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NESC has its roots in t k  ewiil of ilie R&D comnzunity in rlme Portuguese 
universities to build an R&D institution which has sinlce become a 
i~ationai model as an interface between university and industry. After ten 

years of activity, INESC has branches in the major cities, near the most 
important engineering schools in comp~rter sciences, electronics and 
te~ecommunicathol~s. 

Nowadays, one sf our amain objectives is to put the flag of Portugal on the 
world map of information iechnoiogy, both 9~ scientific and in industrial 
terms. 

By Joining ERCIM, we have expressed our suppore to the idea of an effective 
European unity and the need for a strong development of the European 
polentia?. INESC now has about 200 partners in  Europe, reaching from 
universities to induswy. 

We are conren~plating the best way of rnobilising this energy that emanates 
from mutual influen~ce in order to rnalte Europe move into action. The 
problem is, can we tap ahis source of energy for European success, or will the 
energy remain immobilised? Or worse yet, 'vilC this social energy worli 
against the European mission'? 

At INESC, we believe there is a strong need for the creation of European 
excellence in terms of science, technology and management of these skills 
and its inter-relation with European socioeconomic activities. This objective 
is shared with all ERClM meiilbers. From this point of view, it means 
spreading a new light on the R&D c~rganisatic~nai culture. 

As a Ttep towards t h ~ s  objectave, a ""llrank tank" muse be created, joenrng the 
Educabon, Industrial, Services and R&3 rectois. In thns context, the R&D 
cector nnurt have a strong poslelon, wlrh one voacc, and we belleve chat vonce 
could be ERCTM's. 

ERCIM is the first real European organisation in the R&D sector, as 
expressed in statutory terms based on legislation of the European community. 
EWCIM's members are major R&D organisatio~~s in their countries, but they 
represent not only their own bur also their national scientific communities, 
providing ERCIM, not only with the skill to build a truly effective European 
R&D network, but with real influence and "roots" in each country. 

In fracl the necesqity for setting out reliable interfaces and networks between 
the ERCTM members and W&D national centres make us think that bh~s will 
probably be a prior condition for successful action at an EEC level. 

A young organ~sat~on, composed of young researchers, such as liNESC rs, 
har a lot to improve on in respect to the more mature organisallon\ like our 
partners at ERCIM . However, we believe that, if INESC can profit from the 
knowledge and substantial experience In order to face problems and the 
future, in the same way ERCIM can benefit from our energy and youth. 
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A t the Directors' meeting in It also organises a large number of . Istituto di Elaborazione della 

Paris on 17 June 1991, Italy conferences, courses, workshops, etc., Inforrnazione (BEI); 
annually, and publishes many articles, . Istituto CNUCE (CWUCE); 

became an partner volumes, proceedings and journals of . Istituto di Li~lguistica @omputazionale 

ERCPM with the signing sf the scientific and technologicai interest. (ILC). 

scientific cooperation agreement 
by the Italian National Research 
Council, 

The National Research Council (CNR) is 
the most important institution in Italy for 
public research. It was founded in 1923 as 
an agency with the mandate to represent 
Italy in thc International Research Council 
in Brussels and the first President was the 
famous mathematician Vito Voltenra. Since 
1989, it is dependent on the Ministry for 
Universities and Scientific and 
Technological Research (MURST). 

The scientific,  technological and 
operational units of CNR are structured 
into Institutes, Research Centres and 
Groups. The research activities and funding 
are coordinated by 15 National Advisory 
Committees. The permanent staff is 
currently about 6700 and the annual state 
funding is approximately 1,000 million US 
dollars. 

The maln instilullonal oh~ectives of CWR 
are: 
. the promotion and coordination of ltallan 
scientific and technological research on a 
national and international level; 

the provision of scientific and technical 
consulting services for the government: 

the definition of standards in the scientific 
and tcchnicai sectors. 

In order to fulfil these objectives, CNR 
finances and promotes research activities 
both dircctly in its own institutes and 
centres and also by means of contracts and 
contributions to external institutions, and 
finances large, nation-wide applied 
strategic research projects and the 
participation in importan? international 
scientific initiatives. In addition, CNR is 
responsible for training activities which 
include the granting o f  scholarships for 
pea-graduate studies in Italy and abroad 
and the definition, in collaboration with the 
universities of postgraduate degree courses. 

Informatics in Bisa 

One of the largest conceniratiorrs oC CNK 
institutes and ccntres, employing about 
10% of the permanent CNR staff and 
covering a wide range of disciplines, is 
found in Pisa. At present, these institutes 
and centres are located in different 
buils!ings throughout the city which often 
makes communication and the coordination 
of scientific, technical and administrative 
activities problematic. However, in 1990, 
the foundation stone was laid fo r  the 
construction of a new Area of Research 
which will become the site for all CNR 
research initiatives in Pisa. The Area 
should be ready in 1993 and should help 
considerably towards a streamlining of 
activities by permitting the centralisation of 
certain important services such as libraries, 
printing facilities, laboratories, etc. A 
model of the future 'Area of Research' is 
shown below. 

The main CNR activity in the computer 
science field is conducted by three 
Institutes in Pisa: 

These Institutes thus represent the CNR 
partner in ERCIM. In addition, TEI will 
coordinate the participation of other CNR 
Institutes in Italy working in computer 
science and in applied mathematics. 

The beginnings of activity and research in 
computer science in Pisa can be traced back 
to 1954 when, following a proposal of 
Enrico Fermi, it was decided to found the 
CSCE (Centre for Studies on Electronic 
Computing) with the objective of designing 
and constructing the first computer in ltaly 
to be dedicated entirely to scientific 
activities. This decision was of great 
importance in helping to bring Italy into 
line with the rapid international scientific 
and technological developmcnts in course 
at that moment. 

By 1960 the CEP, the Pisan Electronic 
Computer, was operational. The studies 
which had been performed to design and 
develop the cornpuler also stimulated the 
development of new skills and the 
preparation of scientists and technicians in 
this sector. In 1968, the CSCE became the 
"Istituto di Elaborazione della 

A model of CNR's future 'Area of Research' in Pisa (Photo: CNR) 
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i 1 c:;-hj?;i c:::r , i a ~ . ~  j (-: <:lxl i? 2n:l 13 :is inadc 
~.cspou"sil?le fo; ci>i~C~icijn:: inter- 
(fisclpiii:asy Il-rc~i-ciica! and ~tppiicii 
r:> ,> ?~ '., . . . .  . , , ~ L c , , _ h  nc!r:ri?'?cs 3i-i illr; j:~P:>r~ni!tilio~~ 
p r c c e s s ! : ~ ~  sector.  iE1 a l so  provides 

,. . :iiivancer? sei-\~iccs ic:: i-rartlware aiid 
:;ollu.aic ~.$r.rifica;::;:? ;lild image 
proccssi!ig. 

I n  i 9 h ,  CNclC'E was fot~ni icd as tlie 
Na:ioi:al (':,;r~ni:iiiig Ccnii-i: oi' tlic 
Uni\i:rsity (I:' ?;.;a io becomc, iin 1951, ail 
j:;qii!i?:c 0.' CNK \ A > : C ~  thc ~~? : i~?dcre  o f  
providii:g research and coiiij>~iiilg fixilities 
arid i l ~ i ~ ~ ~ r k i i l ~  S C I . V ~ C C S  for i h e  I ta l ian  
sci~IIi;fiL. cc;l;iii~iiiliij~. 

1978 saw thc i'ci~b:i~tia?io~i oi' rhi: " I s t i ~ ~ ~ ~ o  dl 
Linguisiica Coii1pi1ta7,ionrrlc" (TLC) as an 
inciicpendeiii ClNiP las t i i~~rc.  The primary 
oijcclives of Ihc ILC arc inlor-disciplinary 
theorciical ai~d applied ;-cscarch activities iii 
the field of linguistic data. processing. 

This growth of cspcn-tisc was !o cor-itrihtc 
sigiiiiicantiy to the confirmaiion of the 
Deparin-ieni oi' Computcr Science at tile 
liniversity of Plsa and i n  geiieral the 
esrabiishrrient of Pisa as ihc primary centre 
of rescarell in this sector in Italy. 

The current staffing anti birdgclirlg (salaries 
and sitc costs excluded) of these three 
Institutes is as follows: 
PET: 57 researchers. 45 technicians, 4 
adminisirativc staPT; approxima:ely 2.5 
million U.S. dollars. 
CNUCE: 50 rescarcl-iers, 65 tcchnici:uis, 4 

adininisirative star[; approximately 9 
million U.S. doilars. 
HLC: 15 iesearclilcrs. K technicians. 4 
administrative ?tall': irpproxi~nately 0.5 
million US dollxs. 

The CNM ll~for~iiatics Lnstitutcs in  Pisa 
participate in most of' the major national 
research activities in the field and play a 
central part in the organisation and 
managemewt of these activities. I n  
particular, they have a key role in the 
organisation of the CNK Strategic Projects 
and the CNR "Finalised Project" Tor 
Informalion Systems and Parallel 
Computing. They also collaborate aclively 
with a large number of public and private 
research institutions and with the Italian 
ac~tderuic world includirig the University of 
Pisa. the Scuola Normaie Supcriore, and 
the Scuoln Supcriore di Studi Universitari e 
Perfezionamento S. Anna. 

1i-i order to promote know-how and 
technology transfer, the Institutes 
contributed to the creation and support of a 
Consortium: "Pisa liesearch Consortium" 
which has been set up by joint initiative of 
CNK and ?KT (Institute for  Industrial 

I .. _ .  1 liiiili~; Nationai K e s e a ~ r h  Council 
CNR 

CNR H~~isrmaiics Instituutes in Pisa 

- oltwarr: Engiaeering 
- Ii~forrnation Engineering 
- Knowledge Engineering 
- Advmccd Architectcrres 
- Distributed Systems 
- Co~npnter  Networks 
- Image Processing 
- Signal Processing 
- Coinpuler Graphics & Visuaiisationl 
- Computational Linguistics 
- Con~putatioi?a! C~mp!exity 

- Numerical Linear Algebra 

Organisatioae (sf the CNR activities in Pisa 

Reconstruction). The presence oP the 
l ~ ~ f o r m a t i c s  Institutes has also greatly 
contributed to the establishment in the Pisa 
area of a number of industrial R&D centres 
(Data Management, INTECS, OLIVETTI, 
PIAGGIO, SELENIA, S & M, TECSIEL). 

The three Tnat~tutei are very much involved 
~n ~nternat~onal re\earcli actlvit~es and In 
palticular in bSPRIT projects s u ~ h  '1s 

MULTOS, TODOS, FIDE. DELTA4, 
LOTOSPHERE, ACQUILEX. 
IVI ULTTLEX, lDEAE 

.4 scheme oP the organisation of the CNR 
information lechnology activities in Pisa is 
shown above. More complete details of the 
different research activitics oP each of the 
institutes arc given in a booklet which can 
he obtained on request from Ms Manuela 
Mennucci. the ERCYM Secretary at TEI- 
CNR. 

CNR is currently ~ ~ n d e r g o i i l g  
reorganisation and, in particular, with 
regard to Computer Science, the aim is to 
create a structure which w i l l  have the 
mandate of planning and organising 
research activity at a national level and the 
CNR participation in international projects 
and initiatives. This should render the 
research activity more efficient by grouping 
together all the CNR Iiistitutes and centres 
working in this sector. The new structure 
should Favour a freer transfer o i  scientific 
results to the industrial world and should 
also help to stirnulate a greater integration 
of CNR basic and applied research activity 
in international projects. in particular those 
sponsored by the European Community. 
The pa~-ticipatiorl in ERCIM is expected to 
help this process. 

I 



n r*t.:le l 7  " I 9  ERClM oig-rr~ised 
a Conference in Paris :,a &Re 

then?.,: ""Research and 'l'ech-aaology 
'$'>-ansfer in [nftgrmatice for @;~r~)pe''. 
t - y ,  

2 he :sb*iectia.es of the meeting la 
present  the ERCIIM initiakive Its a 
l a ~ g e  i n d u s t r i a l  pub41c, a v d  69: 
di,c~ss ERI:M9s rde in technsbgy 
lipal2sfer in the future. 'Fwo hundred 
pcrsan.; f r o m  alij over  Europe ,  
repsesen5ng public and indns"aia1 
re5earch organisat ions a n d  
g:,veri-gnee%i,al a~thaurities, attended 
khs meeting" 

Professor  C o r  Baayen  opened the  
proceedings by giving a description clP 

ERCIM,  ins is t ing on i ts  gene ra l  a n d  
::n~'oiiious ot~jeciivcs:  "ln the iT field, a 
.;trong closeiy knit R&D col~imunity is a 
prerecjuisite for staying in  the foreil-ant of 
deve ioprne i~ t s  arid taking par t  in the  
tieteiwnination of  s tandards .  S u c h  a 
community sholild bc very cliverse, with 
participation from computer manufticturcrs, 
sof twnrc  clevelopcrs,  researchers  a t  
universities and other ins~irutions, and f ~ o t i ~  
users i n  c o i n p a i ~ i c s ,  govc rnmen l  and  
service industries." In the reinailider of his 
6. 11 
i'rix he i'ccuseci o n  the first attcn~pt to build 
such a corninuniiy: EKCIM ... 

Mr. Michel Cai-penlier, General Director a1 
iE~e European Commission, followed by 
evoking the relations that exist between 
basic research, applied (or pre-compelitive) 
research and technological devcloprnent in 
the framework of the innovation process. 
Hc  explained that a linear model of the 
innovat ion p rocess ,  go ing  from 
Pdndamental research to the product, was 
not at  all satisfactory.  The  innovation 
process could be better described by means 
of a " feed-back loop": "Sciencc pushes 
technology and technology pulls science on 
the way to inilovation. Applications which 
express tlie needs of the market and of the 
society, pull technologies. In the same time 
technologies  enab le  new appl ica t ions  
which arc leading to new scientific and 
technological needs,  and so  on ... 'Tliis 
innovation process is not linear. and in the 
loop all links are mandatory..' Through the 
R & D  f ramework  p rogramme,  the  
Corn~niss ion has mainly contributed in 
strengthening two elements of this loop: 

Mr. Glrgeniio Triann, Gei-ierai Sccretai.)~ fo: 
- 3  :ec!lns!o,gy a:?(! Ini~ov;iiioi-r : inhe Sp~~nisil  
Mici\t!-y a l  indils~ry. presented hi,; i,icv/s 
!,n '~Teciinoloov 2 ,  Tran.;(c; ii: ihc i:i:iusirial 
GIohai B~isincss". in his very docume:ited 
pi-escnia:!i;n hz  ex?ia ined ii-ici ?i:c 
giaba!isn~icirr stratep)/ which characierisc 
the 1ai .g~ mui i i~a t iona i  conipanics first 
coi?ceineii n.ia.ni!i'~cti~riiig and uaarkering 
acrivilies biit !t~al the !as1 1 ~ 5 ~ ~  years h:ive 
sccri s :~- i~c  glob::li~alloii in the :~ciiviiics of 
K&T and : ~ f  s i ra tegic  dec i s ion .  The  
consecjucncz of ihc RaT g!obriiisa!ion is 
rhat cornpallics are very ofieil searching for 
col1abor:iiions w i i h  o the r  companies, 
nnivel-sities and ~ i ib l i c  I;ihora?nries, as weli 
as iriitli governmentai aiid internatlanai 
organisations on a tvol-!iiwide basis. R&D 
urc>grammes, both  a t  naiion;;l or at 
European levcls, have proved to be useful 
insrrun~enis of this giobalisati:)!~ o f  pre- 
competiiive R&D. 

Act'tcr the above presc:~taiiol~s, a r::u!id-(able 
gathering representatives of' high-tech 
europeai-i indusi r ies  and  i -escarc!~ 
organisations debated on three points: 

the potentla1 1ntere5i oi 1;irpe ~ntern,itroi~ai 

projects (e.g. Eureka) especiaiiy In the 
;oilware domaii;. 

the particular difl'icuities eccountered by 

young high- tech compan ies  bo rn  and 
growing in Europe. a i d  

Ihc conditions required whrch would 

i1110w European companies lo develop their 

During these disciissions, scverai speakers 
irisii;:ed on L!ie fact [hat coi l~pi i ier  
ni2inufncrurei-s. toi't\varc hoirses. srliall 
h igh- tech compan ies  ~ 1 ~ 5 2  rcscarch 
crg::aiisailo~is Elad the  skim: iniercsl  ii; 
promciiiiig the devciopme~t  of a heaiihy IT 
c o ~ i ~ n u n i t y  i l l  Eirrope and should more 
oftcii colillrhor;?re to create new inriovative 
~>ro i . ;~c i s  and o f  starrdai-ds. E-1cir-e agaij?, 
ERCHM was secn as a proiriising 
instrunient t o  fac i l i ta te  col iaborat ioas  
between public research organisations and 
indusirv. 

T h e  French Minister of' l iesearch and 
Technology. FHubert Curieri, concli~dcci the 
mccting. Me said that EWC1M w2ts a good 
example of what should he done in E~irope 
to strerlgthen the liiiks in  the scientific 
commuriiiy,  atid that ERCIM's  :notiel 
should be ihllowetl in other dotnains than 
IT. Tte conclutied by saying ihat ERCIM 
should play a major role in the future, no1 
only  in bas i c  r e sea rch ,  but  a lso  in 
technology transfer ar:cL in training 
scientists. 

The proceedings i r C  this Conference with 
c o n ~ p l e l e  paper.. wlil  be  p u b l ~ s h e d  by 
ERCIM In October 199 1 

I 

pre-compet i t ive  research and  bas ic  COT Baayen 
reseal-ch. 

Halbert Ckariear (Photos: TNRIA) 



M Meeting: RAb, May 2-3 

The  pal-ticipants agreed tha t  the 
Database  Workshop,  hosted b y  
RAL, had been masst successful and 
thanked the Directors for giving as 
the opportunity to meet, There was a 
broad consensus on the way forward 
and directions for future research 
work, 

Methods work on: Models,  Languages 
and Theory (Olject-Oriented, Deductive 
and 1:unciional); Architectures (including 
Di:;t:-ibgted al:d ParalIe!) a;:~?. ,---,.f p L u:~ . hy .. 

denronst ra t ions;  System Development  
Methods and Toois 

Applicat ions work on: S c l e n t ~ t ~ c  
Databases; Mult~rnedia and Hypertext 

The sought dfter advances on methods 2nd 
application+ muit  be ach~cved against the 
rlnportant background requirement to r  
Tntcroperabl i ~ t y  

Ae1entioi: was dr;ivu.n lo the disparity in the 
levels of effort currently available in the 
various ERClM lnsiituies for Daiabase 
Research (as opposed to Applications and 
User Support work) -- the participants felt 
that this poii~tecl clearly to thc need for 
c o ~ i c e r t e d  join1 act ion by the  ERCIM 
Database communitv to seek and ohlain 
additional research filnding (for instaiice. 
through the Esprit I I I  initiative). 

Seve ra l  ac t ions  were  proposed by the  
Workshop. 

Fi rs t ly ,  lechi i icdl  Workshops  on  "hat  
toplcs" w:ll be  organ~sed at  the ERClM 
Instltutcs, lnvolvlng 

. possible exlernnl spedker(s), 

a short report In EWCIM News. and 

keynote paper(" 1 published proceedings 

The participants of the Database Workshop 
agreed to  the following two Technical 
Workshops to start the series: 

Modeis, languages, theory - hosted by 

Martin Kersten at CWI in October 91; 

Application Solution - iiosted by Keith 

Jeffery at RAIL in May 92. 

The other actlon5 propo\ecl by the Database 

Workshop participants were: 

EKClM Fellowships by topic; 

Staff Exchange between ERCIM 

Institutions by topic; 

Political and financial support froin 

ERCIM Man~igernent for Esprit III Bid 
Preparation 

The mcc!~ax~ism proposcd was !he setting 
up of a coinrnitlee of reprcsentativer of the 
ERCBM DDB Co~nrnu~i i  t 3 ,  f o  . acr as a contact 
point for ERCIM management, using e- 
ma i l  t o  mainta in  con tac t  with the  
community. 

ERCIM DB Community 
Representatives: 

CWI: Maitin Mcrsten, !nk@cwi.nl 
INRIA: Siephanc Crurnbach, 
grum hac11@.seti.inria.fr 
GMD: Erich Neuhold, 
neui:old@dal-mstadt.gind.de 
RAL: Keith Jeffery, kg~@ib.rl.ac.uk 
INESC: Rogerio Carapuca, rsc@inesc.pt 
CNR: F a ~ ~ s t o  Rabitti, 
rabilti@ icnucevm.cnuce.cnr.it 

I 

Please contact: John Kalmus 
+44235446481 

email: !rk@ini.rl.ac.uk 

members) with a view to stimulating 
future  cooperation in the a rea  of 
numerical algorithms. 

