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INTRODODCTTON

There is an increasing need for users of the Daresbury Nuclear
Structurs Facility ko Do oable ko remotely control their own instrumenta-
tion in conjunction with the specific requirements of certain axperi-
ments. The recent installation of a Mobile Graphics System in Area 1 has

made remole contyol of this kind feasible in the experimental areas.

This document describes the manner in which a user could set ap such
A system, using part of the existing Dala Acquisition System Lo carry the
remole messageas.  The only special requirement ie that the instrument to

be aontrolled is fitked with the IFEER-488 bus option.

SYSTEM OVERVIEW

The system is bhased on Lhe General Purpose Interface Bus, (GPIR),
which is designed to TERR-408 standard{1). A Camag to GRIR interface(3)
is installad in any spare station of an existing Camac crake that is in
communication, via the serial highway, with one of the Data Acquisition
Compukars.  Fignrae 1 shows the system layout. The most appropriate com-
puter is the C machine, as thisz is the devies thab the Mobile Graphics
Stakion is connected to in Area 1, however, any processor could be used
depending upon the individual users needs. In tha near fulure all exper—
imental areas will be equipped with a serial highway outlet, such that
the Mobile Graphicz Skalbion can be moved to any area and thus provide
this remore control facilify. once the position of the instramentation
control crate is decided, any terminal, including the control crate

termiaal, connee

Fed to the same processor may be chosen to send and/or
recoive romote massages.
CENERAL PURPOSFE TNPTERFACE RIS
It is ool the intention to give the reader precise details of the

nperation of Ehe CPIR here, lhowevsr, an attempt at giving a general

appraciation of the bus operating procedure is made. It will be neces-—
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sary ko consult the references specified at the end of this document, if
A precise understanding is €0 be gained. This is particularly the case
when studying the section entitled "Software Requirements’', detailing a

spacific inatrament's needs.

The GPIB was ini

ially designed bto be an electronics instrument

inkterface bus., It is referred to by many different Eitlas, two of which

are detailed below:

1. Hewlett Packard Interface Bus (NPIB). Illewlatt Packard {(the origina-
tors of the bus}, make extensive uze of it in their computers and
instrumentation. The bus interface handshaking protocol is patented

by Uewlekl pPackard, and a licence is vequired to manufacturs dovices

using it.

N

1 . . .
IEEE-488 RBus. The 'Stnndard'( ) te which the bus is designed.

The GPIB transfers data and command information belbween the sompon-
ents of an ipstrumentation system over suxbeen signal lines, FRight of
the lines are reserved for daka and other message transfers, which are
coovdinated by three handshake lines. The remaining five lines are used
to control bus activity. Pigure 2 shows the Grip concept(z}. The
devices connected Eo the bug may be Talkers {sources), Listenars
{acceprors), or controllers. The controller specifies Khe rols of each
of the other devices, 1t does this hy sebbing various control lines and
sanding Ehe appropriate Talk or Listen addresses to the devices. There
cant be more than one listening device acktive simoltaneously, bub only ane
talking device at a time, Information is transferred in a bit-parallel,
byte—sarial manner psing an asynchronous, seguential handshake procedure.
o step in the sequence can b2 inikbiated until the pravious step is
complete.  Informarion transfer can proceed as fast as devices can res-
pond, but no faster than the slowest device presently addressed as
acktiva., This permits several devices Lo receive the same message hyte

concurrently.

SETTING UIF THE SYS5TEM

The setting up proacedure iz besk explained by practical example.
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The sebt up ko be described iz one used in an experiment by the Oxford Low
Temperature Nuclear Orientation Group. Only one instrument is used in
thig experiment, however up to fifteen instruments may be included on ons

cantiguous bus.

The basic requirement of the experiment was Yo perform a freguency

search, synchronised with data accumulation. Ak the start of a search,

an automatbic zet wp of some initial signal genarator parametbecrs was alse
requited.  Becanse of problems associated with signal atrenuation, LbE was
essantial that the signal genarator be located as close as possible to
the rest of the experimental equipment, whilst retaining the ability o

control the device {rom the NSF Main Contrel room (100 wmetres away).

