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Abstract

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 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
parmanently 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.

1)

p + . -
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

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

the previous reportl). 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 ocut
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 the¢ data buffer are temporarily stored
into locations from 4400 to 7577_,, where 208

8

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

10 events can be stored.

run, while the program occupies from 0001 to 23778.



§2 Program Description

Commands
The control of the program returns to a lcop 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
(2). A bell rings wien 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 for the l-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.
b 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 out the summary.
0 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.



Program Sequence

The program sequence is illustrated by the flow diagram shown in
Fig. 1.
1) Clear 1/0 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 t.e magnet current associated with the
first event.
7) Classifv the event.
The content of each bit of the logic code is successively examined
by the shifting operation for this purpose.
7-a) K+ channel.
A good event is selected at this stage by checking che presence
of an accidental mark and the indication of momentum chaumnels.
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8)

9)

10)

11)

7-b) A° channel.
For a good K+ event, the presence of a coincident A° signal
i{s 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.
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. 1In this
case, only the event having the required dE/dx is prucessed. Bad
avents with logically impossible logic codes bypass this step.
Pick up the next event.
The :~me procedure is repeated bypassing the step 6).
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.

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, énother 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 timg, the pulse-height spectra are printed out

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

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 TC0l TAPE ROUTINES supplied from DECB). It controls
the operation to transfer the data in unitsof 12810 words using the TCO1

tape system.
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Appendix
Program Listing
for
On-Line Data Taking Program

KRUN3



*]
/ON-LINE DATA TAKING PROGRAM,KRUN3

JMP 1 2
INTK
J1S, BACK
JTEKR, ERROR
coM, o
WwC (%]
ca, 2
IR, a
IRZ. @
IR3, Y
RUN, 2
YAG, ¢
SIGN, ¢
SCALER ,LOGICI1
PHA , 231717
TYPE, ¢
LS
ISF
JMP =1
1CF
CLL CLA
J4P 1 TYPE
CRLF, ¢
TAC C215
JMS TYPE
TAL C212
JMS TYPE
JMP 1 CRLF
sPcl, @
TaL CZ42
JMS TYPE
JMP 1 SPCI
SPC=, U
JMS SPCI
JiMS SPC1
JMP I SPC2
ca2t2, z2le
cz15, 215
c24d, 249
c26d4, 264
5L, 207
.'ER| '215
SPC, =249

RBOUT ;=377
GACK, CLL CLA
TAD LIK1
RAR
TAD ACI
10N
JUP 1 @
RETDTK ,TAD NFULW
DCA WC
TAD BANK+1
DCA CA
€514
RETURN,TAD LIK2
CLL RAR
TAD AC2
10N
JMP I PROG
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cl, d
ACz, ¢
LIKL, 2
LIk2, @
P, 3B

[1la7 w2
Inléggnlis
wiJda, ODGTLS
wapa, DGTLA4
WLy uGTLS
£440C, OCTL4
5L0CK, BLOKME
SZPRAT,CH ALF
EVENT, CUNTME
KUNNO, RUNMC
hEAD, REAUK
S INT, MESAGE
FLAGCR (FLGCLK
WATC UM LZRRCOM
CIRCLE ,PIWAIT
wAIT, DWAIT
FBLK ,
3LK3,
ADRS,
CHAR ,
REG ,
WRD1,
WRD2,
Wwa3,
[Fp ,
HOLE,
CONTI,
contiz,
CONT3,
CONT 4,
POINTK &
SHATVC .8
SYCNT, @
MASK1, 7
‘nSKz, 17
FULR, 15
NFUL3, =15
FULE, 324
AFULE ,~320
FULY, 3249
NFULW , =320

ceESSNHAEMNNRE SRS

44NK, DATA
DATA -1

PLS24, 28
PLS19, 19
PLS4, 4

M N2O, ~-28
MINS, =5
MINA, -4
MIN3, -3
N2, -2
FUPPER ,2
ELOWER ,@
TOFL, '@

TOFL, @2



PHDEDY ,EUPPER =1

LCOIN, @
SIDE, @
CaK, 2229
LMEM, TOF!

