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BESOK PA WARREN SPRING LABORATORY, 1974-07-03

1. INLEDNING

Under aret 1972/73 infdrdes ett nytt system f6r en stat-
lig finansiering av forskning i England. Principen har
beskrivits i rapporten, "A Framework for Government Re-
search and Development". Den innebdr att man infdr ett
system med kunder och leverantdrer. Forskningskontrakt
ges sdledes endast f6r sddana uppgifter, d&r det finns en
kundkrets. Systemet har medfért att de statliga forsk-
ningslaboratorierna nu fdr arbeta pad helt annat sé&tt.
Industridepartementet har sdledes etablerat vad man kallar
f6r, "Research Requirement Boards" (RRB), vilka fungerar
som kunder och som skall representera de industriella in-
tressena. Dessa grupper ser &ver forskningsplaner och

program och ger kontrakt till forskningsorganisationerna.

Warren Spring laboratoriet &dr en stor statlig forsknings-
organisation som har en reglerteknisk grupp. En 8versikt

6ver laboratoriets verskamhet finns i rapporten

Warren Spring Laboratory Annual Review, 1972-1973,

Department of Trade and Industry.

Inom laboratoriet finns en reglerteknisk grupp, som leds

av Dr Hammond. Gruppen fanns tidigare vid National Physi-
cal Laboratory, men O6verfdrdes till Warren Spring labora-
toriet f£6r ndgra ar sedan. Vi har under &ren haft kontakt
med denna grupp, framfdr allti vad avser projektet process-
identifiering. Gruppens verksamhet finns beksriven i

rapporten

Industrial Measurement and Control at Warren Spring

Laboratory.



Gruppen har 38 medarbetare. Den huvudsakliga m&ls&dtt-
ningen dr att fungera som ett "interface" mellan univer-
sitet och industri. Man ser till att avancerad tekno-
logi som utvecklats vid universiteten kommer till indu-
striell anvédndning, och medverkar till att viktiga indu-
striella problem uppmdrksammas av universiteten. Dess-
utom fungerar gruppen som konsultorgan f&r industriella
problem. Nedan f&ljer en mer detaljerad beskrivning av

forskningsprojekten.

2. SYNTES AV REGLERSYSTEM (9 personer)

Denna grupp sysslar med tre delprojekt: datorstsddd
dimensionering av reglersystem, mikrodatorer och tillimp-
ningar av Zadeh's teori for "fuzzy sets". 1Inom dator-
st8dd dimensionering f&ljer man upp vad som gdrs vid
universiteten. Viss egen verksamhet betrdffande identi-
fiering finns dock. Den leds av David Williams. Man har

f6r ndrvarande inget program som kan mdta sig med IDPAC.

Mikrodatorer

Man har sedan flera ar tillbaka bedrivit utveckling av
mikrodatorsystem. M3alsdttningen har varit att f& en kénsla
f6r nyttan av en mikrodator i samband med sekvensstyrning,
instrumentering, reglering och datan&dt. Arbetet utfdrdes
ursprungligen med INTEL 8008. D& projektet bdrjades fanns
ingen programvara och man utvecklade d&drfdr en assembler

for denna dator. Den finns beskriven i rapporten

J. P. Stuart och G. B. Jackson: INTASS Off-Line
Assembly Program for Intel 8-Bit Micro Processor
User's Manual. Report Warren Spring Laboratory,
LR 180 (CE).



Programmet siljes nu f£8r ca £ 600. Man har ocksd ut-
vecklat simulatorer badde i hdrdvara och i mjukvara. Man
har till exempel ett program MICRO-SIM vilket simulerar
input - output. Man hade ocksd tidigt byggt en hardvaru-
simulator med vars hjdlp man kunde prova mikrodatorkonfi-
gurationen fo6r kunder. Det fanns flera industriella
till&mpningar inom detta projekt. Man studerade &ven
andra mikrodatorer t ex INTEL 8080, National MP1l6, Feranti
F100L, vilken inneh&ller AD och DA omvandlare. Bland
till&mpningarna mdrks framf&r allt sekvensstyrning och an-

vidndning inom analytiska instrument. FOr att oka rakne-

kapaciteten fOr analytiska instrumenttill&mpningar hade man

dven gjort ett interface till en kalkylatorchip. Man var
av den uppfattningen att mikrodatorer kommer att bli vdl-
digt viktiga komponenter. Man hade ocksd startat en mik-
rodatoranvdndargrupp. Exempel pd gruppens sammantrade
finns i protokollen i bilaga 1 och bilaga 2. Bland &vriga
grupper i England som arbetar med mikrodatorer ndmnde Dr

Stuart ocksa University of Swansea, professor David Aspi-

nall, CERL (F. C. Boardman), ERA (Mike Shortland), Standard

Telephone Lab (D. Wright).