Overview p r e s e n t a t ~ o n s  of  numerical 
a l g o r ~ t h m  work at CWI, GMD, INRIA. 
RAL, CNR, and INESC were followed by 

speakers  s t r e s sed  the  exploi ta t ion or  
potential expioitation of parallelis~n within 
their algorithms. Target machines varied 
f rom those  based on  t r anspu te r s  t o  
t radi t ional  multiprocessor vector  
\uperLomputer$ llhe the CRAY ampule r s  
m d  the IBM 3090/VF. 

more detailed talks on particular researcl-i 
Sijlce many of those attending the The included several i n  The worksbop participaills decided to set 

workshop had no$ previously met numerical linear algebra inciudillg dil.ect "P w"rl'in~ groups (In 

each other ,  e i ther  in the  ERCllM and iterative methods for solving sparse mul t igr id  a 'gorithms, paralie' 

context  o r  elsewhere, a major  equat ions ,  multigrid methods ,  domain ""'utio" of odesipdes, be'lchmarking) "lcl 
decomposition, eigenproblcm for band to organisc more specialized workshops at 

purpose of this workshop was to  
introduce the  participants to the  matricesand for large sparse unsymmetric fui~i" FRCLM I0 for 

matrices, and a discussion of future collaboration -- h o p e f ~ ~ l l y  such 
work going 811 in the laboratories of i ssues  ill l i i l e l r  a lgebm,  M m y  of the  joint activities might EC attract funding 
ERCIM (presen t  and  f u t u r e  from the Cornlnunity either through support 



,.. . 
i':;;. c ~ i i i s e s  like 1,SSP.I' :or for rcsearch 
t lzroi~gh the bas ic  1-zasarch aciioir 
p rogramme.  for  cx;imple. T h e  
rec:i~ninend;~:i~~i~s to ERCIM mai:agcmei:; 
includeti stroiig eticoarirgernent lo support 
both  pol i t ica l  anti technical progress  
towards  b e ~ i e r  i?etv\.ork acccqx on a 
Europcan scale a ~ l d  cclitral support  For 
sxcl~ai rge  ::f resealcllcrs, exLending file 
concept oI' the ERC!M Fellow Ic  a l l o ~ '  
~ e o p i c  already work in  ar oile laboratory to 

. . 
v!s!i :ailother Pop. periods of From tiif-ee 
nionnhs to  a year .  I ?  w a s  fe l t  that  the  
ERGIM Newsie t ter  cou ld  be  used to 
provicic a useful forum for exchi!iige of 
ideas perhaps by expailding its coverage in 
tecliilical areas. 

ill geiizral, our visitors rcmal-ked that they 
found the event iniercsting, informative. 
2nd s t imulat ing.  They  l iked !he rural  
environinenr  of the  Laboratory  and 

siruciures: and oceanography. 

Techniques if: visuaiisntion, i~iciuding: 

votu:ne rendering, l ighting. pin-screen 
emi~iation. physical models, video, multi- 
riiedia, i-eal-iiiiie 3D graphics l-iurdware. 
modciling, and parallelisni 

Environments for visualisation: inter- 

pr-ocess coan~nun ica l ion ,  appl ica t ion 
builders and cognitive problems. 

aprjreciated the hospitality offered dsring 
the Mccti~lg. Copies of the final programmc 
and of abstracts and iransparencies of talks 
presented at the workshop are avaiiable 
i'rom L inda  Miles .  B ldg  R27,  R A L  
(Imiles@ib.rl.ac.uk). a 

Please contact: lain Duff 
+44235445803 

email: isd@ib.rl.ac.uk 

working on Eciture generations of colnputer 
graphics sjstcms.The computer graphics 
requirements that arise from visiialisation 
shoi~ld be input to that group. 

Iirrage synthesis and image analysis are 

both  concerned wi th  the re la t ionship  
between images  and  computer-based 
models, but in opposite directions. The 
disciplines can be used to their  mutual 
benefit3 forming a bond between lheory and 

The  presentat ions given by . The  re l a t io i i~ l i ip  between computer  experiment which has great potential. This 

waarkshop participants fell in to  a visiorl and i~nagc synthesis. needs to be explored jointly by ERCIM 

I caje;ber 3f' arezw partners. 

Trct~,duclc,~y: ~epor ts  of the Eurographics 

Workshop on Visualisalion in Dclft (April 
1991 ) and  the UK Workshop  SII 

Visiialis2xLic::~ at C::scl~cr's, RAL (Fehri~ar)~ 
ic)(>!l j ;  in~roductory  presentations i'rorn 
in.ttilui.es, iiiclutiing C N R ,  lNESC and 
WCC. A s  par t  oT thei r  i i~ i roduc io ry  
presentation INFSS prcserited a computer 
anirniiteii li!m iilade for their rccent iOlh 
anniversary. 

A wide range o f  ~rppl icnt ions  were  

tiesc~.ibed, including: a~gineer ing rescarch 
including coi~iputaiional lluid dynarnics 
anci struciural mechanics; ~lnalysis of the 
behaviour of graphics hardware; neutron 
scattering; inter-process communication 

Severa! recomlnendations for Euiure joint 
work of the institutes were made: 

T h e  ciiscussion in the  workshop re-  

examined what scieniilic visualisation is 
actually for and how it really benefits thc 
scieiliist. It was decidcd that collaboratio~ls 
between uscrs ancl proviclers should be  
fostcrcd and that the ERCIM institutes 
should share the findings and the resultant 
fescai-ch topicx. 

Itrany of nlie workshop participants had 

strong joint interests in coniputer graphics, 
eve11 though the  pr imary topic  was  
visualisation. This is ~mderstandable given 
the overlap between the disciplines. Some 
participants arc active on the ERCTM group 

To ~ n a k e  progress with these activities, a 

srnall  E R C l M  work ing  g roup  on 
visualisation is to define specific areas of 
joint work and specific mechanisms of 
colIaboration to further that joint work. All 
ERClM institutes would be  represented. 
Init ially the  cos ts  f o r  wh ich  E R C l M  
support is needed will be those incurred by 
the working group. which would be time 
and travel costs. When the mechanisms for 
1.. i,nihcr i a ~ ~ a b o r a t i o ~  apz defined, f.jr:h~i- 

proposals would be made. 
I 

Please contact: Julian Gallop 
+44235445569 

email: jrg@inf.rl.ac.uk 

1 Next ERC M Meeting: NESC, November 14-1 5 1 
T he next ER@IVl works&op Representatives of Greek and Norwegian - Large-scale distributed systems and 

Will be held at ~ i ~ b ~ ~ ,  14th rescarc l~  institutions aiming to become cooperative work; 
ERCTM par tners  will be invi ted  to - Distributed fault-tolerant and real-time 

and 15th of Novembea; organised systems; 
by INESG, This ~ o s k s h ~ g  will be - Distributed operating systerns. 
dedicated to  th ree  scientific These  workshops  are  coiiceivcd as an  

8FeaS: important instrument for promotion of A t  the  Mult imedia Technology 
mutual awareness of ongoing work and of W o r k s h o p  the  cxchangc  of ideas  and 

Distributed Systems the inierests in each field, enabling the experiences will be concentrated on: 

User Inlcrfaces lend wlujtimedia ~ X C ~ " I T ~ C  of scientific and technological 
linowlcdge. - Innovative user interfaces techniques; 

-Are~hm>i~gy - Multimedia interaction; 

Decision Making: Methods and T h e  main  topics  of the  Dis t r ibu ted  - Integration with existing user interfaces; 

Applications Systems Workshop are: - Software architectures; 
- Support for multiuser and multimedia 

- Environments and tools [or developlncilt interfaces; 
The Steering Cornmiitee and Directors oftiistributed appiications; - Architectural support for CSCW 
Mee t ings  wi l l  t ake  p l ace  in para l le l .  



a!sp:icaiions; I 

- Tools and mcthodoiogies for 
~ ~ Q ~ $ ~ ~ ~ ~ ~  ' i  - 

construciioi-is or interactive appiic;itioi~s j 
and systems; 
- Object oricntcd icchniques and 
ailiorr?.ation toois: 
- Multimedia infor~natiori modelling and 
retrieval. 

Fiilally, the Decision Making Workshop 
will ciiscilss ihernes such as: 

- Large scale optirnisatioii; 
- Multiple criieria decision making: 
- Uncertainty in decision processes: 
- Stochastic and fuzzy approaches; 
- Interactive decision support ~nethods; 
- Engineering applicarions (cg. cnergy. 
communications, structural design, 
chemical processes). 

Calls for participation and registration 
forms have already been distributed to the 
!ocal coordinators at ERCIM institutes. 
Fur thermore,  members  of research 
networks sponsored by the European 
Cornmunities, including non-ERCTM 
research institutes, will participate for the 
first time in the workshops, in particular 
in the Rcsearch Network 011 Distributed 
Computing Systems and Architectures 
(DCSA), meaning an opening of this 
event to external institutes. 

Worltshop proceedings are  being 
produced for  distribution among the 
participants. 

I 
Please contact: Isabel Caetano 

+ 351 1 545 150 
emai!: isc@eniac.inesc.pl 

{)&ern super (vector-) computers, such as the Crav X-NIP ar-sd V'-I%ii3* 

the NEG SX-anodeis and the Fnnjitsu VP7si play an irflporta~zit $-ole in 
scientific research, '8'hese machines are of vital interest to scientists and 
engineers working in application areas like physics; chei.niwtry, ~~~eBez>rola~gg, 
oil exploration and co~mpatatisiiaal fluid dynamics, 

Muiiiple processor super-corr-iputers hiwc rccenliy inade their irppe;a.ance, togerl-ier wit11 
parallel n~iiii-supers lilce those of Convex. Alliant. Sequent and Encore. All iliese systei7-i~ 

are based on shared memory data storage. iinoihcr irnpori;int cleveiop~ment is the concept 
of local lnelnory systcms. lor exa~npie  those consisting of tr;insputer noc!es, a n d  
hypercube-type systems. Finally, inassively parallel machines. like the Connecrioil 
Machine; are presently cutering thc market. Conseqiienily. parai1elisn.i o f  numcri-cal 
algorithms running on all thesc rnachincs are becorning increasingly important. 

The purpose of the ERCIM aclvaiiccd courses on Large Scale Scizntific Paraliel 
Computing is to teach (prospective) researci-rers and engiaoeers how to exploit modei-JI 
parallel computing systems. Expcricncc has lcarncd that gaining knov-how and 
experience in the fieid of vector and paralle! compuiiag can be a !ime-consu~ning activity. 
Participants can benefit fi-om the insight, knowledge and experience of experts, having a 
relatively easy entrance to the fielcl in this way. 

The first version of this course was prescntcd at C'Wd Amsterdam, No\/emhes 20-23 1090 
(with 17 participants), the second version at INRIA Rocqucncouri, May 28-31 1001 (with 
38 participants). A third version is to he hosted by the third founding ERClM partncr: 
CMD Bonn, December 10 - 13, 1991. 

About half the number of participants comes from industry. the oihcrs are inaillip kern 

universities ant! government laboratories ( inc l~~di i iq  the ERCPM mcrnbcr 
1 institutes). The lecturers are either members of ERClM laboratorics, or gucst 

experiment on a non-rectangular domain / experts, with the majority corning from tile EKCIM mcmbcr iilstitutc llosiing Ihc 
I 

The IiJsselmeer (largest lake in The Netherlands) i cour5e' 

depth = 6.5 m. (5 layers of about 1.3 m.) 
Ax = Ay = 1 km. (about 1100 grid points) 

0 LELYSTAD 

At the end of each course, participants arc requested to give [heir opinion about 
the course. In general, it appears that the course satisfies a fast growing iieed 
from industry, acadcmia and government. 

The courses are pai-tly sponsored by the European COMETT prograinme 
(COMniunity action prograrnrne for Education and Training for Technology). 

R 

Please contact: Herman te Riele 
+ 31 20 592 41 06 

emai!: herman@cwi.nl 

Frans Snijclers 
+ 31 20 592 41 71 

emai!: franss@cwi.nl 

CWI developed numerical models for parallel sianuhtion of 3D water flow\ 
in  a non-rectangular  domain. T h e w  were applied to the ILJ45e1mcer. 
Applications like this are  treated at the ERQIIM coasrrea: an Large-ceaie 
ScienntiWc Parallel Computing. 
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111 1984, when1 the Errropean Strategic 
Pi-ogramrnc for Research and 
Development i n  Informat ion 
Tech:misgies svas lau~lchecl. it had the 
overall goal o f  helping the European 
information tcchi~oiogy Industry to 
build the technology base needed to 
become m d  remain competi tivc with 
the US and Japan in  the 1990s. 11.; 
~iddition to this priiilary objective, it 
aimed to  promote European industrial 
cooperation in IT and to contribute to 
the developmenlt o f  internatio~lall y 
,,,-,.C.v,+~<4 '.+,,.,A,,,-A" 
UIC-C,J. -~U a:LI:L-LLLI U.1. 

I 

Much has been achieved in pursuit o f  
these objectives.  'The research 
programme has had, and continues to 
have, a very broad impact on a wide 
variety o f  participants, be it IT or users 
companies, universities and research 
centres, irrespective o f  their size. At 
the same time, the contilaucd increase 
i l l  R&D costs and the lowering o f  
profit  margins described earlier 
underline the need Por increased 
cooperation. 

T he major  ele-men$ of 
C o ~ n m u n i t y  action in 

suppor t  of R&D in IT and 
e%ecfronics has been the  
ESPRHT programme, 

Siilce 1984, a rota1 investment o f  ECU 
4.7 billion, ecjureily shared between the 
Communi ty  and industry ,  has 
mobiiised R&D resources. About 6000 
researchers are now at work on 
ESPRIT projects. The programme has 
also played an important catalytic role 
in stimulating growth i?f R & D  
investment in Europeari firms up to 
levels which arc now close to that o f  
US companies. 

The ce~~rra!  element o f  the ESPRIT 
~nechanism is cooper-ation. Companies 
both large and small, universities and 
research insti tutes have achieved 
nearly 500 results through participating 
in ESPRIT.  Together they  have 
developed concepts, algorithms, tools, 
prototypes and standards, and, through 
further R&I) outside o f  the programme 
itself, have brought a range o f  proc8ucts 
and software package to market and 
had k e y  standards adopted by  
international bodies. 

F~lr iheraore .  the Basic Research 
initiative. launched in 1989, rapidly 
gained momentum in 199019 1 ; nearly 
all research actions have now 
completed their first I 8  months o f  
activity,  several results have beell 
prc>duced which h:rve imminent  
industrial s igni f icance,  and the 
proportion o f  actions with industrial 
participants has risen to over a quarter. 
T h e  concept o f  Networks o f  
Excellence has beer1 piit into reality 
(see next article), which encompasses 
not only technology transler but also 
research coordination, human 
resources and the cohesion o f  the 
research and technology com~nuilities 
across Europe. 

Although R&D initiatives such as 
ESPRIT have had excellent results. as 
reported above,  this cannot be 
sucficient to overcome the state o f  
crisis o f  the IT and electronics industry 
and to provide Europea~.; industry with 
thc means to compcte i i ~  the global 
market. 

The Comm~mrty m'irket hex\ ~nherleed a 
high degree o f  trdg~ncntation and the 
lrrn~ted scope o f  natlon'zl mdrltets has 
re\tncted the expioitatlon of  eco~~ornles 
o f  scale; Qthel element\ such as the 

high cost of capital, the i~~sufl ' icieni 
availability o f  skilled staff, or the lack 
of sufficient vcrtical integration in the 
i- ctlropeala IT and electronics f irms, 
strongly penalise European companies 
and make them more vulnerable "Ian 
others to an adverse economic cycle, 
whi le  they  are engaged in a 
considerabie restructuri~lg effort. 

Looking into the future, the overall 
iildustrial context and the necessity ol  
higher investn~elats in R&D. make such 
research cooperation mechanisms as 
ESPRIT more necessary now than 
ever. 

T h e  Council o f  Ministers gave its 
formal approval to the new phase on 8 
July 19") 1. and the first general call for 
proposals has been launched very 
shortl~i afterwards. 

The new phase of ESPRIT 

The programme must adjust to a fast- 
changing scene by continuing to be a 
stiillulus for cooperative W&D projects 
and b y  focusing o n  wel l -def ined 
strategic objectives and technological 
priorities. Looking into the future, the 
overall industrial context  and the 
necessity o f  higher investments i n  
W&D make suclr a cooperation 
mechanism,  i f  anything,  more 
necessary now than ever.  T h e  new 
phase o f  ESPRIT is part o f  the third 
Framework Prograrnine for 
Co~rimunity R&D activities, which has 
been agreed for the period 1990-94. 1t 
foresees that out of ECU 5.7 billion 
earmarked for Community R&D. ECU 
1.35 bil l ion will be  devoted to 
in format ion technology.  T h e  new 
phase will consist o f  four technological 
areas pius Basic Research; a horizontal 
initiative in Ope11 Microprocessor 



Syslel:ls; 2 sci <,f su.ppor-ing i12iti;:ivfi: 
a ~ d  five large-scale targeted pr(?jccib in 
line wit11 the recent Co i~~rn i s s ion ' s  
cornn3unici~rion ro the Coi t~ic i l  of 

~ i i i i s l e r s ( ' ) .~hese  areas ;:;lid ii~idalives 
arc outlined beelow. 

n IIG i c y  o i ~ ~ j e ~ t i v e s  are io strc~lgtlleir 
the Comnrunity's abiPiiy to desigii aiid 
mai~ufacture leading-edge lCs and to 
ensure their ready availability to a 
broaii range of user companies .  
Particular attention wi l l  be paid to 

. .  ~ y,,a].B;h',g ji; C O ; ; ; V : : C ~ ~ ; ~ ~  ;\':ilk JESS!, 
_I 

Join1 E~r : ,pean  S~ib~nicro!-~  Sl !.icoi? 
initiative, ;ma? to crcaiing favourable 
c~raditions for ilre use oi' i~ppiication- 
specific integrated circuits ( ASICs) by 
Sja4E,s. 

'Thc okjeciivel; 311 tl~is area arc to apply 
scjft\varc-intensive systems design and 
cngincerimg iechniques to uscr needs; 
ro devcioo information scrvers and 

A circuit consisting of transistors of dimensions smaller than 1 micron is shown mounted in a 
cryostkak for  rneasures~sents of' the electrical characteris t ics  and  noise as ;I function of 
temperature. An important result of the NOISE Actions (3019) is that the ageing of transistors 
is accelerated at low Bemperattnres, thus g~rceviding new zaaeans for akidsessing problems of 
balance between prrfreranance enhanceannent ant! tiegradation. (li'hotct: B. Ciancia, I,PCS, 
Gscnoble) 

(":>;-. :Iljc-'aCi)> ih2.*L "'"'I"".- .; ' >  - l l" -m.  <:vy 4.;4,.: !&At:> j.:: 

ciifFcreni usera' k s k s  and ievcis of 
expcrtlse; and to develop advanccd 
architectures and their appllcz~ioils. 
-3- 
I gie W&D tkislzs wili takc into ~LCCO::!:~ . . 

;hc li-najor necl-riiology transfer and 
. . .  . 

;i\van.eness aaltiiriit~~e, ESSI. onc of rhc 
:d:gc scaie ~a ige iec i  - n~-oicc;s ~ - (scz 
~ c I I , ~ ) .  

Advanced Bnsiaiaess and Home 
Systems - Periphe~als 

r". 

1 he work in this arcs aims lo develcsii 
user-friendly support for cooperative 
,vmrkli;g: pxonx"t" the development a d  
use of rnuitimcdia systems: 
demonst ra te  Yooseiy coupled 
distr ibuted i;ys;en:ls; pro~i-no~e the 
introduction ofiilnforn~aiion technology 
into the home; and dcve:op seiecbed 
peripheral technologies. 

Computer-Integrated 
Wianufactaring and 
Engineering 

The main aim is to demonstrate how 
tile m:inufactu.ring and engineering 
industries can benefit  frorm the  
application ancl integration of EST in 
products and processes. Taking an 
iniegraii-ve approitch, in wliich social, 
economic ,  organisa i ional  and 
environmenta l  fac tors  will play a 
decisive role, the work w i l l  centre 
around the fo l lowing themes: 
promoting the use of open systems; 
promoting the development of modular 
and coinpaiiblc system components 
that lend theinselves to an incremental 
approach and which SMEs can afford: 
anti developing new generations of 
handling systetms. 

Basic Research 

Basic Research will continue to have 
four key aims: to ei~harlce the poientiill 
for future teci~nological breakthroughs 
in IT; to "onefie horn the added value 
offered by cooperation at the Europeari 
level; to contribute 2 0  the attainrnerlt of 
the programme's objectives from a 
position tipstream of the market; and to 
reinforce interdisciplinary !inks. The 
results of any single Basic Research 
project are expected to feed ihrough 
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technologicai R&D providing ihe 
rmderlying icr~owledge and expertise 
i?eeded io create "ij'iure breaktlzrotighs. 