/START-WA1TING ROUTINE , RUN 3

%204

INIT, 1OF
JMS
14C
DCA
I1AC
DCA
JuP

MIN, STA
DCA
TAD
DCA
TAD
DCA

UISCRI ,HLT
LAS
SPA
Jup
CMA
DCA
LAS
157
JP
CLL

CLEAR ,TAD
DCA
TAD
Jm3
TAD
DCA
TAD
JHS
JuP

NOCH, -54

I FLAGCK
BLKS

FBLK
CLEARY

S1GN
MiN4
CONT
PHDEDX
IR1

-+S
1 IRl

CONTI
DISCRI
CLA
SCALER
IR1L
NQCH
RESET
PHA
IR1
mM5290
RESET
I WATCOM

%5208, -5200

/CLEAR FLAGS

/SET DISCRI,. LEVELS

/UNCHANGED SETTING

/CLEAR COUNTER MEMORY

/CLEAR DATA MEMORY
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START, ION ,
TAD BANK+1
CIA
TAL CA
SNA CLA /FIRST DATA IN?
JMP START /NG, CHECK AGAIN
TAD 1 BANK /YES
DCA RUN /STORE RUN NO
TAD BANK+1
TAD PLS3
DCA REG
TAD I REG
DCA MAG /STORE MAGNET CURRENT
TAD FLS1@
JMP GO
PIWAIT,CLA
TAD COMPAR /WAIT UNTIL NEXT DATA IN
ClA
TAD CA
SZA CLA
JMP +6
Tab SIGN
Szs CLA /1STHIS RUN OVEK?
JUP PTUWAIT /NO
10F /YES
JMP 1 WATCOM
TAD COMPAK
TAD PLS3
DCA REG
TAu COJPAR
TAL SEND
SNA CLA /LAST ONE?
JWP .+4
TAD COvPARK /NO
TAD PLS14
JUP GO+1
TAD BANK+]
DCA IRI
1AC
TAD NFULW
JMS RESET
Gn, TAD BANK+1
DCA COMPAR
JMP 1 CLASS
CLASS, SELECT
MEND, =~7577
PLS3, 3
COMPAR ,
RESET, @
DCA CONTI
DCA 1 IRI
1S7 CONTI
JUp -2
J¥P I RESET
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MFRINT QUT SERIES OF CHARACTERS
MESAGE,&/‘I
CLA CMA
TAD MESAGE
DCA IRI
TAD 1 IRI
DCA TEMP
TAD TEMP
RIk
RIR
RTR
JMS TYPECH
TAD TEWP
JMs TYPECH
JMP MESAGE+4
TYPECH ,»
ANJ MASK3
SNA
JMP [ IRI /END OF MASSAGE
TAD ™MIN4Q
SMA
JMP 43
TAD C340
JMP DONE
TAD MIN3
S7A
JMP  +3
TAD c21l2
JMP DONE
TAD MINZ
S5ZA
JMP . +3
TAD Cc215
JMP DONE
TAL C245
uoNe, JMS TYPE
JYP I TYPECH
-'V-\,SK._,' 17
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*400

/EVENT CLASSIFICATION

/SCALER NO
SELECT,DCA
157

TAD

RTL

SAL

JMP

CLA

TAD

DCA

TAD

RTL
MOMCH ,RAL
SAL

JMP

2AL

SAL

JMP

JNS

157

SKP

1sz

JMP

15z

SKP

1sz

JUP
KHIGH ,JMS
1Sz

SKP

1sz

JHP

152

SKP

1Sz

JMP
KLOW,RAL
SHL

JMP

JMs

1Sz

SKP

152

JMP

157

SKP

Isz

TAD

TAD

DCA

JHP

3ADM ,JMS
1sz

SKP

1Sz

JUP

sz

SKP

ol

SIDE
REG
I REG
CLL

MOMCH

C 4K /ACCIDENTAL MARK
SIDE
1 REG
CLL
/CHECK MOMENTUM CHANNEL

KLOW

KHIGH
KMARK
DHLZ

DHL1I
GOBACK
HL2

HL!