Tilldmpningar av "fuzzy sets" (Dr P. King)

Man hade fdrsokt gbra regulatorer baserade pd Zadeh's "fuzzy

algorithms". Arbetet var baserat pa en rapport

S. Assilian and E. H. Mamdani, "A Fuzzy Logic Con-
troller for a Dynamic Plant", Report, Queen Mary
College, October 1973, SA-SE-3, Department of Elec~-

trical Engineering.

Utgdende fran denna rapport hade man gjort "fuzzy algorithms

De hade tilldmpats f&r reglering av en &ngpanna och de an-

vdndes nu p& laboratoriets pilotprocesser. Man hade &nnu ej



ndgra klara slutsatser. Vid de simuleringar som utfdrdes
hade dock regulatorerna som vdntat periodiska ldsningar
och mycket trimningsarbete var nddvdndigt foér att f& lamp-
liga kvantiseringsnivaer och for att trimma in algorit-

nmerna.
3. ANALYTISKA INSTRUMENT (8 personer)

Inom omrddet analytiska instrument arbetar man med X-ray
fluorescence, difraktion och infrar&dgivare. Arbetena
utfordes genomgaende tillsammans med industrin. Stor vikt
lades pd presentationssystem. Man undersdkte en intres-
sant mdtprincip vilken baserades pd att mdta pa smdltor i

en jetstrdm f6r att undvika oxidlager pd& ytan.
4. BIOLOGISK REGLERTEKNIK (3 personer)

Verksamheten inom biologisk reglerteknik har minskats j&m-
fort med den tidigare verksamheten i NPL. Man arbetade i
ndra samarbete med neurofysiologer f6r att utveckla nya
instrument. T ex ett instrument for att mdta den tid det
tar f8r nervpulser att propagera en nerv. Man mdtte ocksa
darrning och hade en utrustning f6r att testa reflexer till-
sammans med St Thomas Hospital. Fysiologiska konsekvenser
av fororeningar undersdktes, t ex 802 i atmosfdren. Man
unders8kte dven modeller f£8r enskilda muskler och nervtra-

dar.
5. DATORER SOM HJALP FUOR PROCESSOPERATORER

Eftersom manga industriella processer fortfarande regleras
manuellt hade man ett projekt d&r man undersdkte pa vilket
sdtt man skulle kunna hjdlpa manuella operatdrer. De pro-
blem man behandlade var utbildning, simulatorer, mdnniska-

maskin interface. Man fOrs8kte beskriva hur operatdrerna



fungerar genom att anvdnda "fuzzy logics". Arbetet
utférdes tillsammans med den pilotprocess som finns vid
laboratoriet. Ett annat projekt gick ut pd att utforma

regler som talar om hur processoperatdrer fungerar.

6. DATORSERVICE

Den reglertekniska gruppen ansvarar f£6r datacentralen och
f6r ett on-line system f&6r dataloggning och dataanalys.
Man hade ett patchboard ddr man pd ett mycket smidigt sitt
kunde koppla in vilken som helst experimentprocess till

datorsystemet.

7. EXPERIMENTPROCESSER

Gruppen har tidigare haft ett stort antal experimentpro-
cesser, bl a en destillationskolonn. Vid &verflyttningen
till Warren Spring laboratoriet &dgnades mycken eftertanke
at konstruktion av experimentprocesser. Man hade nu en
mycket intressant kemisk reaktor. Reaktorn bestod av en
tank med infldden och utfldden. Dessa fldden reglerades
av vanliga reglerventiler och vanliga industriella regula-
torer. Experimentprocessen var férsedd med en dator med
vars hjdlp man kunde simulera olika reaktioner. Processen
var fOrsedd med en instrumenttabld vilken var en av de mest
lyckade instrumenttablaer jag ndgonsin sett. En bild bi-

fogas d&rfor.