- % "  1 he goal of  he Open TViicreap.- s OLLSSOT - -. . . 
Clia.r,,,,: B - - , ; c - ; n i ; , r P  : C  r r -  P V I P I ' 4  tLi. -, ',"'"^'"" .-̂ L"."&". V ^_ I  _.I *.Al 

concept of open systems and standards 
to the microprocessor  sys tems 
environment by providing an ope-? 
framework based oil the macrocell 
approach and software portability. lit 
will interact with and build on the 
results of all the technological areas of 
ESPRIT, as well as on standards and 
orlicr relevant develop~nernts 
worldwide. 

Large-Scale Targeted Projects 

Tkese  will  addrecs the  fo l lowing 
dsma~ns: 

~Microelecironlcs.  to Seveiop IC 

design and manufacturing technologies 
for both standard iiCs and ASBCs. 

-0 the la~i:-~j=b 31' i;rii.:i ~ I . a s e  0'' 
programme. This  new phase  of' - - bbPWIT represe~mts amm important  

. . cieinenj of' the Ci;mmlssi<,-p;'s 
policy for tile e l e c t ~ o n i c s  and 1T 
industry, al?d inaximum ad1:asa:agc 
sho~!!lcl be taken horn it. 

Sirmcc i t s  incepric~~n i n  1984. the  
programme !mas evo!veci in terms of 
both its technolavgy focus pa?i:~t and thc 
scope of its ilmiiustrikii interest. l i i  the 
initial phase subst;mt;al emphasis was 
placed 011 stn-en~gtfmening the teclrnoiogy 
capabiiities.In line with the new IT 
policy. the emphasis for this new phase 
of the programme musf be further 
evolved. 

Project proposals other than those Tor 
Basic Research must demonstrate how 
the  development  of improved 
rechi~ology capabilities will impact the 
market. Hence,  particular attei:tioi~ 
should be given to the composition o i  
the consortium, includiilg the role that 
users can play, the ability of partners to 
secLare clear levels of market place 
advantage ,  the organisa t ion and 
management attributes necessary to 

peripherals, in particular i n  high- achieve the overail project objectives. 

resolution f la t -panel  d isplay  

' L -  - - ---- 
be accomi?ai%led by b load  ~ d e n t i t ~ e d .  Excessnve number  of 
dl\5elTllnatlon of re\ults and tralnlllg partners and  a lack of clarity 
actlv~tier The ln~t ia t~ve is called ESST collcernl,3B roles will alfecl - - 

The VAP Action (3038) laas developed a 
prototype of vision robot which is able to 
keep its focus of attention on moving scenes. 

colacentrntlng on production methods the gonls of the project, ~h~ role and 
and tools and their early transfer lo c o n t r ~ b u t l o n  that  each par tner  rs 
uwrs. Tlm~s 1s an area where R&D must colnmltted to must be 

" 
(European Sof tware  and Systems the chances of ac~lievjng a successful 
Initiative). Further information on the ESPRIT 

project proposal. call for proposals can be obtained by 
High-performance computing, to take contacting: 

ad~iantape of the nossibilities offered o n  the  g lobal  scale,  the  present  

technology. The 'lum her  of par tners  i n  a i It can recognise dyalawlic patterns, and can 
coiib"rtiuii; I- i i s u i u  -- - - ' -' Iae kept  to conrinuriusiy coordinate the aiiniiig and 

Softwarn. to increase produclivil~ by number necessw to achieve I focusing of its "eyer" with i t 5  moremmlr. 
employing adbanced real-time computing 
and sensing. (Photo: .f. Crowley, LIFTA, 
Grea,oble) 

" 
by in the field o~ parallel si tuation of the industry ca l l s  fo r  ESPRIT Information Desk 
processing. prompt action. I~lformation technology Rue de la Loi, 200 

is crucial to Europe's economy and B-1040 Bguxelles CIM,  to strengthen European 
prosperity and will remain so for as 

manufacturing c;rpabilities. long as anyone can foresee. Public Tel: +32-2 236 85 96 
authorit ies and illdustrialists 

Cswclusion throughout the Communi ty  - both 
Fax: t32 2 236 85 97 

suppliers and users - must develop a 
The past year and a haif has been a sense of respo,,sjbility and 

Closing date for reception of proposals 

very successiul and exciting period for about this issue. our ruiure by the Comtnission is October 14'' 
ESPRIT, with 150 new projects and depends on it, 1991. 
explora tory  actions launched,  1 
technologica! breakthrough and 
lllllnerous tangible results elllergillg (1) The Europca~l Electronic\ a11d IT industry: 

illto the and the build-u,, State of Pliry, lssues at Stake and Propo\al far 
Actions - SEC (91) - 565 final. 
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network of excel  lcnce is 2 Networks of EX~elleWCe a They promote rnobi!ity of rescmchers, 
a% groupii~g of research teams with design curricula and ini-erdisciplinary 
common long term technologica! goals 'lrw concept course i n  the of' thejl- 
coordinating their research :is well as ESPRIT of expertise, act as clearing houses for 
rheir trainii~g policies cicpsely. For their EC/D[; which research results  but ;tiso p ~ ~ i ~ a ~ t e  
common goals, thc research teams rhar personnel exchanges with industry so 
constitute the "'iiodcs" of a network of 

encompasses techno'ogy as to ensure continued training and 
excellence possess col leciivei y: & l - 2 ~ 2 6 f t ? ~ ,  research technology transfer through people 

A critical mass of top level experts C O O  d i n a t ion, themselves. 

~kldic ~n all cilrclpilnes which resources and the cohesion sf 
What do Networks of 

contribute to the attainment of the the research and Exc-ll~ncr imply for 
goals communities across Europe, i,,,,,ti,, 

A state-of-the-ant ~mlra\truciure. 
- - comgetiitiveness? 

A network is in principle open to all 
organisatioils working towards the 
same goals wherever in Europe they 
may be situated. Typically, the nodes 
of a network def ine  a strategy 
necessary for the achievement of its 
!ong term technological  goals an:! 
devise a frame of reference in which fit 
the projects of the different members 
of the network. 

The close linkage between the nodes of 
the ilecwork ineans that access to any 
node gives access to the resources of 
the whole network - know-how, special 
skil ls  o r  material  resources .  This  
accessibility of the nctuiork from all 
geographical points has implications 
on : 

. Illdustrial innovation / Technology 

Transfer 

The collective strength of a network 
makes it a pole of attraction for young 
researchers, doctoral or post-doctoral, 
who may be able to spend part of their 
time in different nodes of a network 
coiiectij.ei j; Eit U V ~ G L ~ ~  J : t - T  the 

interdisciplinary skills needed. The 
majority of researchers trained this 
way, through research itself, will find 
their h ture  in industry, contributing to 
the skills industry needs so  badly: 
those oC systems engineers - people 
with a cornplete view of the area from 
concept to implementation. 

The dirtributed nature of networks 
helps ensure that excellence is  not 
drained away from region\ of Europe 
whlch have not had the same tradition 
of iechnologicai  devcloprncnt a \  

T h e  concept  o t  Network\  of 
Exceller~ce looks at the long term of 
European recearch and ~nnovatlon and 
rs expected to have a profound and 
long la\ t~ng 111fluence on the Eulopean 
re5earch coinrnunlty and I C ~  role in 
~ n d u s t r ~ a l  lnnovailon and training. 

A\ \urn~ng a broad acceptance of the 
con~ept ,  even beyond IT 111 wh~ch  I n  is 
cul rent ly  rmplernei-rted, i t  hdr the  
foliowlng ~ m p l i c a h o n ~  

Networks of Excellence allow the 

spreading of rcscarch and innovation 
~hroughout the community without the 
const ra in ts  tha t  any "centre" of 
expertise must be all encompassing to 
have a technolc~gical  impact .  This  
promotes a balanced technological 
base for industrial activity in each 

others. These regions can have viable region. . Human Resources 
nodes of European networks, while . Cohesion having large "centres cpf excellence" 

This distribution and accessibility to 
would bc unrealisi ic Cur them. 

Whereas  any one ;lode m y  have Moreover, they give iociil industry the tc"n"iogical expertise in all paris 

consjderuhic expertise in one aspect of oppor tuni ty  to  access  the most i s  of pa r t i cu la r  benef i t  t o  

an industria]  problem the network advanced research loca!ly and the local illnov"iive The benefit is 
corl~bines the cxperrjse of all its nodes. research communi ty  access to a " needed 
Thus, European jn($~lstry, wllerever it transnationai industrial market. generate technology, and access to a 

may be located, can have access to an market for the technology generated, 

entire network by- accessing any olle of Networks of excellence adopt concrete th"o"gh other 'lodes of Ihe 

its r2odes. mcasurcs to achieve their This promotes transnational European 



~. . . 
-t3c,.?.;z~j.:;.;,x aiid i;>c avc?it!jic)n 
global  disiribu:i<in n e i \ ~ ~ o r k s q  both 
e~~llancing thc overail co:*lpztitivity of 
E,rroqc~;n i n d u s t r y  zild SM-Eb; ic 
paii-icular. 

Tl.- fek:4ibiljta' o[ ;2avillg ir?:ll).valio:: 
0 , .-L - 
c e p t r e  distr ibutet".~ a l l  parti; of' 
Eijronc 6.ictates ihe i ~eed,  2s well ah: 
oIfers the opporhuriity fix  he crealiorl 
i s l  iocai techrii~logy centre5 ~vherever 
kunan pc~ie~ntini is foru~d. Tlze capacity 
01' universities and rcsearch centres to 
a(:r;ic: high techi-iology Lndfistries is 
thus enhanced. 

The prir~ciple that access to a single 

node gives access to the resources or ;I 

network as  a whole is one  that  
e:l?h;ince~ temporary  nobility of 
researchers who wish I ts  work closely 
(..- C, . rr;; indivi2ual prsject. while at the 
same t ime i*eaking permanent  
mEgraiion unnecessary. This further 
camtributes to the balance of econornic 
activity and the ability to in~iovhite 
throughout Europe. 

The complete chain o f  activity from 

the  coa~cept ion of ideas  to their  
applications ic  integrated in a manner 
which respects the fundamcnlal aspects 
of research while keeping its sighis of 
i t  industrial ,  social  and e c o ~ ~ o r n i c  
irnplicaiior~s. Integration permits the 
1110st ej'ficient use o f  scarce human 
reSoLLrCeS. 

What i s  needed for the 
successful functioning sf 
Networks of excellence? 

There are three primary requlrementr: 

The will ingness oi' the research 

community to coordinate their research 
and look to its long term implications. 
This  will permit  the  research 
co~nmur~ity to guide itself to effective 
social and ecorlomic ends without, at 
the same time, sacrificing long term 
benefits for small short term gains. 

The existc~~cl: of a high performance 

in f:.ab~:-ilc;ri;c to 
rciiiforce the abi'rity of a network to 
behave as a si~!gle e i~ t i " ,~  Such an 
iixiiastruciure shoulid be ab!c io perinit 
inlore than exchniigc o r  messages ,  
ciecrroiaic ~ u a i  c ic .  'Fhe 

. . 
tciecornrni!niciiiior~s i:nfrastri;clur'e 
should, in tine first instance, be able lo 
si?p~~oi-t distribenied coupaative wa!-k. 

? .> , ,. , . $,re :acijita;iofi 0:' 2cai;emic. 

i:-ii",strial arid ven:~1re capital links at 
the local level. The ciisn-ibuiicrn of the 
ability to innovate must go hand-ill- 
hand with creating the condit ions 
rhrc~ugh which innovation will  be 
uc~nverted to wealth. 

A typical s t ruc ture  of a network 08' 
excellence: the lines bctweea the nodes 
indicate collaboij-ation, exchanges or 
comw~unicatiepn links. The  network is 
open  tae a11 academic  o r  industriaii  
t e a m s  work ing  t o w a r d s  common 
techaao%ogical goass wherever they may 
be located 

Threc networks of excellence in the 
areas of "Computational  Logic",  
"Language and  Speech"  and 
"Distributed Coixputer Sy sterns 
Architectures" have a l ready been 
luunclied in a first one-year pilot phase 
(see followiilg reviews). I t  is expected 
that 1992 will see the beginning of 
networks with technological targets in 
different areas  of inforrnaljon 
technology. 

H 
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P\lETWORG< OF EXCELLENCE 

Language 
and Speech 

The aim of ;he Network in Language 
and  Speech is to  coordinate  
European  research  and  
poutgraduate  t r a i n i n g  activities 
which prornote the integration of 
natarah ilaagaage (NB,) and speech 
system$. A t  a  theoret ical  Bevelg 
research toward4 this goal forms 
p a r t  of t h e  wider  ea te rpr ihe  o l  
constructing a  comprehensive model 
of the "cognitive chain" which links 
speech to seasoning via NE. At a  
pract ical  l e le l ,  it wil l  involve  
bui lding systems t h a t  can  both 
aa to l~~a t i ca l l y  understand speech 
and enable speech to be synthesised 
!from abstract  representations of 
meaning. 

Alihough i t  is unlikely that constructing 
large-acale  in tegra ted speech and NI, 
systems call be achieved within a decade, 
the Nciwc)rk is intended t o  accelera te  
pmgrcsi  towards [his L:irgei. i i  wiii also 
help to  reconci le  the opposed  
methodological  posi t ions  ~ , l i i c l i  a r e  
cul-rently hindering fruitful intcrdiscipliniiry 
cooperat ion between the two research 
com~nunities. 

By b~riidiilg en siruciures and col!a!~octtive 
research projects alre:idy preqent at tire 
z~ationa! and European Icvei, the Network 
wi l l  makc  use of tile personal  ; L I I ~  

i n i e i l ec t~~a i  ties that are vita! I'ar such a 
ia!-gc-\ciilc cooperative venture. Morzover, 
it will encoLwage technology transfer by 
increasing the level of interaction bctwceii 
academia anti ii-idustry, and will promote 
activiiie.; t ha t  p roduce  :I variety i l l  

iiIi",,:,i~!!;. r.i?zx~c!r?l rrsu!hc: (?1-!Tif,2 i!"i?;3.. 

tiine. 

'm'here arc ;r number of reasons why i t  is 
appropriate to address thcse prohicrns at a 
European, rather than a ilational. scale. 
First and forernos~, the sheer complexity o f  
the scicilrific problems involved mean that 
rile widest available range of expertise 
shouitl  be d rawn  upoil. Second ,  tile 
Ne twork  wi l l  attemp! to  bui ld  an  
ove ra rch ing  Sramework wi thin  which 
existing aiid future research inititiatives can 
be  or iented.  S ince  some  o f  the  rnort  
important  in i t ia t ives  ( e . g .  E S P R I T ,  
EUROTMAa,) arc already being played or1 a 
European plaiPorm, it i'ollows that the 
Network must be of a comparable scope. 
Third, the multilingual nature of Europe is 
an  obvious  impcdilncnt to the goal  of 
e s t ab l i sh ing  a corninon inarkel and 
co~r lmun i ty  wh i l e  at  the  same  t ime  
preserving national and cultural identities. 
Rut we can regard this impediment as a. 
challenge to be addressed by the Network: 
indeed, responding creatively should allow 
F~irope !o seize a c ~ n s i d e r a h ! ~  opportunity. 
narnely to establish a position of worid- 
leadership in ~nultilingual NL and speech 
proceeding systems. 

T h e  Network is cur-rently deve lop ing  

iriilivtivei in a number o l  31.2s, iricl~~ding 
!he foilowing: 

- t h z  o r g a n i s a i i o i ~  of  an  in i c r~~ ; i t i o i i a l  
woi-kshop io assess the current state of the 
:I!-i in speech and language i~iegrution; 

- ihe establishment of n European-vqide 
PllD training network; 

.' ..O?.;.i," ' T i '  ..-.'t~,/~:rC +n.nlq ,>>?A r.+h.-.. - ~. < .  ,.,. L U U A  .,=.-u. 

reusable resources for  spccch and i ' L  
processing; 

- rhe construction of inf'orl-nation directories 
abou t  re levant  companies, sof tware  
resources and academic expertise, in order 
to hciiitatc consultancy arrangements on a 
"mix aiitl match" basis. 

The Managing ilodes of the Nct\.vork are 
currently located in Amsterdam, Dublin, 
Edinburgh, Lisbon, Orsay, Pisa, Roskilde, 
Siuttgart anti Utrccht. 111 addition, there are 
about 12 Associate nodes. However, the 
Network is rapidly cvol:/ing, and any group 
which feels that its research programme 
would c o ~ ~ t r i b u t e  to  the  goa l s  of the 
Network is  encouraged  to  apply  fo r  
inem bership. 

H 
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NETWORK OF EXCELLENCE 

Distributed 
Computing Systems 
Architectures 

by Nick Cool< 

The  Research Network in 
Distria3uted Comput ing  Systems 
Archi tectures  br ings together  a  
number of internationally-ranked 
re5earch groups, sited in varions 
European university departments 
and  research institutes,  tha t  a r e  
under tak ing  research  into t he  
problems of designiaxg, and into the 

opportunities provided by,  large 
scale distributed computing systems. 

The particular research problcms that the 
illernhers expec t  thei r  fu tu re  work to  
concentrate on, and which inany or their 
existing projects already directly address, 
relate to the provision o l  various pervasive 
systcn~ properties, such as: 

- high dependability (including reliability, 
availability, safety and security). 
- f lexibi l i ty  to changes  in undcrlyii lg 
hardware and to user recluirements, 
- guaranteed adliel-ence to strict t iming 
constraints, anti 
- transparent distributed resource shariny. 

The Researcll Network will be a valuable 
means of  coordinating and strengthening 
the research, the research trainiiig activities 
and the industrial linkages of the groups 

involved. It  will provide a Long term stable 
bas is  fo r  research coopera t ion  and 
i n ~ e g r a t i o n ,  anti a cha l l eng ing  Trans -  
European env i ronmen t  f o r  research 
stuilents. 

T h e  Execut ive  Board of  the  Research 
Network, its governing body, held its first 
meeting in May at which comrnittces for 
Research coordination, Research training, 
Tiidustrial links and Inf'rastructurc were 
formed. Thesc committees have now been 
charged with protiucing workplans for their 
work area to begin to nieet the objectives of 
the Rcsearch N c t ~ / ~ r k .  111 partic~~lar,  as part 
of  the  work on !nfras t ructure ,  a 
queslionnaire requesting information on 
present wide area computer networking 
facilities and short-term and long-term 
requireruents has been distributed to the 
members of all three Research Networks. 



..-. 
31i;i:!>,. O ~ C  of ~ i l e  bi-~a..icri. bene!'ii\ c i C  illc 
Rcscnicli  Nctwor!, w i l l  he in wha! i t  
i'aci!i;:;tes rather thiri-i v\hai it piovidcs. Ti1 

pnriicuia.;. ihe pai-tjiers will be ~ h l e  ro WOI.K 

together more effectively 01-1 collaborative 
projcctsof  wider iiiieresi rri~cl rcicvance 
ihan siniply the  conili!ci o!' acivanccd 
rcscarcii. Exarrrples of the aoi-! oi' projects 
eiivisagecd ai-e ihe p u h i i c a i i o i ~  and  
~nanagcn~ciit  of electronic ~?ewsiciicrs, the 
. . 
~ r.*., , ,-*-< 4 T,,, +: ,.,? 
.,,,a.A- y..,. '-.~ cf 2 ::::?:p:~ekc:2:;+!e 5:: :,? 
training inatcrial oii tiisirihiited systems, 
:~l~ri !hc invc\tigaiio~i o!' advai~ced hciliries 
i'or .~~,icle-;irca ~n::!t!-~nedil:. and c:,inputcr- 
supporrcd co-operat ive  working.  T h c  
pi.oposed Resea rch  Network will noi 
directly f ~ ~ n d  all these activities itself, but it 

w!l! provide tile co-;yxraiive strei~pli: to 
ensure thai stich activities cari be c8.r~-ied 
out in the most cffecsivc manner possible. 

Urrecili, l'cchaicaj iJi!iveisify o l  -i/ie~ina, 
arid the Vrijc Uiiiversiteit (Amsterdam). 

Fi 1 

The  iiliiiai iilcirrbers of  the Research 
Network arc :  APM (Cambr idge ) .  
I,J~ii\~ersiiics of Boiogna and Pisa, BULL- 
IMAG (Giercs), Univcrsity of C~~rnbsidge, 
Chorus (Saint Quentin en Yvelines). CT1 
(Patras). Trinity College Dublin. ECSLT 
(p/";dr.id), c>r;f-PcXijk js,:.lin), IF!. 
CNR (P i sa ) .  1NESC (Lisbon) .  
INWIA/IRISA (Koccluencouri and Rennes), 
TTALTEL (Iblilan). Univers i ty  of 
K 2iisei . .  a slauiem, LAAS-CNRS (Toulouse), 
Univers i ty  oi' N e ~ v c a s i l c  upon Tyne ,  
Twenae Univcrs i ty ,  Ri jks~inivers iee i t  

- 

ibETWIGRK OF" EXCELLENCE 

Logic 

C6lMPUEOB; NET is the Network 
of Excellence in  Computa t iona l  
Logic supported by the  ESPRIT 
Program of the  European  
Community,  Pt grows ou t  of the  
ESPRIT Basic Research Action in 
Computatiasnal 1,ogic. 