GOBACK

KMARK /HIGH MOMENTUM CHANNEL
DH2

DH1
BAUM-3
H2

H1
BADM=3

BADM
KMARK
bL2

DL1
i
Lz

Ll

Cls

SIDE

SIDE

1 LMDA

KMARK /BAD EVENT
DHHLZ2

DNHL1

GOBACK
NHLZ2
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15Z NHLI
JMP GOBACK
Cl16,16
LMDA ,LAMDA
KMARK o3 /JUMP 4 LOCATIONS 1F TRUE COINCIDENCE
CLA
TAD SIuE
SPA CLA
JMP 1 KIARK
TAD PLS4
TAL KMARK
DCA KMARK
JMP 1 KMARK
GOBACK ,TAD PLS4
TAD REG
DCA RFG
JMP 1 KEADY
FEADY ,PIWAIT

DCTLS ¢ /DOUBLE PRECISION DECIMAL PRINT,5 DIGITS
STA
TAD 1 DGTLS
Dca IR2
TAu 1 IR2
DCA WRDIL
TAD 1 IR2
DCA WRD2
TAD MINS
DCA CONT3
TAL 1 AJR2
DCA IK2
1SZ DGTLS
STEP3,DCA CONT4
TAD 1 IR2
DCA HSUB
TAD 1 IR2
DCA LSUB
STEP4,CLL
TAD LSUB
TAU WRD2
DCA TEMP
RAL
TAD HSUB
TAD WRDI
SNL
JWP 1 S5
ISZ CONT4
TAD TEMP
DCA WRD2
JMP STEP4
55,5TEP5
H518 , 2
LSUB , 2
ADR2 ,TENPWR
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*557
LOGIC!1,. /COUNT REGISTERS FOR K=~COIN,
DHI 49
DHL 9
DL1,9d
DL 4%
DHL1 ¥
DHLC ¥
DNHLI 44
JNHLZ , @
Hl e
HZ ,2
L1,0
Lz ,0
HL1,D
HLZ , 2
MHLL 9

e = -
YUy T,

ELYVAY
L£NMINT REGISTERS FOR LAMDA COIN,
HLAL,2
HLAZ,O
HSLAIT,2
HSLAZ,C
HLR1,2
pLa2 ,2
HSLK1,3
HSLRZ 4
HLAG 1,5
HLARZ ,d
HSLAG L , @
HSLABZ,6
HNOL T ,2
HNOLZ ,8
LLAL,3
LLAZ ,8
LSLAL ,9
LSLAZ,6
LLB 1t ,9
LLB2,0
LSLB1,0
LsLB2,2
LLAB1,®
LLAB2,0
L5LABL,2
LSLABZ2,0
LnoLl ,8
[.NOLZ 3
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/ACALTR %0.2 A
LaiM>A JTAU 1 REG
KTR CLL
RAR
SNL
4¢P NOTLB
nAK
SNL
JHP LMAKK+4
JMS SCALE
HLABZ
LMARK ,TAL PL2 /MARK FOR LIDENTIFICATION
TAu PLZ
DCA LCOIN
JiP I PH
JMS SCALE
HLB2
JMP LMARK+1
NOTLB (KAR
SNL
JMP 44
JMS SCALE
HLAZ
JMP LMARK+2
RAR
SNL
JMP NUTB
RAR
SKNL
JiP +4
JMS SCALE
HSLABZ
JVMP LMARK
JMS SCALE
HSLB2
I1AC
JMP LMARK+!
NOTH ,RAR
SNL
JMP 45
JiiS SCALE
HSLAZ
1AC
JMP LMARK+2
JMS SCALE
HNOLZ
TAD C4K
JMP LMARK+2
PH ,SPECT
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SCALE ,d
CLA
TAD
AND
TAD
DCA
CMA
TAD
DCA
152
JKP
15Z
152
JMP
JASK LT
pL2,2
10F1,.
24Q2
2668
3ol
344
3420
3664
4944
43¢

