENABLE DATA TAKING

/PRINT 4 DIBITS

- 1
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READR, 0
CLL
KSF
JttP
KRB
TLS
TSF
.IMP
TCF
DC A
TAD
TAD
SZA
J:1P

J:IP
0CTL4, 0

DCA
TAD
DCA

STKPfi , TAD
CLL
RTL
DCA
TAD
RAL
AND
TAD
JMS
ISZ
JMP
JK1P

CLA

. - 1

. - I

HOLD
HOLD
riRBOUT
CLA
I READK
ERRCOM

TF:MP
MI N4
CO\'T3
TF^IP
KAL

TEMP
TEMP

MASK 1
C2S0
TYPE
CONT3
STEP6
I OCTL4

/READ ASR-33

/PRINT OCTAL
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/DEC TAPE SUBROUTINE

/TC0I IOT DEFINITIONS

DTXA :S764 /XOR AC TO STATUS A
DTPBr6772 /READ STATUS B
DTCA= 6762 /CLEAR STATUS A
OTRA =6761 /READ STATUS A
DTLA=6766 /LOAD STATUS A (CLEAR AND XOR)
DTL3=6774 /LOAD STATUS B

DTSF=6771 / S K I P ON TC01 FLAGS

R12Rt

w i n s ,

DGR,

DRET,
UI1F,

OTFMP ,
DTEMX ,
ttGET,

DCHET,
DR 1 2 P ,

D R 1 2 7 ,

/READ 128 WORDS
/WAIT IF MOTION I S ON

0
JMS DWAIT
TAD Rl?.«
DCA Wl?.s
CLA I AC
JMP DGH-?

JMS DWAIT
TAD DR12RC
DCA DRET
CLA CMA
JMS DGET
DCA R 12P
JMS DGET
DCA Dllr
JMS DGET
DCA DNCB
TAD DCRET
DCA DSEf<H
DCA DSTOP
..IrtS DGET
JMP O T S l - l

a
0
JMP I W12S

0 /PICK UP ARGUEMENTS
TAD I W128
ISZ W12R
JMP 1 DGET
DRET
TAD D20
TAD D50
DTXA
TAD R12R
DCA I DCAA /ADRESS OF DATA

/POINT INT TO DATA
/SEND A READ OR WRITE

/SET WORD COUNT FOR

/SET TO WRITE

I F MOTION I S ON

/READ WRITE RETURN AFTEH SEARCH
/FIRST

/COKE LOC

/UNIT AND F I E L D

/DON'T STOP THANSPOHT AFTER SEARCH
/GET BLOCK NUMBER
/ I N I T I A T E SEARCH

/WRITE
/READ
/SET FUNCTION

I S Z MCOM
DTXA

TAD D762I0
DCA I DWC
JMP I DIS
JMP DTS3A
DTKT

128(10)WORDS

/EXIT

/READ STATUS B
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LIT lilt NX ,

,)i( i^fiC ,
JCAA ,
DWC ,
i ,up i]

') 5 î
X I NT,

;V*LK I
1)4 ("3,

SKA CLA
J>iP DSR
ISZ DMCB
J,>IP DKI27

TA1J D2i30
TAD D43M
JMP D M 27
DR12F
7755
7754
n
* i

30
D l S T - 1
20

DT'nLK
40.3

i'TMLK ,

DTS I ,

! ) T S ° ,

FLAG
/COUNT BLOCKS
/CONTINUE OPERATION

/COMPLEMENT MOTION AND DIRECTION

/POINTER TO CURRENT ADtfftESS
/POINTEh TO WORD COUNT

0
/STORE BLOCK NUM11ZR

/INTERRUPT RETURN

DCA RI?.P
JP1S DWAIT
TAD DTURNX
DCA DSTOP
TAD R12R
DCA DTEM
TAD DBLK
DCA I DCAA
TAD DC I NT
DCA MCOM

CLA IAC
TAD DSEHH
DCA DTKMP
TAD I DTEMP
AMD D7303
TAD D614
DTt.A
DTLB

ISZ DTEI1P
ION
JMP I DTEMP
DTRB
RTL
SPA CLA
JMP DTURNX /IN END ZONE; TURN AROUND
DTRB
SPA CLA
JMP DER
DTRA

/PICK UP UNIT
/SET TO SEARCH,NOKrtAL.REVEhSE

/LOAD STATUS A
/FIELD 0

/ENABLE iNTtRKUPT
/RETURN TO USER
/LOOK FOR END ZONE

/ERROR FLAG
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D7S00,

DTURN,

D E R .