I t s  scientii 'ic ob jec t ive  is t o  lay  the  
foundat ions  of an  in tegra ted sof lware  
envi~.onmcnt for building knowledge-rich 
app l i ca t ions ,  by ex tend ing  the  iogic  
lirogramming paradigm with enhancements 
f rom the areas  of databases ,  art if icial  
intelligence and logic. 

The extension of logic programming has 
been chosen :IS the basis for the research 
activity of the network, both because of its 
sound logical foundations anci because it 
has proved useful for applications in such 
diverse areas as prograrnrning, program 
speci f ica t ion,  databases ,  knowledge  
represcntatioil and proble~n solving. 

The rnain fiinctions of the network are: 
- coordinaie research activities. 
- allocate and coordinate research training 
fellowships, 
- lxoinote the cxploitatioii of results by 
European iiiduskry. 

Network and with o ther  netwol-ks. It 
provides opportunities to upgrade the skills 

of established academic and industrial 
research workers. St facilitates the rnobility 
ilccdcd both for the training activities and 
to integrale t h e  results achieved by the 
different riodes in the network. lit provicies 
a11 ii~frastructure Tor the training of doctoral 
and po"doctoral researchers by providing 
them with opportcniiies to contribute to ail 
in tegra ted,  well  mot ivated and  
interdisciplinary research progra~n.  The 
network also Eaciiitatcs technology transfer 
by providing easy access m the research 
resul ts  fo r  bo th  indust r ies  and  o the r  
i i~ t e re s t ed  pariies.  T h e  irlvolvement of 
indust ry  in ihc  ne twork  helps  to test  
research resul ts  and to  promote  the  
development  of indust r ia l ly  re levant  
research. 

The network i s  organised by scientific 
topics. with coordinating nodes having 
responsibility for each of them. Nodes in 
the network may he active in more than one 
topic .  P resen t ly ,  these  topics  are :  
Constraint logic programming, Knowledge 
bases ,  Knowledge  representa t ion and 
r eason ing ,  Program deve lopmen t  anti 
Programlning languages. 

Constraint logic programming deals with 
extensions of the logic programming 
paradigm by means of ~~lgorithms and 
inethods for constraint satisfaction. 

The Knowledge bases topic deals witli 
me thods  and techniques  for built l ing, 
querying.  updat ing and check ing  the  
integrity (IT large deductive data bases. 

T h e  Knowledge represen ta t ion  and 
reasoning iopic deals with the coliiputer 
  nod el ling ol' knowledge and rnechaiiised 
reasoning procedures to use that kiiowledgc 
for problem solving. It includes deduction, 
abduction, induction, temporal reasoning, 
n~eta level  reasoning and nonmonotonic 

reasoning. 

Program developanent deals with methods 
and  t c c h n i q r ~ e s  fo r  t h e  automat ic  
deve lopmen t  of compute r  programs 
together with techniques for improving 
their cfl'iciency. This topic includes also 
program verification, abstract interpretation 
and partial evaluation. 

The Programming lang-tages topic deals 
with the design of innovalive programming 
languages and environments based on the 
logic programming paradigm. Semantics 
and implementation issues are included in 
this topic ,  in par t icular  para l le l  and 
concurrent intplcmentation techniques. 

The network facilitates connnunication, 
rnobility and technology transfer by means 
of regular scieiltilic meetings,  summer 
schoo l s ,  access  t o  e lec t ronic  
coinmunicat ion,  d i s semina t ion  of 
informat ion abou t  pub l i ca t ions  and 
coordination of training of graduate and 
postgraduate rcsearchers. 

The network con5ists of dbout hity nodes I 
all over Europe. 
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Prof'. Thai 4. BAK Ruy~ii  i)aiilhIi Aradcl!!y 

I 0:' Scieuccs and Ictters - Dennjai-k 
everal ERCHM member  laborator ies  have already aabtaireed :he 

Prof. Augusto M.C.A. BAX?hCSC. 
necessary funding through t h e  SCIENCE programnae to suppor t  / cTllivcrsidade dc ils,loa - PortnEal 

collaborative activities. Fnrthermoce, several doctomi students are still 
" 

gie2pZTiZg ",&&;a FhE, ;Z 0-d a i i ~ ~ & a ~ ~ ~ ~ ~ u u ~ ~ ~ ,  i ~ i t i d  i s ~ a  s u p p k u d " ;  497 ib;c;>:rJcE 
/ grants. New proposals for twining operation3 nve (r t!le :irore;i it1 be'ng 
! 
/ evaluated. The future "Human Capital and iMobi8ityW Programme which I s  

Prof. Al:iin BENSOUSSAN. T~-istitui 
ruaiii?nai ce kecl~ercnc en %ru'onn?i~q~te ei 
.A.uicarnniiquc - I:i-;:i~~e 

Prof. J .  BORGMAN, NVJO - Neilicrlnnc!s 

readers a short description of CBDEST, a key Institatksn in the functioning 

of the Community S&T programmes, 

1 likely to be launched at $he beginning jg$Z rhouid provide Eg.2CBM 

with good opportunities to develop it3 PeiiBowship Psesgrammc and its Staff 
I Exchange Programme. For these seasons w e  thoaght it nsdnl to give 53or 

The Committee for the European Development of Science aiid Technology (CODEST) 
was established in December i982 with a view :o assistiilg the Coniinissioii in the 
preparation and implementation of its scientific policy. CODEST was illtended lo provide 
a source of expcrt rrdvicc on current as wc!! ;is prospecti-vc scir~?tific and tcchnic~! !xed% 
and opportunities. 

?10f h Ch3iBBO lititLlid N~lii~il 'ile dl 
FISIL~  Nuclua~,: 

Mi J P SHANCEUX, Irlsiiiui Tnstcrrr 
rr a n ~ c  

The Corninittee 1s a150 responjlble tor the implernent,~t~on of the SCIENCE (formerly 
STIMULATION) pnogramme and is at the center of the referee nctwork by which P I O J C L ~  

proposals are evaluated. CQDEST meets four tii-iles a year on a regular basis, anci 
furthennore the Committee has becn convened on several occasions for "extraordinary" 
meetings to discuss inattcrs of particular importance such as Cooperation with the 
countries of eastern and central Europe, Japan, and the United States. 

Troughout its eight years history. CODEST has been informed of ail aspects of 
Community Ss lT  activities through presentations and rcports froin the various EC 
programmes. It has been co~isulted 011 a range of policy issues including the setting-up of 
the SCIENCE programme, the assessment of the spate of science in Europe, the evaluation 
of the STLMIJLATION and SCIENCE Programmes, advising on the selectio:~ oC large- 
scale scientific facilities for Co~nn~uni ty  support and the Stimulation Programme for the 
Economic Sciences. A series of high-lcvcl conferences has becn held on the iniliarive of 
CODEST covering a wide-range of specialist subjects. 

Made up oT twenty four members from the iwelve Cominunity states, the Committee has 
been joincd ai its meetings by representatives of five EFTA countries (Austria, Finland, 
Norway, Sweden and Switzerland) s ince  those countries became signatories to  
cooperation agreements on full participation in the SCIENCE prograinme in 1990. A 
feature of CODEST is that members  are  nominated on a personal basis by the 
Commission. Members are appointed for a period of four years (renewable once) and are 
chosen from "emincnt persons of recognised standi~lg in European scientific, technical 
and industrial cir-clcs". Membership of CODEST is purely honorary. 

The first chainndn of CODEST from 1983 to 1987 \va\ Proie\\ol Urnherto COLOMBO, 
long the P re r~den t  of ENEA rn Itdly and now ~ h ~ ~ ~ ~ m a i l  of the European S c ~ e n c e  
Foundal lon F rom 1987 onwards ,  C O D E S T  ha, becn c h z ~ r e d  by Si1 Peter  
SWINNERTON DYER, outgoing Chlcl Execut~ve of the Urit~\h Univers~tlcs Funding 
Council Alnoiigst the lornier ~ncmbcrs zre Mr  Hube~ t  CURIEN, the French ICl~n~\ier of 
Research and Technology, Sir Ceorfrey ALLEN, and the Nobel Piize wlnlier Ilya 
PRICOGYNE The C o m m ~ t t e e ' ~  iccond lour-year tenn has now come to an end, dnti the 
new CODEST will meet in September 

The SCIENCE Programmme which represents the main task of CODEST is due lo finish at 
the end of 1992. Under the third Framework Prograinine, a decision on a new 
programme on "Human Capital and Mobility" has becn taken and its seems likely that 
CODEST will have a major role to play in the scientific evaluation of the proposals. 

"l~artly printed Roan IRDAC New? b) courtesy of the (:ommission of European Cornmunitie5. 

Prof. Dervilln DONNELLY. University 
College of il~tblin - Yrelanii 

1)rot'. Asturo FALASCHl, Centro 
li~tema~ionale di liigcgnc!-i;~ Cenctica - Italy 

i9r. rj/:.W. 6;EEKI.iNGS. IiKZC. - 
Netherlands 

Dr. F.C. KAFATOS. Research Center- of 
Crete - Grecce 

Pr-of. G. S. MOSCEYTZ. Insliii~te lG.r Sigiinl 
und Info[-mationsvcr:~bcituiig - S~vii~cr!antl 

Mr. F. MOURILSKY. Centre National iie la 
Recherche Scientifiquc - France 

Mr Paul LEVAUX. Fond National de la 
Recher-che Scientifique - 5elgiuii-i 

Prof. Doct. ii. MARKI,. Deuischc 
Forschungsge~ne inschai'l - Gecnany 

Sir Williain MITCHELL, Wadhani College 
- United Mingdorn 

Prof. Y. WEIJVO, Tainpcre liniversity of 
Technology - Finiand 

Pi-of.  doc^. P. PASCIIKE. Tecliniicile 
Univcrsitaei Wicn - A~istria 

Prof. Pedro PASCUAI,. Secretaria dc 
Estado Universitades c Investigation - Span 

Dr. Galo RAMIREZ. Univcr-sidaci 
Autonoina de Matirid - Spain 

Mr. C.H. REECE, Itcaih Ridge - United 
Kingdom 

Dr. D.A. REBS, Medical Research Couiicil - 
r ~ n ~ t ~ d  Kingdoni 

Prof. Carlo RIZZIJTO, Univcrsitario 
Na~ionalc di Fisica della Materia - iialy 

Sir Petter SWINNERTON-DYER - LJniicd 
Kingdoni 

Prof. Doct. Max SURGE. Fraimihoffer, 
Gesellschaft - Gcr~nany 

I'rol VAN OVBRSTRABTEN. iMEC 
V.2.W - Belgium 

Prof. Dr. 1-1. W.AL,TiiEK, Max Plailcl 
Insiiiut f i r  Quuntenopiik - Gcrii~any 
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~ s n a j i s a ~ ~ ~ i n  in ~ , ~ ~ I ~ J ~ -  i s  ai-i~cies describe the soisCioii 0:' spcciiic 

3 !cc!?nic;ii pi.~'nleii:s. Two articles describe 
Q, -flourishing as ililustrated 
Z icchi1icjuc:i fo r  inodclling: oilc siuiiies 

by the articles in this issue, in 8 % 0 , methxk  01 representing objects ai~c!motkx'i 

2 &-L which ail the  ERCIIM ~ O C L I F S ~ S  oil the physics of l ig i~t ing 2nd 
(Jung aiid Neunreitl~cr - (iMD): the other 

ins$i&u$es are representede in dynamics .  which i, necessary  foi- 
siim~!lation (Hegrou - IMRTA). For diffc'cre~li 
; ipplications,  the da ta  is sampled a t  a 

1 the researcher who handles coinputer data i number  oi' points  in a volume and the 
reniieriirg ~eciiiiiilites a i c  ~ypiciiiiy ~iti-ic 

mean ing  ir, il.iai d'itii. T h e  present  I 1 , ~ o n s n l n i n g .  req~r i r i i ig  a n  211-chiiecture 
c? idcspread and incrcasir~g interest arises I .... -- .. . - - i capable of ranning on scrial and pilrailel 
from 1 architectures (Moniani a n d  Scopigno - 
a need - cornplcx phenomena  can b e  I 

by Juiian Gkdl~p - FLU CNR).  In inany situalions. a ~rser  has to 
modelled to increasing precisioli cven on a interact with n 3D vis~~alisation application 
workslation 2nd incrc2tsingly voluminous , I by ~nanipulaiing a 2D input device. The 
experirncntal  da t a  can he ga the red ,  i data glove is a n  sttempi to move away froill 
outstripping the abiii ty of a human Lo . ~, I thcsc iiinitatioiis (Prime - R h l )  Other 
understand it, arid ar t ic ics  descr ibe  the  use  of w ide  area 
a n  o ~ ~ ~ ~ ~ t ~ ~ n i t ~  - m o r e  povverfui A number of articles from R A L  focus on networks for niuiti-media (Cuirthrr ai1.d 
woritstations. with increasing graphical and apl)licarion.;, ~ l ~ ~ ~ ~ h ~ ~ ~  z i m m e r  . G a n d  recllniqlies fo r  
colnpclaiioizal power. arc mentioned a number of applications improving diagrams by applying a set of 

where  c lose  in teract ion between rules (Kansq - GMD). 
In the articles in this i s ~ u e  can be seen vis,a~isarioil experts and scientists has  
gei~ei.al overviews ol' i~isi.a!isa!i~~z work; iakcii piacc (paiamidesc . CNR), r- I akcii as a w:lr;Ie, ?hc articles convey LO n?c 
appl ica t ions  of visualisatic>n; and the  that visualisation is hegiiii?ir-ig to be ~lsed as 
technical solution of specific visualisation y-he on visualisation at a gelluiile tool, bLtl still 
problems. CWl (van Liere - CWI) presents a number problems to solve. 

of broad issues ihat nced atteiliioil: good 8 
The general overview articles each survey presentation. e f fec t ive  interaction and the Please contact: Julian Gallop 
the work undertaken at a particular ERCIM use of distribution t o  obt;lin +44235445569 
institute in this field. benefit from available resources. Other email: jrg@ini.rl.ac.uk 

by Mario Gomes - INESC 

he utilisation o f  visualisation 
techniques in Portugal is still 

quite unusual, both at university and 
industry. So, the main goal of our  
activity is, not only to do research, 
but also to motivate third parties to 
use this new technology, 

Nowadays ,  there  a re  two  main R & D  
activities in this area at I N E S a i s b o n :  'The 
paral!elization of a lgor i thms,  and the 
implementation of new artistic forms of 
representation. Papers on both activities 
h a v e  been presented a1 Eurograph ic  
W orkshops. 

The parallclization research activity has 
two main goais: 
T o  ba lance  the  execut ion or parallel  
algorithms on a distributed, transputer- 
based, graphic engine; 
T o  implement an object-oriented graphic 
system. 

Both the hardwarc and the software part of 
the system were deve!oped at INESC, The 
co~ninunication with the graphic system is 
based on the creation, modiEication and 
destruction of graphic objects. The concept 
of a "graphic object", applied to a graphic 
system enables an automatic and intelligent 
~ i p d a i e  of the Truc  Colour  Screen aiid 
increases the communication semantics 
level. 

The main goal of the Pin Screen project is 
to invest igate  the potential  of a new 
computes aniniation paradigm, in irnage 
synthesis and in animation components 
areas. Pin Screen is an analogic technique 
invented by kicxandre .4lexcic8 and Ciaire 
Parker, between 1930 and 1")s. Six films 
were produced by the inventors and only a 
few pin screens exist in the world. One of 
them is  used by Jacques Drouin at  the 
National Film Board of Canada. Montreal. 

T h e  informat ics  model  is a l ready 

inipiernentcd and was used to produce a 
pos t e r  of ( h e  4th  Con i ' e r c~ lce  of the 
Eurographics Portuguese Ch~tpter. 

'To p romote  Scient i f ic  Visual isa t ion,  
INESC is working in collaboration with 
several organisations in the utilisation of 
in-house  so f tware  a n d  a commercia l  
aninlation sys lcm.  These  dcvclopmciit  
aclivities have raised enormous interest, 
c reat ing the  d e m a ~ l d  f o r  a spccia l ised 
Multimedia Centre, now being planed with 
the support of state funds. 

The main purpose of this Centre will be to 
increase the use of visualisation techniclucs 
by the Portuguese industry. Special links 
\vill be eqtahlished with e~iterprises in thc 
shoe-making and nrould-making domrtins. 
as well as speciaiised university l<&D 
centres. 

Please contact: Mario R. Gomes 
+315 1 315 5150 

email: mrg@minerva.inesc.pt 
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indulstriai institutions in var ious  

f&. CTM eppiicaiions: iiivcsiigl:ted i, bciilg ilcvclopcii tlsiirg ;I 
fields of science and eflgineering, MISS: a mo4jeller lor Cree for.ir surf2iccs Triinsp:jiei.Nctwijrlc. 
Colnpnter Graplrics and Scientific th;lt r;cm~its i!?c ciesciirjtion ::f Beziz;. and 
Visualisation play an inkportant role 
within this set of projects as they are 
considered integrating and enabling 
technologies, 

Research and devciopment in the field is 
conducted by ihe major CNR Institutes 
involved with Computer  Graphics  and 
Visual isa t ion in Genoa  ( Ins t i tu te  F ~ I .  
Applied Mathematics), Milan (Institute foi- 
industrial Automation),  Pisa (CNUCE,  
PEI), and Rome (institute for A ~ ~ t o m a t i c  
Comput ing )  together  wi th  industrial  
partners, such as Alcnia, Anxaldo, CadLab, 
IRM,  I ta lCAD, and Olivctt i .  All these 
projects  a re  based on  a f ive  year  
programme covering the period 1989/1994. 
Majo r  R & D  projects  included are  the  
"Project on Robotics", the "Project on 
Informat ion Systcnls  and Para l le l  
Computing", and the "Project on UIMS". 

Robotics 

Tlie Project on Robotics has a budget of 
67.8 thousantl million Italian lire over five 
years .  I ts a im is to p romote  the 
deve lopmen t ,  prototyping and 
implementation of coll~plcte mbot systems 
to be used in industrial applications. The 
project is developing a modular approach 
to robot system construction by defining 
sub- sys t ems  that  can be var iously  
interconnected to suii different application 
requirements .  Adopt ing this approach 
should ensure that the prqject will satisfy 
the nccds  of a large  comrnuniry of 

B-s!>line suri'aces: 
-, bcl4BOSIM: a graphics  systern for  i h ~  
simulation of robot workcells i n  which 
positions ihai arc unreachabie hr the roboi, 
and intcrfercnces with ivorkceil objects ;ire 
dctccied during simulation of working 
phases. 

H a ~ F s r r ~ a t n  Systems and Parallel 
Computing 

'Tile Project on ii?for~nation Systems ailti 
Parallel Computing has a biidget of 63.1 
t ho~~sand  million Italian lire over five years. 
It addrcs scs  three  main  go;tls: the  
dcvcloprnci-it of tools for the programining 
of super-computing systems to solve highly 
coinplcx psobletns anti t o  p romote  
technologicni transfer fr'rom the research 
comniunity io industry; the integration ol' 
the  s ta te  of ihe  Ljrt of  information 
technology with the more advanced A1 
rechriiqucs and i i i  generai with tiie more 
rcceni development i i l  micro-processors 
and architectiaes; the developinent of new 
methodologies in software engineering, 
knowledge data bases and expert systems. 
Visualisation techniques and systems for a 
super-computing workstation environinent 
a rc  be ing  studieti  together  wi th  thc  
cxploi ia l ion o r  the  s ignif icance of 
visualisatior~ to stinlulate the growth of' 
scicntif~c knowledge. Tlte goal of the work 
package is t he  def in i t ion of s tandard 
workstation fnnctionalit ies to perform 
visual analysis of scientific pheno~neiia. in 
connection with super-cornputilig based 

The Project 011 Uscr Intcsfzce Mviaiiageme~?t 
Sysieiiij received si?cciiic Cui?ding fmn? ihc 
National Com~nitice iirr C'tr~nputer Sciei:cc 
a n d  I~~fovln:iiioil l 'echnoiogy, I!IMS is 
considered an orillogorial rechnuiog)~ with 
respect to appiicalioi-i areas anti a special 
project  has  been  sci  up to  deve lop  a 
prototype iinplemcntation. T'he aim of the 
project is to define an environment and to 
develop 1: .;el ol roois i'or rl:e nut:?ruatic 
construction of user interr'aces based oil 
user oriented rrotatiol-is (i.e. direct graphics 
silanipulatioil and \~isiial  Iangnages).  111 
par!iciilar, t he  dcvcic>pment o t  the  
underlying lJser Interface System is based 
on the following topics: derinition of a 
conccptiial fiarnework made tip o f  logical 
modules; definition of user constitueiicies: 
def in i t ion of app l i ca t ion  areas :  
transparency (i.e. transparen! programnring 
,.~ *,, (' . I .  t I L c  . . !i-[tc; a(..ic;;3 .~ . 3 n ,  4,~,! ,,Lv,LLl urid ;raiispai,cn: 
generation of executable code);  system 
portability: ~!niforlniiy of t21c iiiteraction 
style within an application: availability of 
dii'fcrent dialogue controls 

Arter a h ree  year period the vcsults of these 
projects are i70W being cval~~aicci. The next 
two years will  be devoted to the Sinal 
implementation of the most promising 
prototypes so far developed. 