+745

LTS, CLA
TAu
TAD
JHs
152
JuP
TAG
DCA
JiP

S3,STEP

TENFUWR , .
1775
4560
7777
85438
17177
7634
171177
71756
17717
1717

/CHECK L-MARK AND COUsI 1IN DOUBLE PrRECISION

S1DE
MASK
I SCALE
WRDZ2

WRDZ2
WRDi
1 WRDZ2

1 WKEI1

SCALE
1 SCALE

/POINTER FOR DATA BARNK

COoNl4
Cz6d

TYPL

CONT3

1 53
I w5DaG

ADRS

1 ADKS
3
/POWERS OF .TEWN
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=1 0ds
/ANlennGPT CONInOL
INfR, DISF
JMP 45
LCA AC! /CECTAPE FLAG
HAL
DCA LIKI
JMP I MCOM
DCA AC2
RAL
DCA LIKZ
Tab z 9
DCA PROG
6531 /UATA REGION FULL?
SKP
JMP FULL
6511
JMP [ OTHEK
SToP, TAD .-4 /END OF RUN
LcA KEPT
TAG WC
TAu FULYW
CwA
STL RAK
STL RAR
STL nAK
DCA COMTY
DCA TchmP
TAu CONT!
TAJ PLSe¢6
152 TeEwMP
SPA
JNP =3
CLA
TAL TeopP
CIA
JiP  +6
FULL, TAD WEVNTS+1
BCA REPT
TAD NFULE
DCA CONTI
TAD NFULB
DCA #WB
JMS FLGCLk
TAD FBLK
DCA MWB+1
Tad BANYX
IAC
DCA POINTK
WZVNTS ,ISZ EVCNT
SPA CLA /:=SKP
1SZ sSU8EvC
TAD EVCNT
DCA ] POINTR /WRITE EVENT ND,
TAD PLS14
TAC POINIR
JCA POINTR
157 CONTI1
JIP WEUNTS
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DWRITE,,JIS 1 1Wl2g /TRANSFER CATA
DATA

1484, T34

i, W

[7]

Jis L WAIT

[ap WK

CIlA

TAu FBLK

bCA FBLK

TAu FBLK

TAu ULTEND /CHECK THE END OF CEC TAPE
wePT, SPA CLA

JiP KETOTK /CONTINUE CDATA TAKING

JOF

JMS RUNME

TAD 1 BANK

Jms 1 w40C

JnS CRLF

J15 BLOXME

TAD BLKS

JMs 1 waoc

JMS SPC2

STA

TAG FHLK

JM5 1 waoc

JMS CRLF

TAL FBLK

pCa BLKS

JM FUNTME

JME 1 WSLEG

SHAFYC

JNS CR4LF

DCA SIGH

JMP HWETURN
ATHEN, TIVF
LN, 1 =079
SLICLE o)

DT¥A

8512

5594

KCC

TCF

J¥P I FLGCLR
BLOYMFE, 2

dM5 I PHINT

421 4

1703

1340

7520

JMP 1 BLOKME
RUNME , @

JMS I PRINT

2325

1549

1617

1593

JMP I RUNME
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FUNTME ,@

JMS [ PRHNT

2506

#5186

2423

7520

JWP 1 EVNTMSI
CLaLF, B

Ji43 1 PRINT

4543

4343

4330

JYP 1 CH4LF

/TYPE QUT OhRIGINAL DATA

*1233

nsouT, JMs I BLOCK
JMS OCTL
JYP ONEBLK
BCA MRB+]
J4M5 0CTL
JMP ONERBLK
CLL CMA
TAD MuB+1
JMP ,+4

ANFRLK ,TAD TEMP
DCA MRB+1
STA
DCA OCTL
J#Hs CRLF

CNTNNE ,TAD .+4
DCA RTPNT
TAD OCTL
TAD FULB
57L
JMP L +6
DCa OCTL
TAD 1INT7I02
DCA RTPNT
TAD NFULDR
JUP  +3
CLL CLA
TAD OCTL
DCA k..