System Components:

Darasbury Mobile Graphics Skation Located in Area 31, and in gommuni-

cation with the GEC 'C* processor,

Kinatic Systems GPIR Interfs

Type 3398(3) Mobile Graphics Station Camac

Inserted in a spare station in the

Crate

llewlekbt Packard Signal Genarator Comected to GPIR interface via

Type 8656h(d) standard bus cable

Software Reguirements:

The programee, written in FORTRAN 3, to send command strings to the
signal generator is shown in listing 1. This programme uses the Camac

control subroutines wrinten by D, Brightly.

when the programme is executed, the eommand gtring seat o the signa

=l variable fIRNERGY which is then written intl

rad ag the JOI

Jeneratnr

[»
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the energy field in DSM (Data Storage Manager), when spechra are saved. ACKROWLEDGEMENTS

The essential programme steps are as Follows:

My thanks to Vincent Green, of the Oxford Low Temperalture Nuclear

1. The module containing the Camac to GPIR interface is booked. Orientation Group, for describing the experiment in which the remote
2. Clear GPIR intevface. control facility was used, and for providing the two software listings used
3. The GPTHB ATH (attention), and REN [ramobe onable) functions are in the experiment.

enablad.
4. The GPIB Talk address, and the signal agenerators Listen address are

sent o the inte

{ace. REFERENCES

5. ATM (attention} is disabled.

6. The command string is sent ko the interfacn character by character. 5 P IRER-483 - 1975 Digita) Interface for Programmable Instrumentation
test iz made hefore each character is sent to ensure the last one has
hean accepted and cleared by the interface, hefore the naxt one 2. Tekivoniz 7854 oscilloescope Operaktors Manual
arrives.

7. The command string is terminated by a 'iinafesd’ character upon 3. Kinekic Systems GPIB Interface type 31388-Gia Instrucktion Manual

which the signal generator executes the comsmand string.

4, llewletr P

ard B656A Signal Generator Handbook
The macre used to contrel the signal generator and data acquisition is
shown in listing 2. 1t contains various commonts o help make its

fanchtions Lransparent.

CONCLDSTON

The practical application of remotaely controlling the signal generator
ag described earlier, is the first implementation of this facility on the
NSF. Its success has shown the usefolness of swvch an addition to the

axisting Data Acquizition System.

The procedure will allow the remote control of any instcumenlabion
that has Lhe GPIR option fitted. The monitoring of additional experimental
parameters during live runs, will enable 'fine tuning” to be effected in the

convenience of the NSF Main Conkrol Room.
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o

LISTENG L

PROGRAM HP

TIPAES6A STGNAL GENERATOR CONTROL PROGRAM.
USES GPIB INTEREACE 1IN CAMAC CRATE 1, STATION I8
OF BRANCH 3.
TF TS 08 ALTERED THE PROGRAM MUST BE RECOMPILED
WITH TME NEW POSITION IDENTIFIERS.
USE FORTRAN 3
LINK LiRRARTES SYS.DOCAMILIR
SYS.SUPVILIKE
SYS.FORTILIRB

V.®. GREFN |9-JULY-1984

THE PROGRAM USES A PROFORMA P WHIGH IS SET UP ON S1GMING ON
AR HSER NOG ON TIE C MACHINE,

PROFORMA P COMM STRING()Y OUT STREAM 2% /NEW)
TGORUN PROGRAM

SHP (P =0P )Y COMMANDSTR [NG

THE COMMANDNAME S5 SAVED [N FHFE FNERGY FI8LD
TN DSM.
CHARACTER*20  COMM

INTEC COMMLN  ERRCOD , BRANCH , CRATE | STAT, QCODE
TNTECGER 5TATUS

GET COMMAND STRING

CALL FSARG('COMM' |4, COMM, COMMLN, FRECODY
TF(ERRCOD ., LT OYWRITEC2, 1)
FORMAT( 1%, '"FRROR JN CALL TO FSARG'Y

SET JCIL VARTABLE HENERGY TO BE {OMM.
CALL FSETSV( "WENERGY ", 7, COMM{T : COMMLM) , COMMLN , ERRCOD)
TF(ERRCON.LT.OMWRITE(2 80
FORMAT(IX, "ERROR 1IN SETTING JCL VARIABLE HEMNERGY')