Med kombinationen av en verklig process och simulering av
kinetikekvationerna hade man ett mycket flexibelt system,
som framfdr allt anvdndes i studierna av mdnniska-maskin
problemet och f&r operat&rstrdning. Systemet hade fungerat
mycket bra. Det dr mycket tillférlitligt och kan l&dtt &nd-
ras for ett flertal olika uppgifter.



8. SLUTSATSER

Anvdndargruppen f&r mikroprocessorer &dr ett gott initia-
tiv. Man hade dock noterat att en nedgdng av de industri-
ella bestdllningarna skett i och med att INTEL lanserade
systemet INTELLECT plus l&mplig programvara. Experiment-
processen som baserades pd fysikaliska system och simu-

lering var ocksd mycket intressant.
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MTJUFFQ 0F THE MICROPROCESSOR USEDS GROUP MEETING HELD AT THE WARRZY SPRING LAROUATODY O
20 _HARCH 197h

uy35101 T (Chalrm,n Mr P h ”av"o“d)

‘Dr I Dunstan (Depuby Director, WSL) opened the meeting, welcoming the delegates to the 3T,
and giving a brief history of the Lzboratory. He explained briefiy how its work was
financed by contracts, and the role of Research Reguiremenis Boards in allocaiing the LTI
funds for research. He outlined b”l 21y the functions of a microprocessor users Sroup.

Talk 1 - Dr J P Stuart — The Current Scene in HMicroprocessor Systexs

Dr'Stuart seaid that this was an area of rapidly accelerating tecnnology vhich was exrected
to make an increasing impact. lMicroprocessors could be regerded as "programmasle lozic" on
thus created a new situation for design engireers. There were not nany cf these davicaes cn
the market yet, but many systems would scon incerporate then. A considerable nirher of
people were now showing interest in, eand lea rning about, microprocessors, end several recen
meetings concernsd with them had been well attended. Most of the interest so far hzad been
shown by electronic engineers, rather then com mpucer oriented people Intel Corporation wer
the first compeny to market a microprocessor, National Semlconaucto* are also coifering a
device 1in the UX, but at least 1% other companies had now sitarted work on the desiga arnd
producticn of microprocessors. Most of the device s» pecifications released so far, have hes
o

for general purpose microprocessors, but fubure uwnits nay be more specizal purpose.

Discussion

- . . I .
Dr D Viright (STL) emphasised that while rany firms had plens for producing m Croprocessors,
only two firms had so fur p;oaucod vorking devices which were actua ily available.

Talk 2 —- ¥r I, R Thonson - Harkets for }Microorocessors

Mr Thomson sald that the views he was exvressin g were entirely his own. In assess ing the
future of microprocessors one needed to consider loyed,

ex vhere they were likely to be emn
what were their advantages, and vhat were the pitfalls. Incorporation of mlcr oroce

in meny instruments (e.g. a signal analyser) could make these consicderably chea

0 &y
would also find a place in computer peripherals. On the cther hand they were probably less
suitable for an end user than a conventiicnal minicomputer. They were not suitzble where

frequent re-programming was necessary.

In applications such as engine control a microprocessor could be used vwhere z "naked"
computer would not be suitable for environmental reasons. They would find a place in rmany
nilitary applications; their small size made then particularly advantageous for use in
missiles. Also systems where distributed control was desirzble — not only ralitery cnes, b
also Post Office networks incorporating message-switching devices.

"'l
4]
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|

s
!

The main zpplications of mlcronvocessors were in euulp ent vhere the operator does not knovw
and probubly does not care that the system incorporates a co mouting device.

Discussion
Two points made in the discussion were that there is very great dangser of wunderestiimati
softwvare costs and that a high degree of relizbility was needed in rany applications of

nicroprocessors.