I 
Please contact: Giorgio Faconti 

+39 50 593 241 
ernail: facoi;ti@vrn.iei.pi.cnr.il 

Scientific Visaaa isation at CNR 
by Palrizia Palarnidese - CNR 

In 1989 CNR started a project on Scientific Visualisation within the context 
of a wider research program on Parallel Cab~nputing for  Scientific 
Applications. The Project is casndncted by four working groups located at 
CNUCE CNR (Pisa), IAC CNR (Rome), the Department of Astronomy 
(University of Bologna), and the ctalnputing centre CINECA (Bologna). 

Resea rch  o n  Visuali . ;ntion hiis two 
complcmen~i r ry  o b j e c r i i ~ e s :  t r o ~ n  the  
informat ics  v i ewpo in t  t he  ;tiin is tc: 
develop new, applicaiio~i intieperident. 
visualisation techniques ai:d systems for a 
s~~perco~nlx~ter-cvork5tiition environinent: 
lronl the science viewpoint to reve;il the 
significant I-ole of images in criiianciiig 
the knuwletlge of natural  phenomena. 
Th i s  twofold  goal  imp l i e s  a c iosc  
interaction bctween visualisation experts 
and sc ient is ts  w h o  ope ra t e  in 
compur;ition;il and experimental a!-eas of 
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Significant information i5 coded as static or dynamic images 

of test cases for applicaiions such as: study 
of transition phases and tl,ermodynamic.: VIDA, an APl (A Programming Interface). 

properties of anisotropic modeis, dynamics a" "~17lic;ttion jn t ie~endent  tool lo 
Of vacancy in a si l icoi ,  reconfigure distributed simulation- 
perturbed electronic density distribution of visualisatioi~ applications and steer the 
molecules, I'luid dynamics simulations, mmpLILation; 
wave propagation into isotopic and MUDP3, a visualiser for ,nullidimensional 
anisotropic means, sirnuiatior~ of vor1iccs, datasets; 
galaxy formation. 
7'hc hardware/nerwork arcl,itecture for STICKTRACER,  a vi su a1 iser that 

includes a CRAY y ~ p  located in iinplemcnts a voxet based technique; 

Bologna and connected !o the Italian 
Kcscarch Network IGARR) which lias a 
transfer rate of two Mbit/s and reaches 
most university departments and @NIP 
i~lsritutes throughout Italy. A satellite link 
betweell Bologna anci Trento has also been 
used for experimentation into the remote 
monitoring of simulations. 

'The I'oliowing prototypes have been 
defincd and satisfy the image recluircinents 
which crnerge from several phases of the 
computational activity (see cigurc): 

LEOBgARD, a language to describe 
ani:r,alc:! v:s:::,!isatior, of s!;::!ar f e!&, 

The Sciwtific Visualisation project is now 
entering a new phase which inciudcs 
experimeiitation with selected cases, and 
standardisation of functions aimed at 
generating and manipulating static and 
dynamic images on ir workstation 
conncctcd, by a high speed network, to a 
super-computer. 

1 
Please contact: Patrizia Palamidese 

REMOL, an interface for monitoring ab 
+3950593226 

email: patrizia@icn~~cevm.cnuce.cnr.it 

by Julian Gallop - RAL 

utherford Appleton Laboratory (WAIL) is the largest of the 
estahilishments of %he UK Science and Engineering Research 

/ Council. Its work on visualisation can best be understood by relation 
to its responsibilities in computing. 

One of RAL's respunsibililies is to operate a nationwide supel-coimputing servicc based 
on a Cray Y-MP system. The need lor visualisatio~~ of applicatioii data on such a 

sysie1.1 is weil z-;dcrsr::c>d, One of "L>e 
friciiiiies oli'ered is a high quality, high 

c. .f,irlnar.cc . ,. . . - vicico Cacllily. Ths video 
faciliiy is ri;& n!??;. fo!- nreici~iaiion 
material. l ~ i l t  alsi: i.01. anaiysis. sitrdying 
lime-depcndcz~t cffccts, 

Thc Labomtory runs a UK prograrnml-ie 
t o  promote the effect ive use of 
inl'orinaiio:~ t c c l ~ i ~ o i ~ g j  in engineering 
resciircb in the UK academic 
community. Visualisatioil, coinpuier 
graphics  and user interact ion is 
(collecii\~eiy) one o l  the 1~1a.jor themes iI1 
t h i s  programinc.  As part of this ,  a 
communif,y club TOY visuaiisaiion in 
engineering research has receiirly been 
instig~ttcd. It is hoped that this will bring 
together people with ;I common interesl 
in t h i s  f ie ld and to gu ide  future 
development and support. Visualisatior: 
in engineering shares the problems of 
sheer quantity with visualisation in other 
applications. Where it often differs is in 
the structure oi' the data, where imegular 
ciisposiitiiins of data  are  common.  
parijcitlarly i n  f in i te  c lement  
applications. 

The Laboratory is invoived with the 
advisory group on the use of computer 
graphics  in  the  UK academic and 
research community (AGOCG). As part 
of this remit, i t  hosted in  February 1991 
a workstlop on visualisation, its precent 
siate and the way forward in ihc UK 
academic and research commuility. Two 
works on visualisation resulted froin this 
workshop, both being published by 
Springer-Verlag.  O n e  is  an 
"Introductory Guide  to  Scient i f ic  
Visualization" by Earzishaw and 
Wiseinan (1991). The other is a larger 
book t o  which mos t  of the experts  
contributed at the workshop and which 
was  subsequently ed i led  into an 
integrated work - "Scient i f ic  
Visual izat ion:  Tcchi i iyues and  
Applications", Brodiie ei al (1991). The 
Workshop produced a number  of 
rccolninel~datio~ls designed to promote 
bhe effect ive use of visual isat ion 
solut ions i n  the UK academic and 
research community. 

Visualisation as a metiiod is being tested 
in a number of situations in support oi' 
science carried out at RAE. Examples 
are presented in other articles i n  this 
issue. 

I 

Please contact: Julian Gallop 
+44235445569 

email: jrg@inf.rl.ac.uk 
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derivation of thc motion eq~lalions, i n  

bJ, ~ ~ ~ ~ - ~ d  xHegPon - INRIA symbolic form (DAG struciure), fl-onn 
p:lysical systeii-is created i~rtei-activelip. 

T he S1APIES pn-s.jee& (HNREA 
Rennes) primarily involves the 

product ion of realistic image 
sequences. To provide the user with 
high Bevel con t ro l  tools, t h e  
integration sf physical models for  
real is t ic  image a n d  motion 
generation is being investigated. 

Syrnbo!ic calciiiation provides b i e ~ d l y  
user interface for artists (graphically 
h:;c.-ii . - . , - . intpri'rr-e\ , . . - , nl- - . , c c i p n t i ~ i r  - . * , . . . . . , i u x r , i - j a n l ; r  

\,', 

equ:rrioa~s). more numerical. stability 
and sys tem exte:lsibility (object 
interaction, task modelli~g, elc.). 
Real . t ime simulation o f  complex 
mec i~an isms  is being studied. It 
involves symbolical motion equation 

Synthesis image based on a pllysical lighting mode!: scene containing diffase and 
specular materials (SHAMES project). (Photo: INRIA) 

Physics-based lighting model 
'60 attain realism, an accurate 
evaluation o f  global illuminatioil 
e f fects  is required. A physics-based 
lighting model is being implemented 
which includes: 
- a physics-based reflection model, 
- use o f  speclral distributioli instcaii of 
RGB components, 
- spectral reflectance and transmittmce 
o f  materials as weli as colour science, 
- model not limited to perfectly 
specular materials, 
- point discretization o f  tlie scene. 
This model will be extended to handle 
transparency and participating media 
such ;is smoke,  dust and flame. A 
parallel scheme will also be studied. 

simplific;ttion and natural parallelism 
exploiting the mechanism structure. 
This research is especially dedicated to 
a driving simulator. 
The application o f  automatic corztrol 
theory is under investigation for high 
level motion conirol o f  articulated 
bodies. 

Applicatia~ns 
The introctuction of physical models 
provide a large application spectrum 
f rom audio-visual to simulation 
(photo-simulation, driving simulator. 
vehicle simulation, e t c . ) .  In this 
research field our main partners are 
UPC o f  Barcelona, TDI, INRETS,  

Animation and simulation Please contact Gerard Hegron 
Bawd on a lagrang~an formal~sm, 'rn i 3 3 9 9 3 6 2 0 0 0  
an~mation/~~mulation sy4tcm bcen emall hegron@~risa fr 

Knowledge- 
Based Graphics 
Designer 
developed at 
GMD 

by Klaus Kansy - GMD 

oday's graphics packages give 
users an easy and comfortable 

access to graphics production. They 
% s 

do not ,  however, o f fe r  any  
assistance in aesthet ic  
beaut i f icat ion or t he  choice of 
graphical  means s f  expression, 
Within the  GMD key project,  
Computer Assistance, a graphics 
designer is developed which iries to 
811 this gap. 

T h c  generator component  o f  the 
graphics designer I<nows how to  
present givcn data by a diagram. It 
has domain knowledge about data 
t ypes ,  types  o f  comparison and 
classcs o f  diagrams. With the help o f  
a professional designer, rules are 
coded which eovern the selection o f  

u 

graphical means to express a message 
contained in the data or given by the 
user. 

The beautifier component deals with 
the f ine  calibration o f  a picture 
generated interactive1 y. W h e r e  
existing graphics systems just align 
graphical elements to a fixed grid, the 
beautif ier analyses the graphics, 
alignseelments with respect to the 
structure, closes gaps between 
adjacent elements, spreads similar 
elements evenly across the available 
space, finds and corrects inconsistent 
use o f  stylistic elements, etc. 

The graphics designer is based on an 
object-oriented graphics sys tem,  
EPICT, and uses a system for non- 
monotollic reasoning, EXCEPT, both 
developed at GMD.  

I 

Please contact: Klaus Kansy 
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by Aasg~nsto Sousa - INESC 

T h e  cgannpnter $srap~ic4;  a n d  Ln ihc  a rea  oT ri-itulilbe d c s ~ g r ?  01 3D 

CAD (;ra,np Qpsr$o o";ilecls, the group I \  t,icing one of the mnln 

ite. 9pt;Biir;;Ps i n  ~c jgq  @hpn x ~ ~ q g ~  obstacIc5 with the intloducilon oi 3D CAD 
sysienis inio iiiiiustry. which are rile poor began its activities in the North of 
man\n-iachiae interfaces, i~aincly at ihc 

130rtugal. Since then, the group has design phase. To solve this problem. we 
been concerned with Visunaiisatior~, ,re i n g  emuialz  :he t r a d i i i o n a i  

amongst others, dex~eloping softevare desigir.e,-s work a fI.ielIdly 
and hardware. "Design Workstation" Usirig this tool. a 

designer will be ablc to skcrcl~ dii-ectiy on 
The  sc ient i f ic  ob jec t ives  may  be 
surn~nariscd as fo!!o\vs: 
- Resea rch  in  a lgo r i thms  and specia l  
architectures for computer grapliics and 
irnage processing; 
- Resea rch  in in tui t ive  man /mach inc  
interaction; 
- Research in  very  rea l is t ic  image  
synthesis; 
- Development of tools for CAD systc~ns 
iiitcgratioli (like industrial design tools for 
integration on shoe and textile industry 
CAD systems). 

In the dornain of Visualisation, our present 
projects include areas like visualisation 
hardware, interactive synthesis of rcalislic 
images, image processing and accjuisilion 
and visual isa t ion of  nuc lea r  medical  
images. 

In the area of visualisation hardware ,  
several boards have been developed. One 
of them,  for XT\AT bus.  o f f e r s  a 
monochromatic -~isualisation with a ultra 
high resolution (1700x2300, 200 dpi). This 
boa rd ,  based on the  TI TWIS 34010  
Graphics Processor. can visualise one A 3  
page,  in tegra t ing text o r  ~ n a n u s c r i p t ,  
graphics and images, in real size. It locally 
makes the compression and expansion as 
defined by the T6 CClTT secornnlendatioi~. 

In the area of Interactive Synthesis of 
realistic images one of the important tasks 
is related to ray-tracing, one of the most 
qualified algorithms for 3D realistic image 
synthes is .  Never theless ,  many 
improvc~nents inust be made so problenis 
with the g lobal  i l luminat ion anci t ime 
processing can bc solved. Research in is 
also being done in the area of the image 
synihesis with increasing rcalisni with a 
in teract ively  control led  ray- t rac ing 
algorithin that is being dcvclopcd. The 
i~nplernentation of modular and parallel 
architectures for ray-tracing, based on 
transputer technology is in progress. 

rhe x r e e n  o r  to iccovcr sketches that he 
made on paper. 

In the area of linage Processing, research 
and deve lopmen t  in  the  cap tu re  and 
classification of natural materials (like 
leather) are being done. Fro111 the results, 
n~odules to be included in particular CAD 
systems. will he implemented. 

T h e  acquis i t ion and  visual isa t ion of' 
nuclear medicine is an important need, 
nowadays.  In  this context,  specialised 
ha rdware  and so f tware  have  been 
developed by this group. At present. one 
prototype c o ~ n p o s e d  o l  specialised PC 
boards is in use at a hospital. 

Research and development on several of 
the  above  areas  will  coll t inue. 
Nevertheless, new research areas, related 
to coinputer graphics and CAD systems 
are being added to the group activities. 
Exalnplcs of such areas are: 
Multimedia: integr-ation of mul t i~nedia  
information on CAD systems lo support 
indust r ia l  des ign and  geograph ic  
information systems, to improve the user 
inlerfacc. 
Virtual reality: rcsearch and develop~nent 
of iiit~~itive manhachine  interaction tools. 
Medical Teaching:  research and  
development of ~nodels for interactive rcal- 
t ime simuIation\,muitil11t'diit ~ n e d i c a l  

I n  para l le l  with the  research ancl 
devcioprnent activities, training !ias been 
an important task of the group. industrial 
design based on computer\, rargetcd to the 
traditional portuguese industry, is an area 
in which the group has enough knowlhow 
to provide  tcchiiical  suppor t  fo r  the  
realisation of training courses. 

M 
Please contact: Augusto Sousa 

1-315 2 321 006 
email: aasousa@inescn.pt 

T lit Computing Groilp i d  the ISIS 
Instr~trnenf~ztioa Divisio:? are 

responsibie  for  a l l  aspects  of 
comput ing associaaed wi th  the 
instrumients, data acq~aisition, archival 
s torage ,  and  graphical  display.  
Experiments arc r u n  by the users, 
scientists expert in materials sciersce, 
but not necessarily in computing, so 
the display prograins m ~ s t  be both 
"user rriendly" and portable. 

Visualisation is needed Lte ali stages of 
the operations: 

during instrtlnneilt calibration and 

checking 

during data collection to improve 

the quality 

to check correct daca archival to the 

optical disc system 

. during analysis 
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---- 1 ]using 'fake colou;' can often brng out 

for publication of results, where 

molecular graphics may be needed to 
sh:)w the n:atcri:i! $:Crucl?:r.'s. 

ISIS, $he pulsed ~ ~ ~ ~ ~ $ r r j ~  SQUFC tile gtj$herfo$"g-j ~~~~~&~~~ 

The  f igures  illusi-catc a technique 
~ [ P O W I ~  as Coaette siiear Flow. I n  this 
example ;he solution is coriiaincd 
between ;i stationary inner cyiindcr and 
a rotaring outer cylii~der. Phi- speec: af 
rot;ifion of the outer cyIi~?tlcr then 
deterl~ii~res the applied shear gradient, 
G. The figures are two-dirncnsic?r;al 
because the hori~,ct~;.tai ;:i~d ~ci.ti:it! 
axes correspond to the component :?f 
the scattering vector ( the  speciral  
vkiri~thle - effectively :in inverse length) 
parallel to and perpcneticul:tr to tile 

interesting fea tures .  The  colour  
mapping necdcd when daia is being 

direction of sili;nr res;~cctively. Figure 
( a )  shows t h e  sqstcm a t  rest. The 
:;cri;tt.ring is isotropic. At low shear 
rates some structure is ilthroduced - 

shown by the anisotropic nutui-e of the 
scattering - but  this i s  cvcntually 
broken down at very high shear ratcs, 
Figure (el. 'I'his puts an upper liniit on 
the l i fe l ime O F  the  metwork. The  
positions of the intensity imaxirna in 
cimch direction provide estimates of the 
dimensions of the local structure. 

Ti~cse  tiiagrains representing neutron 
couills have r?o natural coiour, but the 
human eye  is very good :it seeing 
patterns in celour, so plotting them 

1 ~ a b r a o ~ ~  is :IS.-. m y  I ;  c,rn-iensed matter researchc coilected on fhc instrument may be 1 Neoiraals a r e  3 aond <~, probe d i s c r ~ s e r y  of t h e  atomic dif ferent  fron, ;,rose needed 1;lter 
struetare of materieis because ",~.,ey are comparable in size to 1 during data anaiysis. To see detail in 

7 > 1 he  figures slao\\: I h e  small-angle 
n e u t r o n  sca t te r ing  f r o ~ i i ~  a diblack 
copcslymer in a binary sa~lvcat system 
which  is thonight to prosnote t h e  
f o r m a t i o n  O F  a t rans ien t  polymer 
network. Values rjf the applicd shear 
gradient, 6; are: 

(a) 8 s"" ;(b) 16 s-I; ( c )  1056 s-I; 

id) 33 68 s" ; (c) 4752 s"' : (f) 10560 s-I 

atoms and they  haye a ]nagwetic 5m@men$ so $ha% $hey are 
/ affected hy $he egec$gcie chai-ge d%s$;,.ibutiolx . ~ f  the m.,a$eriais, 
I 

4" 

and a ilon-linear mapping between 
neutron counts and colour. A series of 
such mappings is being developed. 

the peak ai  the same time as in the 
background can need data  to be 
tllreshoided at lower and upper bounds 

Using For t ra l~  on a mainframe will 
always be too slow to display data on 
the instrunrents as quickly trs we would 
illie, so rrarrsputer systems closer to the 
instrument will be investigated as both 
display and preliminary arzalysis ~ools.  

s 
Piease contact Kale Crenneii 

+44235446397 
ernail kmc@de.rl.ac.uk 



by Robert van Liere - CWI 

S cientific visaalisatiesn has recently become a field of study in most 
ERCIM institutes, Researchers have expressed interest for tussils and 

techniques to visualise their research results. Fanrtherlnsre, researchers are 
also becoming aware sf  the lack of support and deficiencies in current 
visualisation systems;;, If was recently decided at $:WI $0 start research in 
fundamental problems arising in visoalisiwg large data sets and/or rampiex 
situations, 

Simplifying somewhat, tisere arc basically 
three  areas  in  which one can research 
aspects of scientific visualisation. 

Presentational issues 
111 this area we are conccmed with basic 
techrliques and algorithins that allow for a 
simple and concise presentation of data. 
For  examplc ,  algorithnls to dctcrminc 
contour lcvcls or iso-levels of a variable in 
a data  se t ,  or  a lgor i thms to determine 
particle traces in a vector i'iclci. 

Interactional issues 
In this area we arc coi~ccrned with basic 
techniques which allow ihe scientist io 

in teract  witli the  on-going s i n ~ u l a t i o n  
and/or data  accjuisirior? device.  Propcr 
in teract ion tcchniijucs wi l l  a l low the  
scicntisi to probe the rcsui!s of a simulation 
before tile sim~llaiion ilas finished. In fact, 
soiiie visuaiisatioi~ rcscarchcrs advocate an 
environment i n  which a researcher is 
allowed to steer tlic co rnp~~ta i ion  of the 
simulation. 

Distributional issues 
1t is clear that simulation steering rcquircs 
powcrrul cornpulational engines and a very 
h igh  da ta  bandwid th  bc twecn  these  
engines. Substantial rcscarch must still be 
done on how visualisation algorithms can 

be partiiinncd :c acliie.,/e <he rnaxii?;u~n 
bci~cfii horn ihe av:iila.hle resources in the 
computing cnvironmeni. The iradiaionai 
colnpurci- v isual is i i t jo~? cnv i ronmca l  
corlsisicd of  a super-computer  (wh ich  
c o i ~ ~ p u t e s t i ~ c  sirnuiation) and a powerPLil 
grapiiics workstaiion (which post-processes 
the simulatioii res~zlis). Thcse environments 
w i i i  evcn;ual!y bc rcpiaccd with h igh 
ba~ i i iw id th  disf r ibutcd env i ronmen t s .  
Alilioiigh distributei? comput ing  
ei?i7luonments a re  very  popu la r ,  rhc 
visunlisaiion soCtwarc is cusrcnbly not 
avai labie  to i akc  advan tage  oi' thcsc  
environrner~ts. 