DEFINE ARANCH, CRATE AND STATION NUGMBERS FOR GPIR [NTERFACE.
BRANGH=T

CRATE=1
S5TAT=18

RODK MODULE
CALL CAMBK{RRANCIL CRATE (STAT, ERRCOD)
TF(FRRCOD.LT.OIWRITR(Z,2)

FORMATCLX YERROR TN CALL TO CAMDBE')

CLEAR TNTERFACKE

CALL CAMWIT{BRAMCH, CRATE STAT,0,25 1 ,ERRCOD, QCODE )
IF(ERRCOD.LT.MWRITE(2,30)

E1

FORMAT(IX, 'ERROR (N 1FG')
ENARLE IINFVERSATL AND ADDRESS COMMAND INFAIRIT.

CALL CAMWT{BRRANCIH CRATE, STAT, 4,26, 1, ERRCOD, GCODE)
[FERRRCON LT ODWRITEC2, 40)
FORMATCIX, "ERROR 1IN UNIVERSAY, AMD ADBRESS COMMAND [NHIBTT')

ENARLE ATTENTTON.

CALL CAMWTCRRANCH  CRATE, STAT 0,26, 1, ERRCOD, QLODE}
TFOERRCOD. LT OIWRITE(2, 3)
FORMATCIX, "ERROR 1N ENARLING OF ATTENTION')

ENARLE REMOTE ENABLE

CALL CAMWT(RRANCH, CRATE  STAT, 1,26, 1 yERRCOD , GCODE)
[F{ERRCOD, LT 0YWRITE( 2 L6
FORMATCIX, "FRROR 1N ENARLING OF REMOTE ENARLE' )

SEND H# LISTEN ADPRESS (DECIMAL 39)

CALL CAMWT{RRAMCI, CRAYE , STAT, D, L6, 1% , ERRCOD, GUONRE)
LF{FRRCOD.LTOIWRITE(2, %)
FORMAT(IX, "ERROR TN SENDING OF HP LISTEN ADDRESS' ]

SEMD GPIB TALK ADDRESS (DEGCIMAL 6&)

CALL CAMWT (BRANCH,CRATE, STAT 0,16, 64, ERRCOD , QCODE)
TE(ERRCOD. LT OMURITE(2 , 6)
FORMAT{IX, "ERROR IM SENDING GPIB TALK ADDRESS')

DISABLE ATTENTION,

CONTINUE

CALL CAMWT(RRANUH, CRATE, STAT, 0,24, 1, ERRCOD , QCODE)
[F(FRRCOD. LT, 0YWRITE(2,7) |

FORMAT(1X, “ERROR IN DISABLING ATTENTION')Y

SEMD DATA MESSAGFE.

DOOI00 =1 _GOMMIN

TEOMM= TCHAR(COMM(T - 1))

CALL CAMWT{RRANCH, CRATE,STAT, 0, L6, TCOMM, ERRGOD, QCODE)
[F(ERRCOD.LT.O)WR ITE(2,8)

FORMAT(1X, "ERROR LM SENDING COMMAND®)

TEST IF DATA SENT

CONT TNUE

CALY CAMRUBCBRANCH (CRATE,STAT, 12,1, STATUS JERRCOD LQUODE)
F(MOD{ETATIS  16)L LT, BXICOTO 400

CONT INUFE

SEND LINF FEED.