DREAD, JMS I IRIZR
DATA

“N 7AW, T8IV

g'R 3 . i/.’
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w 2
J¥5 1 WAILT
10F
TAD BANK+1
DCA IR1
TAD MRB
-DCA CONTI
TAD MINZD
DCA CONTZ
TTYPE, TAD 1 IR1
DCA HOLD
TAD HOLD
CMA IAC
TAD I BANK
SNA CLA
JP 45
1T
LAS
5MA CLA
JMP RTPNT+2
TAD HOLD
JMS 1 wa0C
JMS LOAS
JMS 1 wadn
Jus SPC1
JMS LOAL
JMS DGTL3
JMS LOAD
JMS 1 w40C
TAD MIN4
DCA DGTL3
JUS LOAD
JNS I Wabo
1SZ DGTL3
JWP -3
JMS CRLF
157 CONT2
JWP TTYPE
JMS 1 SEPRAT
ISZ CONTI
JMP TTYPE-2
TAD FULB
TAD MRB+1
DCA (RB+1
RTPNT, NOP
JMP CNTNUE
JMS 1 SEPRAT
JMP 1 wATCOM
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ncTL, @
DCa TFEMP
JMS 1 REALD
TAD HOLD
TAD MSPC
S7A CLA
JMP .+ 4
I1S8Z OCTL
TAD TEMP
JMP I OCTL
TAD HOLD
TAo MCR
SNA CLA
JMP I OCTIL
Tau HOLL
AND MASKL
DCA HoLo
TAD TEMP
CLL RaL
RTL
TAL HOL.
DCA TEMP
JYP OCTL+2
1han, 2
JMT sSPc2
Tab I IR
JAP I LOAD
O6TLL3, @ /BCD=-TO-DECIMAL PRINT,3 DIGITS
DCA TEmMP
TAD MIN3
DCA CONT3
sT~rt, TAD TEMP
CLL RTL
RTL
DCA TEMP
TAD TEMP
RAL
AND MASK?2
ap ceze9
JMS TYPE
157 CONT3
JMP STEP]
JMP 1 DGTL3
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L0MMANS WAIT ROUTINE
*1 404
1TYr, TCF
KSF
JMP CRH Ok
covMiy, JdMS 1 FLAGCR /READ 1IN COMMAND CHARACTERS
J"S READhK
TAD HOLD
DCA TEMP
JMS RFADR
TaD KOLD
TAD {CR
S7Aa CLA
JMP ERRCOM
TAD C?12
JM3 TYPE
TAl ADRSCH
DCA JR1
TAD MINg
DCa CONTH
TAD ADRSC?2
0cA CONT2
evou o Tad) TEWMP
TAD 1 IR
574 CLA
JMP 44
TAp 1 CONT2
DCA CONT2
JMP 1 CONT2
I1SZ CONT2
157 CONTH
JP CHCH
b TA, BELL
JMS TYPCE /ILLEGAL COomMMAND
Jm5 CKLF
JoMP coMry
XM, DCA TEMP
10F
JMS | PRINT
As22
2245
4323
Tab TEMP
HLT
JAMS 1 FLAGCHR
1as
594 CLA
JdP ERKCGA
JMP I TRY /TRY AGAIN
™Y STOP
wTaN,  START
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ADRCC L .
-323
=317
=324
ANRSCZ , o+t
CATK
MAT N
OuoUuT
TaLE
ua K, TAL XNFULW /ENABLE DATA TAKING
DCA WC
TAD BANK+1
DCA CA
DCA SUBEVC
DCA EVCANT
STa
DCA SlIud
6§51 4
JMP 1 BEGN
JuTL4, @ /PRINT 4 DIGITS
DCA TEMP
TAD MIN4
DCA CONT3
TAD ABDCNIL
DCA PDINTR
DCA CONT4
STFP2, CLL
TAD TiEMP
TAD 1 POINTR
SAL
JMP 44
LCcA TEYP
157 CONT4
JMP STEP2
Cl.A
TAL CCM1 4
TAD C2A8
JMS TYPE
1S7 POINTR
1SZ CONTH
JMP STEP2~-1
JMP 1 DGTLA
ADDCNT , o+ 1
-1750
-144
=12
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READR ,