DTFIND,

DSTOP,

D2,
DWA 1 T ,

/OPERATE 2 CLA

RTL
RTL
7S00
TAD DTBLK
CMA IAC
TAD DTEM
SNA
JMP DTFIND /FOUND BLOCK CHECK DIR
CMA 1AC
SNL
IAC
SNL CLA
TAD D400 /TURN I F HERE
JMP DR127 /XOR TO A STATUS AND DISMIS
DTRA
AMD D200
TAD D2
DTXA
DTRL

/STOP TAPE I F RUNNING
/DON'T CLE

A
ERRORS

/ERROR STATUS B
JMP I DTERR
SNL CLA /TEST MOTION
JMP DRI27 /DON'T TUhN YET
TAD I OSERH
DCA DSERH
0
DTXA
TAD DUF
DTLB
JMP I DSEhH
2
0
DTRA
AND D202
SZA CLA
JMP . - 3
JMP I DWA I T

/GET COMPLETION HETURN

/EITHER A 0 OR TAD D200 (STOP)
/CLEAR FLAG

/SET MEM FIELD
/EXIT TO COMPLETION RETURN

/WAIT FOR NO MOTION
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*?!"(?!<!

3PECT.IS7.
TAD
]AC
liCA
TAu
DCA
TAb
JMS
JF1P
SKP

OOi>K ,JMP
TAU
DCA
TA!)
SPA
JMP
TAD
TAD
SNA
JMP
TAD
TAD
DCA
JMS

fJOL.lii ,TAD
TAD
DCA
TAL.
SPA
.HP

,JI"1P
ISZ

J'-ip

'TAD

JCA

JfiS
JI'IP
ISZ
TAD
uCA
TAD
J.4P

j}f T ANALYSIS
REG
REG

PHDEUX
IW3
I WKD3
SPH /Dt/DX
DEDX

CONDITION

1 CIRCLE
DOOM-2
LOC
LCOIN
CLA
NOLi'lD
LCO1N
MIN4
CLA
DCO1M
LCOIN
LMEM
IK2
STOhE
PLS4
LMEM
I R 2
SIDE
CLA
LOC + 1
STOLi:

/TOF WITH LA ML) A COIN .

/SPECTROMETER CHANNEL

IH2
LOC-1
P H U Z J X

P 2

/ACCIDENTAL K-COIN,

1 REG
SPH
I CIRCLE
hEG /TOF
DOOft
LOC
P2
NOL-^L.

CONDITION
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SPH.0
AND MASK A
DCA CHAR
TAD CHAH
TAD I 1R3
5 >1A CLA
J1P I SPF
TAD I 1H3
TAD CHAR
SNA CLA
ISZ SPH
JKP I SPH

STORE,0
TAD I REG
AMU f,ASK4
TAD I 1R2
DCA ADFiS
ISZ I ADRS
MOP
JHP I 5 TOKt

DCOI'J.TAJ LMEfi
1AC
DCA 1*2
JMS STORE
ISZ 1K2
Jf1S STOKE
JMP NOLMD

.'•IASK4.J 77
!?. ,2

/SKIP IF PULSE-HEIGHT CONDITION IS

/STORE THE PULSE HEIGHT

/ACCIDENTAL LAMDA C O I N .