Perhaps the mos: important short term goal 
in ihc scientific arena is f o r  truly usablc, 
but still powerful and extensible, tool sets. 
While thcrc is some progress. ioday's tool 
sets are noi directly accessible to most of 
Ihc scicniific community. Thai is, these tool 
sets still require too much effort for the 
(usually not computer oriented) scientist. In 
the same manner in which everyone is able 
io operate a text editor these days, scientists 
should be able to use their visualisation tool 
sets. 

I 
Please contact: Robert van Liere 

+31 20 592 4053 
email: robertl@cwi.nl 

timedia Workstation for high-speed Networks 
by Hsl-5~ Gdnther & Woii-gang Llnnrner - Gh4D 

BERKOM Projects  T g u l t i m e d i a  Display System 
(MMD) and  BERKOM-FIRST 
Innovative Network Environment 
(B-FINE) a re  being ~lndertaken a t  
the Research Centre for Innovative 
Computer  Systems a n d  
Technologies, a branch of GMD. A 
synerget ic  a rch i tec ture  design 
concept  has  been developed for  
fmtbnre end-systems and constitutes a 
multimedia display system and a 
high-performance communication 
system. During the  development 
phase a thorough investigation has 
been completed successfully to  
locate, red~kce and avoid possible 
system bottlenecks a n d  o ther  
problena areas. 

The Multimedia Display Systcm has bccn 
developcd as a platform for multimedia 
applications in a broadband n c t w o r k i n ~  
environment. It can be used as a stand- 
alone multimedia terminal or intcgratcd 

iiiio a host systcni forming a multimedia 
worksta t ion.  A l l  f o r m s  of v isual  
commu~lication, c.g. tcxt, graphics, images 
and real-time video, arc handlcd by thc 
MMD in a uniforrn manner. The IMMD is 
also dcsigacd to support a window-oriented 
user  in ter face ,  which inf luences  !he 
hardware and software architecture. 

Wiih the support of ihc high performance 
B-FINE cornmunical ion Sys tem,  X 
appl ica t ions  on  di f ferent  hosis  can 
exchange data (see figure) over BERKOM- 
ATM.  ISDN o r  the  F INE-RING (200 
Mbitls up to i Gbit/s ring configuration), for 
which the modular high-.;peed protocol 
family, FINE-PF (OS1 protocol levels 1-4) 
bas been developed. Thc integration of 
other ncrworkiilg possibil i t ies,  such as 
FUDI or DQDE, is also being taken into 
consideration. 

Basically, the MMD consists of  two main 
rnodules, a display and a video module. 
T h e  display rnodule is m a d e  up of a 
graphics processor., a lal-ge display buffer 
and components needed to drive an analog 

monitor. The graphics processor is  also 
wcll-suited to perform gencral purpose 
processing. This ,  and a large  working 
memory (16 MByte), allows for complex 
system and graphic software to reside on 
thc display n~odule.  The display buffer has 
a capacity of 2048 x 2048 pixels with a 
dcpth of 32 hits. This provides true colour 
capability plus an overlay space for each 
pixcl. The output stage (DISPLAY D/A) is 
designed to drive analog monitors with a 
dot rate of up to 200 Mhz. Therefore all 
current ly  avai lable  h igh  resolut ion 
~nonitors, as well as, HDTV displays can be 
connected to the MMD. 

All resources of thc display module (and 
the video module) can also be  accessed 
from the host-interface bus, a VME BUS in 
thc current implcn~cntation. To pemlit high 
speed  access  to  the  d i sp lay  buffer ,  
pr imar i ly  needed  for  rea l - t ime v ideo  
integration, a special IMAGE-BUS has 
been developed. The IMAGE-BUS (IBUS) 
has a transfer rate of 128 MBytes/sec. 

The vldeo  nodule perform\ all opcratlons 



Multi-media workstation in  the BERBOM-ATM network 1 
i 

SYNC-NUFFZM. "lie :31Js-c>1$dAA 
~r -cs fc r s  i-h;: .i/idco data  io ihc d ispizy  
buffer synchro~'ous io ?he display cruipu;. i t  
also clips the video i-ri!incs to arbitrary 
sliapm". Th i s  112s eiie advan tage  r l~a r  
iilvisiblc poriioils of video windows rleed 
no! 3~ iransicrred ti? fhc display ihi~l'Fcr, 

To miihc the potcniia! processing power of 
~ h c  M M 3  available, various systcm and 
graphic sokware have been ijnp!emcn!cd. --. i i l e  sysieili so; '~\~vaic is  baaed oil a 
message-passing opei.niii~g sysicnn PEACE 
(Process execuiion and Commuilicaiioi~ 
Eirvironmei-it). Based  on the  MIT  X 
Sample-Server, a mui!i!?~edia X Server has 
been developed and irnpiernented on ihe 
I\/IMD. I t  uses a socket emulation. whicll 

needed to integrate asynchronous real-time video to be received and transmitted with a 
v ideo into the M M D .  Ii is designed to manageable data ratc. The rcsolulion and 
handle multiple video channels. Arlalog frame rate lor digiial video channels is 
video signals (CCIR 601 compatiblc) can programmable. Therefore, the number ot 
b e  d igi t ized by a local  v ideo AID- video channels that can be handled is only 
conver ter .  A SPEG compa t ib l e  limited by thc total bandwidth. For display 
compression/decompression unit, which purposes ,  all  v ideo  c h a n i ~ c l s  mus t  b c  
can operate in full duplex. allows digital synchronised. This task is performed by the 

transforms tinix socket calls to PEACE 
messages. The co~~~rnunicat ior i  module is 
i.esponsible for exchanging data between a 
host and MMD. a 

Please contact: Horst GibnZhe: 
4 9  30 25499 159 

email: hgg@grndtub.uucp 

Wolfgang Limmer 
+493025499269 

email: wz@grndtub.uucp 

Screen layout of SatViewGimage builder 

nteraclive 
bration of 
a Satellite 

Data 
Processing 

System 
by Brian Henderson - RAL 

SATVIEW is a n  interact ive 
visualisation system to allow the 
calibration of cloud clearing 
algori thms required in  the  
product ion of Sea  Surface 
Te~nperature (SST) images, This 
has been developed by RAL9s 
Space and  Pwfsrmatics 
Departments, 

The  images  will  be p roduced  by  ihc  
A T S R  (Along  T r a c k  Scann ing  
Radiometer) instrument which is one of 
the 5 instrumenis o n  the  ESA Remote 



Sellsng Saiciijic (zi<S-i) b c i ~ g  laun~i-!ed 

from Kourou. Freiich G~ayai-iiz, i n  J u i y  
1991. RAL was 1i:ii.t of a eonsoriii!in 
which des igned,  L : i ~ i i ~  :.rid tes led  ihe 
ATSR instru.iiient. 

KAL's Snace division is nrovidi:ip a data 
p m c s s i n g  system to proditce products 
from ihc ATSK data.  To provide good 
quality SST images clouds iii ihe Eiiii~ges 
113srst h c  idcniifiec? and 
rcmoved.Calibvatiun uf the c l o ~ ~ d  I-e~noval 
algoritil~ns arc i'lmdamenlai ~o ihc qualiry 
oS the SST images. 

SATVbEW prociuces a display of ATSR 
i~nages (currenily using sirnuiated dara), 
caicu.lares and diskslays the rccogniscd 
cloiid and allows the cloud paraiilcicrs to 
be islieractiveiy changed. SATVIEW i s  
prodrlced using n ~~orks ia t ion  run~iing X 
as its g raph ics  sys t em.  T h e  MO'i'lF 
witfpet system is iised oil top oT X lo ls~iiid 
a llexibie L E S ~ I  i!litrCace. T!I~s i ~ i i c r h c c  
includes sliders, buttons ;ind rnei1LIs to 
enable the user ro alter the paranicicrs 
used in the cloud clearing algorithms. 

The current verslon of SATVIEW runs oil 
an IBM RSI60OO Model 520 (30 MISY) 
aiid can calcuiaie the cloud in just undcr 
10 seconds. This is sig~liricailtly bcttcr ihc 
the MicroVAX 3 100 Model i~scd for the 
complete data processing system which 
takes 90 seconds to calculate the cloud. 
SATVIEW provides a high lcvci of inter- 
aciivity allowing the user io il1\7estigalc 
the effects oS each of' the cloud parameters 
oil the  c i o ~ l d  peiicratcd by the  c loud 
clearing algorithms. 

The project is curreiitly investigating the 
possibility of adding a pa~i l ie l  processing 
capability (based on Traiisputers) to ihe 
worksta t ion.  Th i s  could  exp io i t  the 
prirallelisrn within the cloud algorithms to 
reduce thc current calculation time to S L I ~ -  

second update ratcs. With this additional 
capability a ill11 rcai-time interactive tool 

It is hoped that this visuaiisation system 
will assist in an irnprovcd determination 
of thc cloud for thc ATSR data .  This 
should ensure that ATSlC provides e\.c11 
bcites SST iinages than cxpectcd. 

I 

Please contact: Brian Henderson 
+44 235 44 61 51 

email: bwh@ini.rl.ac.uk 

The DataGlove registering a Q;es%are (Photo: R A L )  

EnroWorkStalia,nn (EWS) is a recently coenpleted E5PRBT project to design 
and build a high power graphics ~%haskslation system to rikal the large klS 
p k y e r s  in  t he  marke t ,  I t  consis& o f  a pswerfaai genera l -pnraose  
workqtation and a anumber of syecialised application-specific co-proce\srsr 
boards connected Bsg a fast hardware buq. The commtinication betmeen the 
software on each proce$sor is handled by a di5triboQed operating system, 
called CHORUS, de\eloped at PNRIA 

Thc objective of this p;irt of [he pl-o,ject was liaiirralistic aiid iiiluitivc irrternction with 
to investigate a nun~her of input deviccs lor conipurcvs. 
u se  iii a r ich i r~ re rac t ive  graphicill 
cnvironri?ent For- a variety o f  application ?'he i lataGlovc is a light-weight glove- 
taslis. Froin the wcil-k. g a i d e l ~ n c s  were shaped iaput device. The glove is inadc of 
dcvelopeti for  tile selection 01' slritahle lycra and is correspontlingly light ailcl 
dev ices  and associa ted  interact ion clastic. 11 co~wcrts finger movcincnl; hand 
techniques. These vary accostling lo Ihc position ant1 orientation into compufcr- 
nscr's ability. experience. and the !ask. rcadablc form in real t i ~ i ~ e .  

T h e  mousc  i s  a current  stanclasil 
positioning device. hiit on ly  provides 2- 
dimci-isional information for inter;rctioii 
with con?putcrs. Tlie experimental worli 
described iii this report examine.; tiow a 
~iiou\c can best bc used in a 3-din~ensional 
environment. 

The Hum:ln Factors rcpor! dcsciibcs arici 
categorises ihe forms of iilforiilation output 
as it reivies to interaciion. I-'rom this is 
deve loped  a schema  fo r  coi i~par i i ig  
iiarciware input devices .  A survcy of 
existirig 2nd novel inpul deviccs  was 
carried o u t .  The schema explains why 
hand-trackiiig cieviccs such ihc  
DataGlove (TM) arc usci'ul f c r  a morc 

The DataClovc and mouse were compared 
cxpcl.inleiltally, by getting sub,jects lo carry 
out 3D tasks. The use of the DairzGlovz is 
not lirllitcd to a pure positional cievicc, and 
i t  was rnrther cxplorcd as a sestun-e iilpcii 
t<rOl .  

Tlie results 01- an initial evaluation o i  a 
device called the Spacel)all arc pi-cxeiitecl. 
Finally the I-eport t1iscu:;scs Vil.r:riil Reality 
anti ~ O M J  the DataGlove could be useti as a 
virtual tool. Copies of the Kepor! are 
available fro111 the author. 

I 
P!ease contact: Martin Prime 

+44235445160 
email: rnartin@inf.rl.ac.uk 



by Giaudio Msntan; EB Roberto 
Scopigno - CNR 

The design and impiennentatiasnn 
of a volinmetric visna8isation 
system is financed by the CNR 
Special Project  "Sisterni 
Informatici e CaBcolo  parallel^^^, 

Researchers born CNUCE and 
HEI participate m7ith an overall 
annua l  involvement of three 
man years, The system operates 
on sequential  and  parallel 
architectures, 

Applications requiring dais visualisation 
techniques exis! in many wide-ra!?giiig 
ficlds of research including molecular 
n?odclling, r~ led ica i  imaging,  
mathematics, geo-sciences, astrophysics, 
co~nputational fluid dynamics, and fi~li tc 
element analysis. 

Typically, datasets arc obtained in one of 
two ways. They may be acquired kern a 
physical proccss or o b j c c ~  using various 
sophisiicated scanning techniques such as 
computed tomography  o r  magnet ic  
resonance imaging,  or  they can be 
produced as the  result  of  a computer  
simulation of a complex physical process 
or inathelllatical system. 

Volume visi~alisation provitles the user 
with representation data structures and 
techniques that pel-mit 3D gr-ids of  scalar 
da t a  to b e  I-eildered in a more  
conlprchci~sive  manner  rather than as 
tables or as a sequcncc of 2D iillages. 

T w o  di f ferent  approachcs  exis t  for  
i.endcring volumetric data: iso-surface 
generation and direct volurnc rendering. 
W i t h  the  I'irsi approach ,  georneiric 
informatior? i s  cxtraciecl froin the 
volu~nctric data set, represe~lted in terms 
of polygonal patches, ancl displayeci using 
traditional computer graphics rendering 
techniqucs. 011 the contrary, using the 
second approach. the data -set is dil-ecrly 
visualiscd wilhoul a conversion process 
and with no loss ol inforination. 

A project  on the decign and 
implemcn la l iou  o l  a volumetr ic  
visualisation system based on the direct 
r ende r ing  of vo!umetric data and  

Figure I :  Internal representation sclaeme of the STICKTRACER system 

operating on sevcrai different hardware 
architec'lirres is IIOC~J in an sdvanced siage - ~ ! s e  of the ?rji tracing tech!-1iy.e !'or the 
of development. The system uses a ray visual isa t ion process ;  each ray is 
tracing approach in which, for . .... 

I each screen pixel, a primacy i 

ray is cas t  in the  da ta  -se t  
latt ice,  s ea rch ing  fo r  
intersections with opaque or 
semi-transparent objects. , 

I 

T h e  s y s t e ~ n  (cal led  
STICKTRACER) h a \  been 
,I .,.,,% 1 ,. -... 4 ,.. <.-.>.-,. 4.. <..- 
i t G v c : ; , ~ ' 5 L  L 1 :  : : j :GiSLG \ > I :  

s e q u e i ~ t i a l  ha rdware  
architectures and is currently 
running 011 Apple Mac li and 
Sun SPAKC Statioils. 

T h e  lllain fea tures  of the  
yystcm ~ n n  be \umm,~rrised 1 Figure 3: TB-anrpoier-bared parallel arehitenure 
follow\ ' - - - _ - - -- 

- usc of an ad hoc internal rcprcsenlatior-i discrciizcd within rhe inodel space and the 
scheme (see the STICK scheme in Figure ray/object intersectioli is searched for by 
1) fo r  t he  ef f ic ient  managcmcn t  of voxelinspection; 
ciassified volumetric models (models in 
which, after the user analysis of the input - ability to render shading and shadowing 
data, tile data value range is reduced from effects; 
the original range to a shiqtler one, e.g. the 
usual t i ssue-fa t -bone c lass i f ica t ion - ability to "see inside'' the objects 13) 
common in medical imaging). means of transparency effects; 

I Figure 3: ExpBoitirng image space paralheiii4m on a NCUBE 



- abiii~y to interface input aad cutpu~ data 
with de i'acto s!a:xia?-d prodt:cis (NCSA 
Imiige or  Da!nScopc used for ihc 
clasailicaiioi: of input models and Utzh 
Rle for the storage and visualisation of t!?e 
resii!is). 

A version of STICKTRACER uperaiing 
on parallel  hardware  has  a l so  been  
deve loped .  T h c  target  archi tec ture  
co~ i s l s l s  of 5 ring i-oniiected INIUOS 
TXOO Ti-.!r-ispu:ei-s ;ind of an 1NMOS B419 
graphic processor (Figur-e 2). 

T ,he rendering process was parallelized by 

adopting a ray-dat;iflow approach; tlie 
STICK-represented da ta  -se t  was  
partitioned by a set of parrillel cutting 
planes ant! each partition assigned to a 
worker processor. Adjacent partitions are 
therefore assigned to worker processors 
which are topologically adjacent in ihc 
physical architecture. 

T h e  mos t  in teres t ing aspect  of this 
solution is certainly the load balancing 
cr i ter ion.  Th i s  is both  s imple  and 
efficient. The root requests the execution 
of the ray tracing algorithm on a limited 
n~rrnber of test rays. Or? the basis oP the 
execution times of the workers, the root 
decides  on a new dis t r ibut ion of the 
model  among  the  worke r s .  Th i s  
distribution is carried out in parallcl; each 
node siinply acquires Srorn (or scnds to) 
its appropriate neighbour node the data to 
be moved. 

T h c  c l l ic icncy of  the load balancing 
tcchnique follows from the simplicity of 
the ring architecture. On the other hand, 
the partitioning the model into slices does 
no t  a l low fo r  high scalabi l i ty  of the  
sys t em because  the  c o m ~ n u n i c a t i o n  
overl~cads suipass the computation times. 

T h e  por l ing of the  Para l le l  
STPCKTRACER on  a hype rcube  
architccture (a dirncnsion 7 hypercube 
NCUBE is now available in Pisa) is under 
investigation. T h e  bas ic  idea  is  t o  
repl ica te  the sys tem as  a number  of 
c lus ters ,  each  def ined as a t w o  
dimensional hypercube with 4 nodes 
logically connected in a ring topology 
(Figure 3). The parallelism can thus be 
improved by dynamically assigning rows 
of pixels to each cluster,  in this way 
distributing the work-load among thc 
independent clusters. 

I 

Please contact Ciaudio Montani 
139 50 5531 59 

email: montani@vm.iei.pi.cnr.it 

T h e  rwlfiZ<CqS iBrcLiecb9 w~i& l11 19'9(t9 
is a joint-venture of the GWID aa-d the reehnical Llwifersity sf  Berlin, The 
goal of MARCOS (McdeBQ;ng, Aaim-sae:oay and i teadeeing of Cou~~pBex 
Ob,jecls :lard Scene3) is to deselap aefv soIas$ions :ra the area  of computer 
anirnatirsn, The MARCOS System design phase is now completed, and the 
newt objcclive i s  to build a pwto$jpe, 

MWRCOS can bc divided ill three priiilary areas o l  research: modeiling, ~inirnation and 
rendering. 'Tile modelling process in MARCISS caters for Ihc uscr's powei of iiiiagination. 
The rnodellcr interface module is tlesigned talehe vcry vis~iaily oricntctl (WYSIWYG). For 
example, to deform an object, you put it on the anvil (rrvai1:ibie 011 tlie screen), hit it wifh 
the hammer (also on the screen) anci repeat as neecicil. 

MIa,iy dii'fcrci~? sccilcs of hctcl.iigenovs i;l>jecis caii bc rcllrrii:cly i-,.-!- a , ts : : j  suppoi-id. The 
user does not need to choose the representation of an object or a scene lo be modelled. 
Instead, thc systcln selects the represenlation automatically accc~rciing to tlie application. 
A represciitation can be converted by thc system if necessary. A scene is represented as a 
sci of various individ~ial object representations. For example, the uses can model the 
handlc  of a coffee  c ~ ~ p  as a ' swecp '  and the body of the cup  a s  a voluminous  
rcprescntation. The cup as a whole can be defirled combirning the two with CSG 
operations. 

All objects are modellcd physically. Tlze FEM (Finite Elemeni Method) will be used here. 
The conceptual t ~ ~ n i n g  of FEM is a chiel concern of MARCOS. 

Because models rnust support their own aniniations, the animator module is tiesigned lo 
be closely coupled to the ~nodcler  module. A primary dcrnand on the animator is to 
s imulate  the rnovements in a pseudo-physical environment .  Here  the issues o l  
synchsonisation, coi!ision, etc. are perplexing. A fiirther demand is to make the direction 
of scenes very user-friendly. This is difficult hccausc a dcsircd rriotion may not bc 
physically possible: therefore. the system must comproinisc. For example, what should 
happen if a ball is to be thrciwn through a wiiidow. but the window i s  closed? 