nCTL4,

STHP &,

2

CLL
KSF
JMP
KRB
TLS
TSF
JMP
TCF
DCA
TAD
TAD
SZA
JAP
Jip

DCA
TAD
bDCA
TAD
CLL
RTL
DCA
TAD
RAL
AND
TAD
JMS
152
Jup
JMP

/READ ASR-33
CLA

o

HOLD
HOLD
YRBOUT
CLA
I READR
ERRCOM
/PRINT OCTAL
TEMP
MIN4
CONT3
TEMP
RAL

TEMP
TEmP

MASK |
c260
TYPE
CONT3
STEPG

I OCTL4
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MEC TAPE
*] 607

/Ical 10T

DT¥A =6764
DIRB =6772
DTCA =6762
OTRA =676}
DTLA =6766
DTSF=6771

R12R,

y1os,

DGR »

DRET,
DUF ,

uTeNP,
DTEMX,
DGET,

DCRET,
129,

DR127T,

DINT,

SUBROUTINE

DEFINITIONS

/XOR AC TO STATUS A

/READ STATUS B

/CLEAR STATUS A

/READ STATUS A

/L0OAD STATUS A (CLEAR AND XOR)
DTL3=6T7T74 /L0AD STATUS B

/SKIP ON TC@1 FLAGS

[0

JMS
Tap
DCA
CcLa
JMP
a

JMS
TAD
) ef)
CLA
JHMS
DCA
JMs
DCa
Jmns
DCa
TAD
DCA
DCA
Jrs
JP
5]

2

JMP 1

DWAIT
R12¢a
wi2e
IAC
DGR =2

DWAIT
Dri2gC
DRET
cCMA
DGET
RiZ28
DGET
pur
DGET
DuCB
DCRETY
DSERH
DETOP
DGET
DISi-1

wi2g

@
TAD
157
JMP
DRET
TaD D2@
TAD D3
DTXA
TAD RIZ2R
DCA 1 DCAA
15z mMCcoM
DTxA
TAD D7620
DCA 1 DUWC
JMP 1 RIS
JMP DTS3A
DTRA

1 wiz2e
wizsg
1 DGET

/READ 128 WORDS
/Wa1T IF MOTION IS ON

/SET TO WKITE

/WwalT IF MOTION 15 ON
/READ WRITE RETURN AFTEK SEARCH

/FIRST
/CORE LOC

JUNIT AND FIELD

/DON'T STOP TRANSPORT AFTER SEARCH
/GET BLOCK NUMBER
/INITIATE SEARCH

/PICK UP ARGUEMENTS

/WRITE
/READ
/SET FUNCTION

/ADRESS OF DATA
/POINT INT TO DATA

/SEND A READ OR WRITE
/SET WORD COUNT FOR 128(10)WORDS
JEXIT

/READ STATUS B
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DTUHNX,

M 12RC ,
JCAA
DUC
pNcl
D33
SINT,
123,
UTEM,
REIN. G
pata,
514,
oTyYLK ,
YA

DSERM

wTst,

nTS°,

OIS 34,

Sra CLA

J3P DER
157 DNCB

J¥P DK12
TAL D2dd

Tab D429

JMP D127

DR12¢
7755

7754

39

DINT=-1

2a

A
DTHLK
492
614
a
224
@
DCA
Jms
TAD
DCA
TAD
bDcA
TAD
DCA
TAD DCINT
pDca MCOM
CLA IAC
TAD DSERH
DCaA DTEMP
TAD
AND
TAD
DTLA
DTLB
ISZ DTEMWP
Ton

R12¢e
DWALT

DSTOP
R12R
DTEM
DALK

D7222
D614

JMP 1 DTEMP

DTRB
RTL
SPA CLA

DTURNX

I DCAA

1 DTENMP

/EHROR FLAG
/COUNT BLOCKS
/CONTINUE OPEKATION

/COMPLEMENT MOTION AND DIRECTION

/POINTER TO CURRENT ADDRESS
/POINTER TO WOKD COUNT

/STORE BLOCK NUMHER

Y

ZINTERRUPT RETURN

/PICK UP UNIT WNUMREK

/SET TO SEARCH ,NOKMAL ,REVEKRSE
/LOAD STATUS A
/FIELD @

/ENABLE {NTERRUPT
/RETURN TO USER
/L.OOK FOR END ZONE

JMP DTURNY /IN END ZONE3; TURN AROUND

DTREB
SPA CLA
JMP DER
DTRA

/ERROR FLAG
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D7s84,

DTURN,

DEK ,

DIFIND,

UsTOP,

D2,
DWAIT,

RTL
RTL
1680
TAD
cMA
TAD
SNA
JMP
CMA
SNL
TAC
SNL
TAD
JMP
DTRA
AND D2oa
TAD D2

DTXA

DTRI:

JMP 1 DTERR
SNL CLA

JMP DRi27
TAD 1 DSERH
DCA DSERH

"]

DTXA

TAD DUF
DTLB

JMP 1 DSERM
2

DTBLX
1AC
DTEM

DTFIND
IAC

CLA
D426
D127

@

DTRA

AND D202
5ZA CLA

JMP -3

JMP 1 DWAIT

/OPERATE 2 CLA

/FOUND BLGCX CHECK DIR

/TURN IF HERE
7XOR TO A STATUS AND DISMIS

/STOP TAPE 1F RUNNING A
/DON'T CLEZR ERRORS

/ERROR STATUS B
/TEST MOTION
/DON'T TURN YET
/GET COMPLETION RETURN

JEITHER A @ OR TAD D2¢B (STOP)
/CLEAR FLAG

/SET MEM FLELD
ZEXIT TO COMPLETION RETURN

/WAIT FOR NO MOTION
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SRR
LULSE-HFIGHT ANALYSIS
SPECT,IS7Z REG
TAD REG
1AC
UCA Whiud
TAu PHDELX
OCA IR3
TAu 1 WkD3
JMS SPH /DE/DXx CONDITION
JMP DEDYX
SKP
poik (JMP 1 CIRCLE
Tab DOOR-2
pca LocC
TAD LCOIN
3PA CLA
JHAP NOLY
TAD LCOIN /TOF WITH LAMLA COIN,
TAD MIN4
SHNA CLA
JMP DCOIN
TAD LCOIN
TAD LMEM
DCA IRZ
JMS STOKE
NOLH) ,TAD PLS4 /SPECTROMETER CHANMNEL
TAG LMEM
DCA IR2
TAL SIDE
SPA CLA
JMP 1LOC+!
JiS 5TORZ
LOC (JdMP DFELY
1Sz 1k2 /ACCILENTAL K-COIN,
J"P LOC-1
vESX 130 PHuzZuX
TAu P2
JCA 1IR3
Tau 1 REG
JiMS SPH
JiMP I CIRCLE
157 hEG /TOF CONDITION
TAD LOOK
uCA LOC
TAD P2
JiP NOL MU
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SPH 2

AND

DCA

TAD

TAD

5 9A

JAP

TAD

TaL

5MA

sz

JUP
STORE ,8

TAD

ARL

TAD

DCA

157

NOP

JUP

JCO1N,TAJ

1AC

LCaA

Jns

152

Jis

JoP

MASK4, 177
F2,2

L o

FSUMABRY

TAKLF ,J¥MS
JMs
TAD
SPA
1AC
Tab
JMs
TAL
HTL
SNL
Jop
JMS

5581

/SKIP IF PULSE-HEIGHT CONDITION 1S

MASK 4
CHAR
CHAR
1 1IR3
CLA
1 SPH
1 IR3
CHAR
CLA
SPH
1 SPH
/STORE THE PULSE HEIGHT
I REG
MASK 4
1 IR2
ADRS
1 ADRS

[ 53TORE
LMEM /ACCILENTAL LAMDA COIN,

Ir2
STOKE
Ihz
STORE
NOLMD

I SEPRAT

I RUNNO

RUN

CLA /TARGET FULL?