Talk 3 — Mr I Parish — Shor:i Descrintion of the TLanruage ML

Hr Parish listed some main areas of use of MP, viz:— display drives, logging,



instrumentation, message routing, simple plant controllers. Since Intel did rob have o
sultable languﬁﬁu already, 1t had been d°c1de5 to produce MLP. PFPrograms in the ianguage
vere compiled using a larger machine. The language was basicelly similar to CORAL, and was
cheap, easy to usc, and efficlent. One respect in whiech it diffcers from COEAL 1In th=at it
is possible to manipulate registers dircetly within the language. Mr Parish said a nurher
of programs had already been written in MLP vwhich were now working. The question of wheblc
and hOV'to ex ueﬂd the ld“” u"e, and the problems of systems with multiple procescors

. ish said he wvould ba

D1 scussion

The value of using a language such as hLP for programming microprocessors was Gebated, arnd
Mr Parish pointed out that there were iwmportant advania a2ges even with short pr
could be interpreted more easily and the D:osraér‘ng prcblenm stated more clearly.

nunber of programs required, zand their dquration of use, were also factors to be co

Bl

Talk I - Mr P Vatson - Benchmarks for Evelusztion of ¥icrosrocessor Svstems

Mr Watson pointed out that the problem of select ing a particular microprocessor for a
particular application, while simple at present beceouse Of the limited choice of devices
available, was llhely to become much more importent and difficult in future as Lthe choice
increased. The wain need was for one or z set of special short programs which cA“‘d be

implemented on the different available machines and enable a comparison of their "power

rating' for different types of tasks to be obiained.

Discuscsion

The feasibility and usefulness of this approach vas discussed and a number of difficulties,
such as the tinme required znd amount of store, were pointed out. i
Statemznt from Mr P L Hawkes (HRDC)

M Hewkes stated that the IIRDC complemented the help to industry provided by such
organisations as WSL by giving financial support. This was provided subject to the
condition that there was some return to the Government if a project was successiul. He

1nv1ted any organisations interested to get in tcuch with him.

Session IT (Chzirman Mr F D Boardman) ;
fin_Oven Discussion on the leed, Functions and Organisation of a Microbrocessar Svstems User
Group

[he chairman who is currently chairman of the IEE Committee PCC2 outllned the history of ih
1dea of a microprocessor users group and the purpose of the present discussion in { i1l
the wvay 1t should function. He sald he had discussed the idea with the IEE who were prepar
Lo orgenise it on the basis of a "learned socilety" acL1v1ty for people working in this fl el
Future meetings could be held in the IEE rocms at Savoy Place probably at one to two

~'o'*u,n’y intervals, and the IEE would also provide a secrebarial service, publicising meetin,
in the IEE News, and circule tvng members of the group with informetion. The groun would hsa
% controlling committee the chairman of which would be a mem er of PGC2 COTmltug,. It was
rgreed to set up a users group on the lines proposed.

1

3

h e

1r Hammqnd (WSL) said that he would prefer to see a mnore widely based and ac

tive group.
ilcroprocessors could well have a revolutiona ary effect in industry, enabling proce

e
ocess firme
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ular to match compubting power more approvriately to their needs

e=d to encourage the use of these devices in the smaller. indust
group should also discuss topics sucn as 1nuerfag1ho standards, benchmarks, and languages
and he felt that DTI Research Reguiy emenu Boards wou*d welcomz advice from suca a users

gEroup. - .

'fhe neeting spent some tine diﬂcuss4ng the nature of 'the group and the extent to vhich Ltke
maaufacturers of microprocessor equipment should be involved.

The meebing eventually reached the following general decisions:-— . = .
1) That a microprocessor users group be set up as part of the activities of the IEE on ihs
lines suggested by the chairman. .

2) That a committee be formed for the group with the following composition:—

Chairman A member of IEE PGC2 COmmlttee 1n1t1ally F D Boardman, CERL

D W VWright STL Ltd _

Dr J Stuart WSL ’ ) . -

D Dzck Hewlett Packard Ltd : T

L. R Thomson Hawvker Siddeley Dynamics Engincérldo Lta . B .

K B Dixon Ferranti Ltd ‘ T
Dr E L Dz2gless University College, Swansea ' :
C C M Parish CERL

£l fuaus PeL
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Microprocessors are a new and important development in the Please keep me informed of the future activities of the
field of computing and control, and are currently creating Microproce.ssor Users Group.

great interest. The inaugural meeting of the Microprocessor

Users Group was held recently at the Warren Spring

Laboratory; the purposes of this Group (which is independent NAME
of the device manufacturers) being:

............................