To tiefine a powerful and user-friendly inter-face lor editing  nol lions is a dii 'fic~~lt problem. 
We have decided to design a language-based interlace. which also encompasses the ~ ~ s c  of 
external graphical input devices, e.g. a mouse. for pointing positions, paths. etc. The 
language is a near-natural language, i.e. its domain is confiiicd to ternzs of space and timc. 

In the areas of \~is~~alisation, there are two r~iaiol. demands placed on MARCOS. The first 
is the real-time I-endering oi' scenes to support the user in rnodclling objects and ~notions. 
Flere.  rendering is considcrcd to be a high-level p r o c c s ~  whereby objects are ciisplaycd at 
a dctail level that I-eal-time visualisation allows. 

The second tiernand is to produce a high-quality sequence oT pictures, i.e. film. In this 
area ray tracing and radiosity is used based on LI physically-based lighting model. This 1 
model uses wavelength curl'es instead of KClR values. We hope the first prototype will be 
available in the spring of l992. 

Please coniact: Thomas Jung 
+49 30 25499 194 

ernail: Y@opal.cs.tu-berlin.de 

Stephan Neunreither 
+49 30 25499 194 

email: steve@opal.cs.tu-berlin.de 



by IMalcolm Dunlop - Irnpe~ml College z i 2 
ius te r  is a cchedtiled jo in t  
ESAiNASA mission inrol l  ing 

:our satellites flying in ftarlmation In 
nearly similar, polar Earth orbits, dB 
has a stramg involvennent from UK 
scienc-e SP;I~UI". inslerding RAIL wlbieh 

will host part of a European network 
sf data centres, Satellites sample the 
field on largely preset orbit\, 40 that 
the visna8isstion problem i s  to view 
the orbital evolution in relation to  
various spatial models sf the regisla 
sampled, perhap3 i n  conjunctinm 
with particular analysis tasks, either 
of the model data, measured data, or 
of payload status. 

Visiialisatio~i of three dimensional vector 
fields has always been a problem. Thc 
iieed to represent any time ciependence in 
the  vector  f ie ld  adds  to this problenl 
s ignif icant ly  if a computa t iona l  

represer:lation is soiight. In space physics 
appiicaiions both these fcaiui.es are relevant 
when viewing planetary (or soiar) plasma 
and lnagnctic field i:~formation. 

T ' 
i ime depa~derice ririscs in dilfcrent ways: 
cite Zaiii1.s owit niagneric iiciu is al'fectea 
by variable exleraril condi:ions (of soiar 
origin) and the orientation of the Earth's 
magnetic dipole changes with the motion of 
ihc Earth in the so!r!r s)rstc!n. Sratic models 
of the E;irth's environment can ignore the 
var iabi l i ty  in the  external  cond i t ions  
altogether. a' least over certain range!, of 
parameters .  T l ~ c  r ema in ing  t ime 
dependciicc then becomes a question of 
coordinates. In the Earth's orbital plane, 
for instance, the dipole precesses with the 
Eartli's spin about the geographic spin axis; 
which itself has a seasonally dependant 
orientation over the Earih's orbit. 

The most cornrnon representation is to plot 
iines of force (or flow), but there is a need 

s c ~ e n t i f i c  tools together with powerful 
visualisation tools. 

1 

to shoa~ key structures and boiindaries also 
and in particular how these evoivc iil lime 
and wilh changing external contiitions. A 
Gclcl line plot, is not easily updated in real 
time to siinulate animation. is not suited to 
most solid modelling packages. but is much 
better for iden t i iy~ng  key structure than 
suri'ace r ep rcsen~ar io i l s .  Key surface  
boundaries, or regions, inay be difficult to 
define from :he mociei data but are more 
s i ~ i t e d  to  the  product ion of rendered 
drawings. In general, a mixture of line and 
surface (solid) representations are sought, 
together with the abilities to update the 
drawing; real time, and perhaps sample the 
model data interactively. The problems 
stem from the duel needs to have srandard 

Please contact: Malcolm Dunlop / 
+4471589511'1 / 

email: dunlop@spva.physics.imperial.ac.uk I 
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ark on a new project calied 
WYTEA (HYperTExt 

Authoring) has started in January 
1991 in the Integrated Publication 1 ESPRIT-Project 
and Information Systems Institute 
(IPSI) of GMD in Darmstadt, The 
WYTEA-prqjeet is part of the Office 
and Business Systems section of the 

instances) of an application. Both aciivities 
are  highly in teract ive ,  cons i s t  oT a 
multitude of' more specific subproccsses 
and are subject to niultiple constraints. 

The members of the HYTEA consortium 
a re  S iemens  AG (Munich) .  Epsi lon 
Sof tware  (Athens ) .  GMD-IPS1  
(Darmstadc), Olivciti (Pisa). Politecnico di 
Milano (Mi lano)  and Sys tems  & 
Management (Pisa). CMD-IPS1 is associate 
par tner  lo S iemens  who  is  thc  ma in  
contractor of the project. Within GMD- 
HPSI, the projccl  is carr ied  ou t  i n  the 
department WiBAS (Knowledge-based 
authoring and hypertext systems). 

ESPRIT-11 programme. I t  will last 
until March I993 and is funded with 
2,2 million ECU's. 

HYTEA aims at the implcmcntation of 
tools to support the development of large 
and complex hypertext and hypermedia 
applications. These applications can be 
charactcr ised by a number  of d is t inct  
I'eaturcs: 
- T h e  informat ion which has  to  b c  
rep~.esenied is large and coi~iplcx. 
- T h e  development  of the  appl ica t ion 
requires a long lasting authoring clf'ort and 
the  appl ica t ion ma in tenance  requires  

by Manfred Th&ing & Norbert 
Streitz - GMD 

continuous updating. 
- There is a clear-cut distinction between 
the  authors  of an  appl ica t ion and i t s  
readers. 

111 order to provide efficicnl support for 
authors, i i  is necessary to know how such 
applications are created. Therefore, one of 
thc main object ives  in HYTEA is  the  
dcvcloprnent  of  a Use r  Model  wh ich  
iiIentiI'ies the crucial features of hypertext 
authoring. The model is a lnyjor part of the 
contribution of GMD-IPS1 to the HYTEA- 
Project. It draws on previous work in the 
WiBAS-depar tment  and character ises  
lrypertext authoring as design problem 
so lv ing  which cornpriscs two  ma in  
activities, called authoring in the large and 
authoring in the small. Authoring in the 
large addresses the qucstion of developing 
thc overall structure (or schema) of an 
application while authoring in the small 
consists of creating the content (or schema 

The user model of authoring will be the 
bas i s  fo r  t w o  o the r  ob jec t ives  of the  
p ro jec t ,  t he  Hyper text  Des ign  Model 
(HDM) and the tools which are developed 
in HYTEA. With HDM it is possible to 
specify potential schemata of applications 
as wcll  as their  objects.  T h e  tools will 
support authors in all phases of designing 
an application: specification, development, 
debugging maintenance, elc. Both, HDM 
and  the  au thor ing  tools  a re  s t rongly  
influenced by the User Model :  HDM - 
because the model specifies the author's 
goal w ~ t h  respect to the intended features of 
the hyperdocument; the tool\ - because the 
model  desc r ibes  the  main au thor ing  
act iv i t ies  and thei r  in teract ion.  T h i s  
speci f ica t ion is  t he  bas i s  fo r  t he  
requirement analysis of the functionality or  
the tools arid for the interface design 

A further goal ot HYTEA I \  to develop a 
tool for translating HUM appl~cdtion\ into 
conven t iona l  hype r t ex t  rys t ems ,  l ike  
Pi) percard oi 'Toolbook. 

I 
Please contact: Manfred Thijring 

+ 49 6151 875 920 
email: thuering@darrnstadt.gmd.de 

Norbert A. Streitm 
149 6151 875 919 

email: streitz@darmstadt.gmd.de 



7 he FlDE Prqjeca is an RS13RIT 1 Basic Ibe;earih Action which 
ahns at achaeking a major aduawe 
i w  tine technology aiiecessary for the 
i n a p i j e n ? ~ o ( ~ t i n ~  P B B  il~fnrum~C;o171 

systems, for d a t a  intensiae 
application?, 

l i~ fn r rna t ion  sq-sterns a rc  c i ~ s r e n t l y  
suppor~cd by a sci of loosely coii~iected 
i ~ e l c r o g e n e o u s  so f tware  componen t s :  
database systems, programming languages, 
prcgraniiliing errvironmei~is, ctc.. Each one 
of rhesc componenis was des igi~ed and 
hui!t using a specific icchnology (darahase 
t echno logy ,  programnl ing l anguage  
technology, etc.). This loose coimection o l  
componcnls  resulis in inet ' i icie~it  and 
unreliable sysiems. The inconsistencies 
betwee11 ihe  componen t s  make  
programming much iriore diflicult. This 
project proposes the arnbitioils lasic of 
building a ilcw integrated technology to 
replace these several ill-fitting ones 

impact oil the ~ o ~ ~ s t r u c l i o i ~  i?r laigc scale 
data intei?sive systems. I! should Icad to tile 
implcn~ent i f l ion of bet ter  sys t ems  to 
support CAD, CASE, Oi'i'ice Aur<)mation, 
C lM and AL applicaiio:ls. Tlie projcct is 
carried OIII b)t a Consol-ki~riri iniiur up 03' 
GiP ALT./ilR (Fraiice), E l - C N R  (Italy), 
Univci-sity of Glasgow (l1.X.). Univer.sity 
01' Hainburg (Gerinany),  bniversi!y of 
P:ii-is-Sird (France),  U~i ivers i ly  of Pisa 
(Italy), arid the University oi' St. Andrews 
(U.K.). 

111 rhe a ica  of type sysfcins an3 object 
stores, the first steps have been taken 10 

isolate the kernlei of a type system and an 
object store. Several directions of research 
arc being currcl~tly considered. F119E has 
already produced some integration tests 
such as the dcnnor~straiio~i of the Galileo 
daiztase piogruinrniilg iangerage i-3n:iing 
with persist.ent data provided by the Napier 
88 persistent dala store. 

I 

Sagittal Magr~etic Resonance image of a 
skull. 

As above. The orientation. qeaaratioias 
please ~ ~ ~ l ~ ~ t , ~ ~  ~h~~~~ "ad number 06 trans5ersal slices to be 

4 9  50 5531 59 made are indlcaiet!. ' Tlie succecs of FIDE could have a major ernail: thanos@vm.iei.pi.cnr.it 

R econstruction sf  a two-dimensional image bo rn  its prc~,jections (line 
integrals) is described in discrete form by a system of algebraic 

equations. This system is usually large, sparse, inconsistent and ill- Coronal Magnetic Resonance image of 
conditioned. Iterative solution methods for such a system may Re a great the skull. 

deal more efficient than direct techniques, but performance is still too slow 
in practical situations on small and medium-size computers, for exa~nple in 
routine clinical applications, 

In a project, concluded currently at  the University of Utrechi, several aspects of 
improving  lie perforrnancc of iterative techniques for image reconstruction have been 
btutlied, including the ePScct.i of ordering the equations, other multi-level techniques, 
higher order discreiisation. preconditioning and regularisation. 

The project comes under one of the eight National Working Partie\ in Matlie~nalics at 
Dutch universities, managed by thz Fouildation Mathenlatical Centre (SMC). CWI is the 
Fo~~ndat ion 's  research institute. At present the eight topics are: Nunlerical Mathema~ics, 
S~ochasiics,  Operatioils Research & Systcm Theory, Discrete Mathematics, Analysis, 
Algebra & Geometry, Logics and Foundaiions of Mathematics. arid Matherna~ical Transversal anagnctic rec;onance image 

the brain. There i 4  a clear distinction 
between the white and gray smatter. 1 

Please contact, tlenk van der Vorst 1 
+31 30533732 Bone i~ i~ lack  due lo absence of prodoa-ns. 

emall vorst@math ruu nl 
I 

Scanner: Philip9 Sjroscan 'h5, 



by Roberl Gabriel - Gh/ID 

ata processing has developed into ;.n indispensabiie aid jw many fields :>f 
application, It is just  as usefu l  in &he office as in ihe  cockpit of a 

modern airliner, The civil aviation sector dt~es, %nowever, impose much 
7 -  c . 1  1 

gii asalien G s f i i d # e i s  r)ne e i r e  cosfipucel J &?arid pa sigh d a n i b  useu, a ui aduile3 ~ r i i  tue 

hardware os= software can have disaqtron$ cowsequerlce\ here, One way of 
avoiding programming errors lies in the formal dm eliopn~ent of programs, 

7 

Por~na l  deve!opment means construclil~g a program s~iccessively from the 
specification of what it is illtended to do. When 'nansforrnia~g ii specification to a 
program, aEI s r ~ p s  must be form~tliy proven in the nlatlrcmatical sense. Dedicated 
specification langiilages, program development  rnethi~ds  and program 
transformatic~n techniques ax-e being developed by compute: scientists as a means 
of achieving this aim. The Large number of languages and results provides a good 
theoretical basis for the move to formal program developrnei-nt. Many practical 
hurdles remain to be overcome, however. Computerized support for ii~dividual 
methods is often still inadequate, and, even at a theoretical level. the problem of 
coanbining different development techniques has only begun to be solved. 

Against this backgrouild, GlMD's Research Unit on Program Sts~rciures in 
Karlxruhe has participated i:i the development of a language, DEVA, which 
enables specifications, developanent methods, proofs and programs to be 
expressed in a uniform linguistic framework. Just as programming languages 
form the algorithmic framework for all types of software, DEVA provides a 
uniform, formal-logical linguislic framework for program develop~nent. 

DEVA uas  developed rn the rrarnework of nn ESPRIT project entitled ToolUae 
in close coopernt~on w ~ t h  the Un~ver\rte Cathol1c;ue de Louvaln (Belg~urn) and 
the Centre d'Etudes et de Recherche de Toulouse (France) Wlih the support 
envlronlnent for DEVA, GMD9s Reaearch Unit for Program Structure5 at the 
Unlversrty o i  Karlsrulle 1s i-iiaklng an ~inportani contnbut~on to the succea4 of 
this  EC project  and 15  supporLlilg forillill program development work 
Developments are performed ~nteracilvely w~rh the coinpuler and are cheched by 
the system. Th14 checlang 1s to ensule that 1ule5 and law5 ,Ire correctly applled. It 
1s also poa\lble to have some p a ~ t s  of development pel formed by the \ystcrn 

The system is equipped with a graphic user interface for correct display of the 
forrnal develop~nent processes. This interface supports the graphic syntax of the 
DEVA language. As it was generated with the aid of 62F ,  a generator for 
graphic editors, it can be expanded with user-defined graphic notations, e.g. 
inathernatical or formal-logical symbols. G2F is also an element in the DEEA 
environment. It aliows for the definition of new notations and display of these 
through examples. 

The system is a prototype. Bt was only developed to permit work wirh DEVA as 
means of identifying the strengths and weaknesses of current language 
development work. Small-scale developments and formalizatioi~ stctdies have 
been performed for  this  purpose. The system would,  however,  require 
innprovement in terms of efficiency and interactivity before it could be used for 
solving realistic problerns. 

I 
Please contact: Robert Gabriel 

+49 721 6622 25 
email: gabriel@karlsruhe.gind.dbp.de 

7 he main research actil itieq of 1 ,he Casaalpukdii iu~~ai  
PAathemat~cg: G l - o n  a t  IF1 a r e  
fascuqsed on nun~er iea8  linear 
a4gebi-a B : W ~  com~pukationai 
connplexity. W e  are  now working 
on parallel algorithms for several 
hiwear algebra computations, in  
particular for the solution of linear 
system3 and related problems, 

The approach we are currently following 
is i o  ana lyse  parallel  n lgor i thms in 
abstract parallel models of computations, 
e.g. arithmetic circuits and PRAM. The 
.-. " - 
i i i d h  r~sLIlls SO f3i COiiCel.1-I the jjai.lili21 
complexity of matrix inversion and linear 
system solution on arith~netic circuits. We 
havc developed a very fitst parallel I\/Lonie 
Carlo algorithm for  ihe solutioii of liiiear 
syslelns. and have also found an efficient 
PRAM implementation oP Lhis algorithm; 
we have t h u s  been ab le  to prove that 
matrix invers ion b e i o ~ ~ g s  io  the 

co~nplexity class RNC'  . 

We also are dealing with more concrete 
numerical linear algebra problerns. such 
as incomplete factorization methods for 
Toeplitz matr ices ,  algol-ibhlns for  the 
solution of numerical problems arising in 
coiltrol theory, and algorithlns for the 
solution of sparse linear systems. The 
approach foliowed in these studies is to 
t ry  to  deve lop  cff ic ic i l i  adap t ive  
;tlgorithms, whose  good  performaiicc 
depend on the effort required to maintain, 
during computation, ihe properties of the 
structured input data (e.g. the Toeplitz 
structure). 

One of the reasons for  our interest in 
ERClM depends on the i~lterdisciplinary 
aspect  of t he  rcsearch f'ielils w e  are  
dea l ing  wi th :  they canno t  be 
convcntioiially classified into computer 
scie~lcc or applied mathelnatics. We  feel 
that EKCIM \\)ill help European research 
institutions to  build a bridge be twee i~  
computer science and difrcrent hraiichcs 
of applied mathematics. 

BI 

Please contact Bruno Codenotti 
+39-50-593457 

email: cOOl2@vm.iei.pi.cnr.it 



Engineering %n%;orwDBh$on Directory 
- 

(EBD 
hy Johr Kairnus & Kevin Lew~s - R A L  

T he Engineer ing  Information 
Directory (EID) is a database 

G U T $ $ P ~  f?~ i~ i f t% Bpetes~ .%~apBtan&>fi %t 

RAL with the fol iowing t h r e e  
features, 

Firstly, it will he acccssible over JANET, 
assuming connection for dumb terri~inals. 

Secondly, the database wili contain: 

a directory of expertise at KAL (a l~d Inter 

rrlso expertise at UM Higher Educational 
Institutes, HEJs) 

a scavchablc copy of l i s~s  of Softwarc 

approved by RAL (and later o f  assessment 
reports produced by RAL) 

a direciory of courscs, conferences, 

workshops, etc of interest to the UK 
Engineering Community 

pointers / convenient access to other data 

sources such as NTSS, and the rcscarch 
progralnnie information in GRANTDSS 
and EXIRPTS. 

Finaliy. there will be an easy user interface 
so that iiovicc and occ;isional uaers do not 

? .  l i ~ c  in~piementation of  E?hl has involved 
several tasks, as foilows. 

A da ta  a ~ ~ a i y s i s  of the  Sof tware  l i s ts  
(originally in paper form) was performed, 
and a ~nc lhod  devised for the eautiimaiic 
transfer of rbe data from Displaywriter 
(wordprocessor) forin into tiatabase tables 
built using cinbcdcletl SQE in an INGRES 
lJNIX enviroiimeilt. Similar data analysia 
and talde building was ul~dertaken for ihe 
RAL expertise facility, with sorlie of the 
tlaaa being regularly updatctl iiom the RAL 
Personnel / Accommodation database on 
the SERC central IBM machine. Using 
INGRES facilities, a standard menu-based 
screen in ter face  was  des igned to  
incorporiite both of these (and iaier other) 
;~pplications, and was irnplcvl~cntcd using 
forms in TNGRES 4CL. 

'i'!le prot lu~t ion configuration involves a 
Sparcstation 2 accessible ovcr JANET to 
EID users, who are able to define their own 
terminal type to exploit normal TNGRES 
functionality. This rilachine also enables 
ElD to communicate with externally held 

da;;ibascs, nncniioned ahwe ,  arrd zczs 3s :he 
clieiit node running an iNGRES front-end 
process. The INGRES server is afioiher 
Spaicstation 2,  c!osely coupled to this 
front-end. 

-. ibis deve lop~ner? t  work  has  been  
spearheaded by 21 ieain of 4 staff in the Data 
Engineering Group, under the leadership of 
D r  Keith Jeffery.  Head of' the Systems 
Engineering Division, together with input 
f rom inernber-s of o t h e r  d ivis ions  of 
Inrormatics Depar tment  at RAL. T h e  
production platform, based on INCRES 
DBMS and the Sparcstatiori 2 seiver, has 
becn accessible froi11 the netcvork since 
A U ~ L I S L .  The INGRES relaliorlal DBMS is 
currently being integrated with STATUS 
free- text  search D B M S ,  to  p rov ide  a 
powerful  search eng ine  sui table  for  
Engineering users. 

Future applications of the EID include the 
provision of a "marriage braking" service 
between U K  industry and HEls, putting 
together needs and available expertise with 
the  a im of encourag ing  consul tancy.  
collaboration or other forms of partnership. 