CODE /EMPTY
TYPE
RUN

cLA
DOwWX /LAMDA-A DOWN
I PRINT /LANCA-A UP

2555

1A

XY 'R ¥

JMP

l+5
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DOWN,JMS I PRINT
5531
3455
%233
TAL RUN
ANu MASKS
JuiS I w4aoC
JiMS 1 PRINT
4543
4048
4415
2187
75491
[AD
J¥MS
J s
Jis
1A
DCA
TAD
DCA
LINE!Y ,TAD
JMS
JiiP
JME
TAl
LCA
LINFZ,TAD
TAD
J A4S
JHpP
JHS
JMS
TAY
JCA
bca
CHANL ,JMS
a0
JMS
JMS
fay
DCA
TAD
DCA
NOTYET ,JiS
TAD
CLL
Tab
DCA
TAD
CLL
TAD
DcA

MAG

1 wW3bG
CHLF
CRLF
5CALEK
IR1
Ml N2
CONT}
MING
DIYPE
LINE1
CRLF
Ml N2
CONTI
Ml N2
MINS
DIYPE
LIKE2
CRLF
CHLF
5@
CONTI
HOLD
CRLF
HOLD
1 WabG
SPC1
LMEM
1kl
MIN4
CONT2
SPC1|
HOLD
RAL

I IR
ADRS1
HOLD
RAL

1 IR1
ADRS2

TAD 1 ADHRS2

Cia
TAD 1 ADRSI

/RUN NC,

/MAGNET EXCITATION

ZL0OGIC COUNTS

/SPECTROMETER COIN.

/LAMDA COIN,
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DCA
152
157
TAp
CIla
TAD
TAD
SMA
JMP
Cla
0OCA
TAv
JMS

PHOG
ADHSI
ADRS2
1 ADkS2

1 ADRS]
PROG

PLUS
Pr QG

CODE+1
TYPE

/MINUS SIGN

CONINT ,TAV PKGG

JMS
152
JuP
152
157
JiP
Jip
PLUS ,DCA
Jms
JiP
CODE ,3U5
255

1 W4LG
ConT2
NOTYET
HOLD
CONTI
CHANL

1 WaTCoM
PROG
SPC1
CONTNT

MASKS5,1777

M50, 62
AURSL,®

AURS2,2
DTYPE ,B

OCA

JNS

JMS

IS7

TAD

DCA

JHs
a

152

157

JMP

152

JP

157

JNP

*44d4d
vATA , o

CONT2
ChLF
SPCI
SPC)
Ihi
Ih1
o+

I W5DG

Inl
CGNT2
DTYPE+4
CONTI

1 DTYPE
DTYPE

1 DTYPE

/TRUE COIN.-ACCIDENTAL COIN,
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ON-LINE_ DATA TAKING PROGRAM
(a) MAIN ROUTINE

TYPE IN PRINT OUT
——
PARAMETERS RAW DATA

PRINT OUT é
SUMMARY

wAIT

FOR
COMMAND

CLEAR <
[
MEMORIES 3
| |ser re6isTers |
READ IN T CHECK
DISCRI. ENABLE r——* DATAR
LEVELS DATA TAKING REGION
1
é e
DATA REGION
FIRST
DA m? N o
YES
[STORE RUN
PARAMETERS

PICk UP FAST
LOGIC CODE
EXAMINE EACH |
BIT “"1on@®
SET EXIT 10 SET EXIT
INCREMENT THE .
CDNR;EI:IET oF MICROTAPE 70
COUNT REGISTER "WRITE" COMMAND
ROUTINE LOOP 7
CHECK RUN
PARAMETERS
' ‘ MAGNET
COMPARE
PULSE HEIGHTS SETTING
wiTH EEmm—
DISCRI. LEVELS
—r
STORE EVEIIT
IN SPECTRUM D
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-

YES

(b)

KEYBOARD

INTERRUPT SERVICE ROUTINE

'"TERRUPT

gl

GO TO WAITING LOOP

GO BACK TO

INTERRUPTED PROGRAM

PRINT OUT
RUN

PARAMETERS

ENABLE

m

DATA TAKING

FLAG
?
YES
SET POINTER SET POINTER
g 70 "END” 70 “FULL ?
3 _
g [
2
u sTOP WRITE SET
g ACQUISITION | | no. NO.
< !
<
ERROR IS ERROR DECTAPE
3 DETECTED SUBROUTINE
« »
> ¥ SEARCH
2 ERROR
W ALARM
S
8
& HAL