Y
TAHLF.JMS I SEPRAT

JMS I RUNNO
TAD RUN
SPA CLA
IAC
TAD CODE
JMS TYPE
TAL RUN
KTL
SNL CLA

DOWN

/TARGET FULL7

/EMPTY

/LA.1DA-A DOWN
JMS I PRINT /LAMDA-A UP

Ji*!P ,-i
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DOWN,JMS I PriINT

TAD
ANu
Jl<1S
J MS
4543
4040
4015
2107
750 k)
TAD
JtfS
J.1S
J,1S

DCA
TAD
DCA

LINEI .TAD
JMS
JrfP
JMS
TAD
LCA

LI NF2.1AD
TAD
JMS
JMP
JHS
JMS
T A J
OCA
DCA

CHANL.JMS
TAu
JMS
JMS
TAu
DCA
TAD
DCA

NOTYET.JMS
TAD
CLL
TAD
DCA
TAD
CLL
TAD
DCA
TAD
CIA
TAD

RUN
MASK 5
I W4OC /RUN NO.
I Ph i NT

MAG
1 W3DG /MAGNET EXCIT
CHLF
CRLF

oLALLh /LUu J U UUUiM i D
IRI
M1N2
CONTI
NIN4 /SPECTROMETER
DTYPE
LINEI
CRLF
P1IM2
CONTI
111 N2 /LAMDA COIN .
MI N5
DTYPE
LINE2
CHLF
CtiLF
l<150
CONTI
HOLO
CKLF
HOLD
1 U4DG
5PC1
LrtEM
I k l
MIN4
CONT2
SPCI
HOLD
RAL
I IRI
ADRS1
HOLD
RAL
I IRI
A0RS2
I ADRS2

I ADRS1

COIN,
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DCA PHOG
ISZ ADKS1
137 ADRS2
TAO I ADRS2
CIA
TAD I ADRS1
TAD PROG
SMA
JMP PLUS
CIA
DCA PIAOG

TAu CODE+i /MINUS SIGN
JMS TYPE

CONTNT ,IAO PhOG
JMS I W4LG
1SZ C0KT2
JMP MJTYET
ISZ HOLD
ISZ CONT1
JMP CHANL
JMP I WATCOM

PLUS,DC A PROG
JMS SPC1
JM? CONTNT

/THUE COIN.-ACCIDENTAL C O I N . IN TWO CHANNELS

255
,1ASK5,1777

M5M.-S2

AUHS2.0
DTYPF. ,0

DCA
J'lS

JUS
IS7.
TAn
DCA
JMS
2
1SZ
I5Z
JMP
ISZ
JMP
ISZ
JMP

C0NT2
ChLF
SPCI
GPCI
IK 1
IN!
.+2
I W5DG

Irtl
C0NT2
DTYPE+4
CONT1
I DTYPE
DTYPE
1 DTYPE

uATA.U
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CLEAR
MEMORIES

FEAT) IN
VISCR/.
LEI/ELS

ON-LINE DATA TAKING PROGRAM

(a) MAIN ROUTINE

\SET REGISTERS j

I ENABLE
DATA TAKING

NO

STORE FUN
PARAMETERS

Pick UP FAST
LOQ-IC CODE

EXAMINE EACH
BIT Hlo*0u

INCREMENT THE
CONTENT OF
COUNT REGISTER

TYPE IN
PARAMETERS

PRINT OUT

SUMMARY

PRINT OUT
RAW DATA

COMPARE
PULSE HEIGHTS

WITH
ViSCRI. LEVELS

I STORE Evem
IN SPECTRUM

CHECH
DATA
REGION

SET £X/T TO
MICROTAPE
"WRITE"
ROUTINE

I

no

SET EXIT
• TO

COMMAND
LOOP

CHECK KUN
JWtAMBTERS,
MAGNET
SETTING
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(b) INTERRUPT SERVICE ROUTINE

YES NO

SET POINTER
TO "END"

SET VOINTER

TO "FULL "

STOP
DATA
ACQUISITION

ERROR IS
DETECTED

<rO TO WAITING LOOP

GO "BACK TO
INTERRUPTED THO$RAM

WRITE
EVENT
NO.

SET
•BLOCK
NO.

ERKOK

Yes

VPINT OUT
RUN
PARAMETERS

ENABLE

DATA TAHINQr

YES

1
DEC TAPE
SUBROUTINE

"SEATtCH"

"WRITE"

VOA/E
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