. ADDRESS . ... ... ..... ... ....
(a) to promote discussions between users on topics of R AEEEEEEREREET RS
mutual interest;
(b) to co-ordinate jointly-funded activities in such areasas -~
device evaluation and software development,
TELEPHONE NUMBER . ... ....... TR

Please tick as appropriate:

General interest only

Considering using a microprocessor

For further information, please contact either Dr J P Stuart Actively developing a microprocessor system
or Mr K R Morris at Warren Spring Laboratory, or fill in
and return the attached form:

To: MrK R Mo'ms Please indicate:
Warren Spring Laboratory
Department of Industry .
Ar f int -
PO Box 20 ea of interest
Gunnels Wood Road p
Stevenage, Hertfordshire SG1 2BX

Telephone: Stevenage (STD 0438) 3388 Devices currently in use —
Telex: 82250
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BESOK PA CERL, 1974-07-12.

1. INLEDNING

Central Electricity Research Laboratories (CERL) &r
forskningslaboratoriet som tillhor Central Electricity
Generating Board (CEGB). Adressen dr Cleeve Road,
Leatherhead, Surrey. Chefen for den reglertekniska av-
delningen &r Mr. F. D. Boardman. Vid mitt besdk dis-
kuterade jag med Boardman och hans medarbetare. Labo-
ratoriet har manga uppgifter men Boardmans avdelning
sysslar med reglerteknik, speciellt reglering av kraft-
system och mikroprocessorer. P& forskningslaboratoriet
finns ocksé& grupper som sysslar med grundliggande problem,

t ex betrédffande tvdfas strdmning.

2. MIKROPROCESSORER

Inom CERL har man sysslat med mikroprocessorer under
nagra 4r. Motivationen var att hir finns en ny kompo-
nent. Det intressanta 8r att undersdka i vilka till-
dmpningar den passar. Ett omedelbart problem var att
generera kod. For att gbra detta hade man utvecklat ett
mellannivasprdk, MLP, som implementerats med hjdlp av

en STAGE 2 assembler. Vid mitt bestk diskuterade jag
med P. G. Bishop and C. C. M. Parish, vilka hade skrivit

kompilatorn. Arbetet finns dokumenterat i

P.G. Bishop, C.C.M. Parish, D.J. White, "A medium Level
Programming Language for Micro-processors" (MLP), rapport

RD-L~-R-1882, March, 1974.

I mellannivasprdket hade man programmerat specialutrustning
f6r en plasmapanel, en frekvensmdtare och ett system som

var avsett att ersdtta PID-regulatorer. Erfarenheterna av



16.

programsprédket hade varit goda. Inom programmerings-
avdelningen hade man &dven unders&kt metoder foér att
bevisa programs korrekthet. Resultaten finns i rappor-

ten

E. I. Hogger, "On Program Proving Techniques", rapport
RD-L-N -8573. April, 1973.

Man hade ocksd understkt mdjligheter att systematiskt
konstruera logiska kretsar for sekvensstyrning. Spe-
ciellt hade metoder f&r att verifiera programmens kor-

rekthet undersd8kts. Arbetet finns dokumenterat i

E. I. Hogger. "A Proposed Method for a Construction of
Control Software with Decision Tables", rapport RD-L-
N-9374, April, 1974.

Beddmningen var att programbevisningsteknik &nnu ej &r

moget fOr praktiska tilldmpningar.

3. MODELLBYGGE AV ANGPANNOR

Jag hade ocksd m&jlighet att diskutera med den grupp som
sysslade med reglering av angkraftverk. I diskussionen
deltog D. H. Brereton, Tony Revington, Mike Herbert och
Mike Metcaf. Man hade bl a utvecklat matematiska model-
ler f6r angpannor baserade pd fysikaliska grundekvationer.
Arbetet hade gjorts i samband med Gvriga grupper inom
CERL, som studerade grundforskningsproblem betrdffande

tvafasstrmning m m. Resultaten finns dokumenterade i

G. C. Maples, "The Non-Linear Analogue Simulation of Steam
Generating Plant", rapport RD-L-R- 1579, August 1969.

Man hade stor tilltro till de modellerna. F&r ndrvarande
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arbetade man ocksd med fdrenklade modeller.

Ett helt nytt reglersystem, ddr man implementerar gamla
principer med ny teknologi var under utprovning och man

trodde inte nagra speciella problem skulle uppkomma.

4, SLUTSATSER

Arbetet med mikroprocessorer férefaller mycket intressant.
Jag lovade Oversdnda dokumentation angdende vadra inter-
aktiva programsystem samt de arbeten vi gjort modellbygge

av angkraftverk péi.