CALL CAMWT{BRANCH  CRATE,STAT, 0, 16, 10, ERRCOO, QCODFE)
FTF{FRRCODITIWRITE(2, M)

FORMATCIX, *ERROR I[N SENDING LINE FEEN')

sTOP




LISTING 2

ARGUMENT OFT STRING () SAY PUTTTING FM OFF
LIP(PS01) 0 FMSA
TF "COPT>" FQ 'AGATN' THEN GOTO LARAGATN

IF '<OPTEX' O THALT' THEN GOTO 1LARHALT [INATT T
IF "COPt>" FQ O'GOT CTHEN GOTO LABGH
SAY FPF OPTTONS ARE GO, AGAIN, HALT 111 SAY WATTING [T1] SECONDS BEFORE RESTARTING ACOUISTTION,
RETURN WALT [T1]
[yt3]
/4 THUS RIT STARTS THE L,oOP SAY ACOQUTIRING DATA FOR {TIME] SECONDS.
WAlT [ TIME]
LARGO IATT
BAY SAVING SPECTRA TO DEM
//SET U SOME INTTTAL GENERATOR OPFTIONS RUN DISCSAVE STNGLES ALL RUN "{RUN]' REAM "[REAM]|'~
ENFRGY ' [UENERGY]' LIST [FXPTFILE]
SET AP={*/05CILLATOR AMPLITUNDE 1IN MILLT-VOLTS | SAY SEECTRA SAVED
JIPLR=TIRY AP [ AR MY CLEAR SINGLES AlLL
SET FM=[*/FREQUENCY MODULATTON TN KIZ |
SMPEP=1IP) S3FM[FMIRZ FACUT P OOK AGALM

SET FMONOFF='[*/MODHLTATON DN AND OFF AT EACIH FREQUENCY (v/N) 1!
SAY PUTTING FM ON.
J/SET P TNITYAL FREQUENCY AND TNCREMENT FREQUENGCY. CHP(P=HP) SIFM[FMIKZ
LARA:
SET Fs=[*/FREOQUENCY STEP 3N MIZ 1
EET Fi=|*/THITTAL FREOUGENCY 1K MHUZ | // TMCREMENT FREQUFNCY.
SHP(T=IT)Y FRIFY M7

SAY INCREMENTING FREQUENCY BY {FSIMHZ.

J/SET UT TIMING ETC. SET F1=[F1]+[FS]

SAY NFW FREQUENCY 15 [FT]MHZ.
SET TINES[*/ACHITISTITION TIME FOR CYCLE IN § | CHBECP=Ur) FRIFI)MZ
SET T1=["/WATT TIME BETWEEN FREQUENCY RESET AND ACOUIRE IN 5 | SAY WATTING [¥1] SECONDE REFORE RESTARTING ACQUTSITION,
SET RBEAM= [ */FRIDGE STATUS }' WATT $T1]
SET RUN="[™/MASS NUMBER ' &8}

EVENT 1 "RV ACAIN'  [TTME]
FIWATT T1 SECONDS. RETRM
SAY WATTTING [T1] SECONDS REFORE STARTING ACOUTISTITION. TLARITALT :
UNSET CLEARPROTECT Say HALTING L RF
HALT EVENT 1
CLEAR STHNCLES ALL HALT
&) cary ZI+ [EXPTFILE] DUT SINK
EVENT 1 '_RF AGAIN' [TIME] STOPTNGR, .RF AT [DATETTIME]
COPY 714+ {EXPTFILE] OUT S5TNK +
STFARTING LRF AT |DATETIME] WITH PERIOD [TIME| SECONDS. RETURN
+
RFETUHRN

/TS RTT TNCREMENTS FREOQUENCY RY PRESET VALUFE
F/AND PUTS FM OFF/ON.

LABAGAIN :

ITALT

SAY SAVING SPECTRA TO DSM

RUN DISCSAVE SINGLES ALL RUN '{RN]' BEAM '[REAM|‘-~
ENERGY ' [1ENERGY]' LIST [EXPTFILE]

SAY SPECTRA SAVED

CLEAR STNGLES ALL

TF '[FMONOFF]' BQ 'N' THEM §0T0 LABA

F/PUT FM OFF
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System Layout

GPIR Concept
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Data bus (8 lines)

Handshake (3lines)

Control (S lines)

\V’

Instrument A

1. DAV -Data valid.
2. NRFD - Not ready for data.
3. NDAC - Data not accepted.

o

1. IFC - interface clear
2. ATN - Attention.

3. SRQ - Service reqguest.
4. REN -Remote enable.
5 EOI -End or identify.

GPIB CONCEPT

Fig- 2
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instrument B