I 

Please contact: John Kalmus 
4 4 2 3 5 4 4 6 4 8 1  

email: jrk@inf.rl.ac.uk 

Kevin Lewis 
+44 235 44 5281 

ernail: kml@inf.rl.ac.uk 

A Knowledge-Based . declvc from I r  a \ire-lndepentient 
--- 

- 

System for the Water "p1"f0Xllt ~prexnt ingknow1edge 
which is general to the water 

Supply Industry industry; 
develop a second pilot based on 

by Simon Lambert - RAE, :he platform at another site, thereby 
demonstrating the benefits of the 

- 
approach in reducing knowledge 

T he Engineering acquisilion and developlnent efli)rt. 
Group at RAI, is engaged in the 

development of a n  advanced 111 the past, many KBS have been 
Knowledge-Based System (KBS) for based on heur is t ic  krlowledge 
a consortium of UK water supply represented a s  ru les .  but  more  

Architecture elf the Knowledge-Based System 

companies. recently the idea of reasoning about 
a ol a sysicln has become popular, the situation. The diagram illustrates the 

These corupailies have many operatioilal The water industry systcrn incorporates KBS architecture. 

practices probierns i n  alld both thest- types: model-based rcasoning 
a b o u t  behav iour  of  wa te r  supply  Prototype versions of the system have been 

there are clear benefits to be had Prorn KBS 
ne{works, with of reservoirs. receivcd by the wa te r  companies  

assistance in  their day-to-day operations: 
trunk mains, etc,, and heuristic knowledge involved. The first pilot  is about to be 

l o r  example ,  he lp ing  staff  in taking 
gained froln experts, which a l l o w s  the  delivered to S o ~ ~ t h e r n  Water pic, and work 

dec i s ions  when those  wi th  the  mos t  
syste~n to reason about. for instance, what "00 "expected to begin on development 

cxpcricnce are not available. The system 
that KAL is is in,endcd B, of to do in 'he case of' abnormal incidents such of site-independeill plarto"l'~ 

use contributing alrd a q u r n p  hilures or burst mains. The KBS 
I 

the bei,lg has three ph;ao: includes  both analyt ica l  reasoning,  to Please contact: Simon Lambert 
assess the developing situation modelled +44 235 44 571 6 

develop a first pilot system for one site; i t ,  and planning of actions to email: scl@inf.rl.ac.uk 

I 



I by Mario Fesanr - ]El-CNK z 
10 

T alking oa" q u a l i t y  ha.; been a 
g rowing  business for  gears. 

Expressions such as "total yuaility'" 
- - ( ; C , ,  ,,P 1:4i-91 ,,-- s B 6 , m z q p  

A YUaa..*J w r  . E l i -  & C S a a y a * r i g  

purely  t echn ica l  and indus t r ia l  
environanents to appear in ordinary 
language or journalese Ttli !nost 
people such lei ms suggest excellence, 
perfectionism, sa~phisticakion, 
perhaps elitism 

The modern techi~nlogisl knows be~ter.  The 
novel concept of "quality" merged with the 
naive notion of nornrulitj becomes not just 
a toy for the rich but a "must" for the 
survival of today's society. We must  all, 
both as users and consumers ,  demand 
quality in goods and services: it is our right. 
And ,  surpr is ingly  enough ,  t oday ' s  
technology can provide it; what was once 
just talk has becorue fact, at least for most 
technologies. 

However. until recently. except lor a very 
few enlightened laboratories,  software 

iechilology has railed to satisfy quality 
require~uenis. This is unforiunaie becaiise 
software is "iilvading" our eniire lifestyle: 
a l l  those  consumer  goods which have 
hecorne esseniial will have their (oi'ten 
sma!i, biit esser-itial) software coiilpo:ient. 
As the quality of a \ys lem,  product or 
service is 110 greater than that of its poorest 
esse!~ti;!l cornponezit, c lear iy  it i s  not 
sufficient ensure the perfor~nance of j u s t  

the  "ha rd"  cninpoilents.  T h e  sof tware  
cornpoileiits n i u s t  also be guaranteed. 

'Tlic real difficulty is not to produce such 
software but to overcome the tren-iendous 
resistance most sofiware produca-s oppose 
to adopting quality reco17i;mertdatioiis~ 

At TEI-CNR a programme has been defincd 
for the "injection" of quality principles into 
Italian sof tware  houses .  Injection is a 
suitable term as it stresses not only the 
~.eluctance of the patient to be treated but 
also the therapeutic effects of the treatment. 
Th i s  p rogramme will exp lo i t  t he  
considerable cxpericnce which we have 

acquii-ed o v e r  ihe years  in sor tware  
engineering and i1-i the provision of an 
indeper-ident so f tware  val idat ion ailit 
verification service. 

Steps a x  beisg takzn to: 
I )  exploit legal co~?straints: this is not easy 
and can hardly be con\idcrcd as ;i therapy: 
2 )  educa te  rhe p roduce r s :  th is  can be 
effective but is rime consurnilig and unless 
the top cxecutivcs arc also "treated" the 
cfforts nnay he waste of rime: 
9 educafc the users:  according to  our  
expcricncc so Tar, this seems to be thc best 
course of action, and its effects can be 
immediate: iC the user is rnatle aware of 
his/hcr qu.aliny rights before  signing a 
contract, thcn the producer is obliged to 
guarantee peri'ormancc: the best solution 
may well be to incorporate well defined 
rules or  rccogilised standards,  e.g.  I S 0  
9000-3, inlo ~ h c  contract! 

I 

Please contack: Mario Fusani 
+3950553159 

email: fusani@vm.iei.pi.cnr.ii 

n par tnersh ip  with Oxford 
University, RAB, has won a &3M 

contract from the Department o f  
Trade and Industry and the Science 
and Engineering Research Council 
under  the UM Joint Infabrmation 
Technology Programme to set up a 
Cen t r e  fo r  Para l le l  Comput ing  
Applications. 

/ RAL Wins f3M Parallel Computing 1 O2 Technology ... 1 
Applicatisns Centre Contract 

'This Centre ,  to b e  k n o w n  as Oxfo rd  
Parallel, will work with a number of UK- 
based industrial companies to find cost- 
effective ways of using the latest parallel 
computing systems for practical industrial 
applications. Government funding for 
Oxford Parallel wiil progressively reduce 
over a 4 year period, during which time the 
Centre will need to become self-financing 
through contracts with industry.  It is  
ant ic ipated that ove r  the f i rs t  I ycars 
industrial contributions to joint projects 
wi th  the  Cen t re  will approach  &5M. 
Oxford Parallel is one of four centres to be 
set  up under the Parallel Applications 

by David Boyd - RAL 

Programme The other5 are at Edinbulgh, 
Loncion and Southamptom 

by kaure Wc~nbart - INRBA 
- ----- - 

An initial sel of 12 collaborative projects 
has been defined to launch the activities of 
the Centre. A number of RAL staff with 
parallel  comput ing  and appl ica t ions  
expertise will be involved working in close 
collaboration with staff at the Computing 
Laboratory in Oxford and with personnel 
from the industrial partners of Oxford 
Parallel. initially, RAL's involvelnent will 
focus on parallel numerical algorithms, 
optirnisation and c o n ~ p u t a t i o n a l  fluid 
dynamics.  T o  support  the work of the 
Centre, state-of-the-art parallel computing 
systems will be located at Oxford and RAL 
fo r  use on these projects .  Thcsc  will  
include systems based on the recently 
launched T9000 Transputer from lnnlos 
which will become available early in 1992. 

1 
Please contact: David Boyd 

+44235446167 
ernail: drsb@inf.rl.ac.uk 

After the creation of SHMU1,OG in 
81984 and IILOG in 1984, INRHA has 
the ma,jajr share in the capitaii of 
""02 Technologyq9. 

T h ~ s  cornp'my, \ ternmlng f rom the  
"ALTAIR" group, w'ls created to exploit 
its ~esu l t s  AL,TATR, which was tounded 
in 1987, will s c r ~  to exi\t end-September 
199 1 its rndin activ~ty W C ~ S  the design and 
deve lop~nen t  of the O2 p r o g r ~ ~ m m ~ n g  

environment  composed  of  an  Object  
01 lented Data Ba5e Management Syslcin 
and development envlronment 

INRIA will have a 51% sha re  in the 
capital, with industrial partners and BULL 
and IN2-SIEMENS having a 13% share 
each. The chairman of 0 2  Technology is 

Prof.  Alain Bensoussan with Francois 
Bancilhon. forrner director of ALTAIR, 
as vice-chairman. 

I 

Please contact Franco~s Banc~lhon 
+33 1 39 63  53 73 

emall franco~s@bdblues alta~r fr 



ore and ~ O - C  computeTs afe 
now being used in &he work 

place, computers  themselves are 
increa9iwgly being wetworked and 
alstrnbutea campuees appl:carnsn? 
aTe -upp:>-t;ng ~~~rarnu~;l icaeion and 
cooperat ion between people, 
a~rganisatisnal units apd canapanieep. 
In the Bight of current develapweatb; 
in t he  fielid csf infornnation 
technology, r n c h  t r ends  reern 
irreversible. In many cases, the level 
sf csanputerisation in iu:dustry, 
commerce and  administrat ion is 
regarded  a$  a key fac tor  in  t he  
co~ipe t i t ivene5s  of a nat ional  
economy, In  one of its main research 
themes 6 i B n f ~ r ~ ~ a ~ i ~ ~ - T e r R a ~ ~ o g y  
Cooperation Support9', GMD has set 
itself the objective of develdsping 
inskram-aent~ for  t he  technical 
support of cooperative $arks. 

chip.; can he used :is ni;ii?ipulafioil-procif, 
personal terlriinal cyiiipmcni, e.g.  for 
gencratilig autheni ic~i ied "ciectronic 
signatures", eiisurigrg confiiicnii~rii:y by 
c i~c iphcr ing  ii i i- 'osi~;~iion a c c e s s i i r ~  
oixmiing and appiicationh systems ("Open. 
Sesame!" i'uriction), oi- :tiso as carriers For 
cooi?eraiion-rciaied "person;rl files". They 
are t h u s  a central eleiiient i n  system., 
engineer ing [or rciilible cciopei-ation 
support. 

Tiie Gesellschaft Fir i lu ton~a i ion  iind 
Organisation (GAO) and GMD arc  
cooperat i i~g in  a joint research project 
e~~t i t led STAPAC (S~narTcard Application 
PACltape) to develop a basic systerri for 
smartcard applications inicndcd for  
personai computers. Thc sinartcards for 
this h;lsic system will he equipped with tile 
newly developed and extremely high- 
performance sinartcan-d chip opcrating 
sysicm.  STARCOS.  T h e  STAKCOS 
smartcard based on the Hitachi H81130 
chip ir~corporaies file organihation which 
takes account of the iaiest developnicnis in 

Reiiability is one of the esseniial tech~lica! 
standardisation (Working Dmf't 1SO 7816- 

characteristics which a computer systc~n 
4). It includes a powerful set of chipcard 

must offer the user fcx- "tele-cooperation" 
ccn~mainds which also malies ii suitablc h r  

purposes. In the practical itnpiemcntation 
a broad range of applications extending 

of cooperation support  systcms,  this 
bqoilti the i'ielc! of telc-cooperatioil. 

s c q u i ~ e n ~ e n t  iol ieiiabiliiy is prirnariiy 
satisfied through the use of intelligent 

Developmelit work is also being coiiducted 
chipcards. also k n o u n  as "smartcarcls". 

on new card access units. called snlartcard 
rermiiials, which arc cquippcd with 

These smartcards with iiltcgratcd colnputer 

keypads, tiisplays and sccuriiy isnodules 
and call be  coiinected to  personal 
connputers. The smaricard interface ilivdi~le 
STAMBD oi'Cers tile appiicatioins 
;ir?i_r!-.imiqei. :in intei-f;>i:~ whii:jl i~ s ~ l i t ~ b l e  
i'or accessiiig ali slviaricard i'uiictii>ris. R 
i'iiriher cieiiiei~t iii the h;isic systcm is rlie 
siz1i1rlc3rci inanagen?eiil coniirol system, 
STAMAC, which call be useti ro dcfinc ihc 
s e q u e a i c  of coinmarid.; i-elating io  a 
smarlcard application and also io 
pel-sonalise and manage sl~;ii.tcarcls. 

I 
Please contact: Bruno Srui i  

+49 61 51 869 206 
email: struii@darmstadi.grnd.dbp.de 

E U R E K A  
Software Factory 

-- - 

T h e  Eureka  pro jec t ,  ESP, 1 specialised in  the design of 
software factory components, will 
continliie in  1992 with the 
participation of INKIA. 1 his project 
co~ilsists of r ab -p ro~ jec t s  which 
produce components conforming to 
the ESF Standard Architecture and 
which are  able to design SoRware 
Factories ,  adapted  to specific 
environments: Management, Real 
Time systems, Te~esommunicakions, 
etc. 

The main partncis ~ n e  SEMA CROUP, 
CAP GEMINI SOGETI,  MATRA dntl  
IWRlA In F ~ a i l c e ,  AEG NIXDORF, 
SOFTLAB ,lnd the Un1ver5ily o t  
Doitrnund i n  Germany.  ICL In C r e a l  
B r ~ t a ~ n ,  Norjk Data and SI In Norwdy, 
T e i e l o g ~ ~  In Sweden 

The project was launched in 1986 and will 
last 10 years. The r e s ~ ~ l t s  of the research 
and developl~ient teams are integrated inlo 
a coinlnon platforin located in Berlin. The 
first products will appear late 1991. 

I 

Please contact: Bernard Lang 
1-33 1 39 63 56 44 

email: lang@inria.inria.fr 

The STARCOS-Smas-$Card chip operating system - -  - -  I 
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3 ;  E > g h -  f" 1 C 7 P 1 j a G i s  ,i:?.,' ie;~ay.c!n~c !;*,!ss-!il c~nipc)r,simly 
4 i L * u ~ ~  i dbu- re-c;iiibra~irig 'rt~fiw,tiz rciinbiii~y inodeis; I ii~i:i which lu i iy  supnorts ihe notioil of 

by Nick Cook - Admini:;tj-aeiv;:~isti-&vc 

Coordinaioi., PDCS 

" 

prediclahiy dzpcilJilbic design {211-ge . checking and inlcraciivc ~:i?alysis 0fz 1 
.,.. . ;i:-i~e ~auii-ioIci; ini  t i i s t~ib- ted  ?~ysiznis.  911ecllrCa[IOil~;; 

Giveri the emph;:xis on takiiig a "sysrer~:~ 
. . .? ei~gineerlng approach, the p~l:!jeci ainis at 

aciiieving sigiiii'ieanr, wcii-coordinateii . relating iiepenciabiiiiy rccjrrireincnts to 
priig:.ess towards  illc folidwiilg vz iq  
ciia!iengiiig oi?jecti~'cs: 

( 3 )  developing efi'cciivc Iccbiiiijl~es i'or 
cc tahl ishing reai is i ic  ciepenciabiiity 
rcquircments; 
(ii) producing clu~?.ntilaiive rnc:hocis for 
inc;liurirlg and predicting the dcpclldabiiiiy 
of ciimplcx sofrware/hardwarc systcxns: 
(iii) iilcor~orating such nrethods inorc fully 
into the design process, n~nkiilg it much 
morc coi~troiied aiid capable of allowing 
dcsign decisions to be based on meaningful 
3ririlyscs oT risks and quantified liltelq 
benei'its. 

-Bile ESPRIT Basic Reseal-cli kctioil  1 ? D i S  e c  D e y c s d a b i e  
C o i ~ i ~ u t i n g  Sysierns) is irlvcsiigatizig how 
to :na:<i 111~ ~ L - O C C S S  O K  d ~ i i z i ~ i l i g  iii::i 
co i~s~r i ! c t i i i g  adequate ly  dependab le  
computing systems much niorc predictable 
a n d  cost-effective ihan i t  is 31 prescr1.l. 
Pariisular 2aiien~ion is heii?g pr!id to the 
p r o b l e ~ n s  of protiiicirrg depei ldahle  
distributed I-eal-time systems in wbic!i tiic 
dependabi l i ty  is  ach ievcd  by i h c  
incorporaiion of  mechanisms i'or f:rult 
to lerance .  Perhaps  the  s ing lc  inost 
important characteristic o l  the project is the 
::trrc;s bei;:g put a? the nec<s::k;it.y of !.akinr :L 

"systems engineei-ii~g" approach. 'Thus nil 
iinporlai?~ goal of the pro.ject is to kcilitatc 
increased use of quantilalivc ;rr;scssnicnts of 

Each year !he project org:inises an O p e n  
Wo~-l\shop to present its research resirlts, 
which arc  rcviclved annual ly  by 
independen i  rcvic\vcrs.  Th i s  year  the  
workshop w a s  hcld in Newcastle upon 
Tyne  (28-30 May 1991)  and brought  
iogetlies- almost 100 people  fro111 both 
Europear: aiid North American u~riversiries, 
rerearch institutes and industry. 
The worltshop included tcclinical sessions 
oil: Depenctability 1Pcquircmcnts, Methods 
and Paradigms Eor Fault-Tolerant System 
Design, Real-Time Issues, Verification of 
Critical Soft\n,are, Software E ~ ~ g i n e e r i n p  
Environments,  Security,  Dcpc~idabi l i ty  
Eva!uation aiicl Asscssrncnt of Very Higir 
Dependability So!tware. 

organisational structure: 

rile VIARIPS design environment i'or l-eai- 

time sysienrs; 

progmirimii-ig in distributed S~S~CIIIS; 

programs for the rekil-time control of 

trains on 21 !notlei railway, and Tor !he 
automatic diagnosis of hardware faults; 

aild a ' ~ ~ d e o  of the MARS \ysteni, 

describing the system architecture anti fhc 
design pri~iciples of MARS. 

As with the workshop and review hcld at 
LAAS-CNKS (Tsu!ousej in May 1990, the 
res~ilts of the Action were well received. In 
fact, the rcvicwers o l ~ c c  again considered 
that in significant u c a s  of reyearch the 
PDCS projeci detcrrniiles the Ttate of the 
art. 

Tht: PDCS paitners arc: City Vniversity 
(London),  IEI-CNR (Pisa), Universitaet 
Kar lsruhe,  L A A S - C N R S  (Tou louse ) ,  
Univel-sity of Newcastle upon Tyne, LRI- 
Universite Paris-Sud (Orsay), Technical 
University of Vienna anci University of 
York. 

Ttie University a j l  Ncwcast!e upon Tyne is 
PDCS Coordinating Contractor. rn ma 

system dependability as a prerequisite to 
A series or dcmoi~strations were also held turning the construciioi~ ol' Irrrgc cornputer- 
011: based s y s t e ~ ~ i s  into a iruc cngineci ' ing Please contact: Brian Fiandell 

discipline. statistical testing of sofiwarc; +44 91 222 7923 
email: Brian.Randell@newcastle.ac.uk 

SoRcl. ;L tool for softwrire reliability I The uliiniate long tern1 nbjcciivc of the 
w o r ~ ,  i s  t o  p,.oduce a 'leSign support  :in~tlysiis and prediction: 

environment which is well-populated with 

Nick Cook 
+44 91 222 7827 

email: Nick.Cook@newcasile.ac.uk 

ESPRIT BRA PROJECT 3676 

BE Course 

T lie F I D E  Course  on Database  
P rogra rnn~ ing  Languages  and 

Pel-sistcnt Systems was held i n  Tropen. 
Italy, 27 - 31 May 1991. The FiDE Course 
is a first output of an ESPRIT BRA project 

"Formally integrated Data Env i ro~~ment  - 

FIDE". T h e  Course  was  a imed a t  
researchers investigating object-orientcd 
da tabases ,  da t abase  p rogramming  
Languages and persistent ol7ject systems, 
des igners  of  advanced  da tabase  
applications and developers o l  advanced 
databasc toois m d  programming lang~ragcs. 
The  object ive  was to provide  a better 
understanding of database and persistent 
programming ianguagcs ,  and re la ted  
technologies. 

Dui-ing the  C o ~ i r s e ,  !lie fimdarnental  
proper t ies  o f  these  technologies  were  
presented. an analysis wab made of the 

experience gained from the construction 
and use of scueral database prog~.arnming 
languages and future directions in this area 
were discussed. Smaller special interest 
groups were foi-ined to discuss speciric 
reseal-ch issues. 

The  Course  was  a t tended by about  50 
participants and was directed by Professor 
M. Atkinson (University of Glasgow) and 
Dr C. Thanos (IEI-CNK). 

B 

Please contact: Costantino Thanos 
+39 50 5531 59 

email: thanos@vm.iei.pi.cnr.it 



pen distril-ruieci processing wiil lead 
the way fol- data processing systerns 

and telecommiinicaiion technologies in the 
nineties. At an "InternationaE Workshop on 
0p-i Dist?-ibuied Pracessing (QDP)'. lo be 
held in Berlin from 8 to 1 i October, 19") 1, 

6 
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by the  Pirternational Federat ion fo r  
Tnfc~rmaiion Processing (IFIF), tire Geneva- 

. . '. pi?rci;d icchnicni .;olu:icir.s. liistc:\ci, ,( G I ~ ~ ; T ~  

In$ernatjoalal LFIP \AJoykshop a broad, C O I ~ ~ ) T ~ C ! ~ S ~ L ' C  ;ilodei base('! 017, 

Open Distributed Processing [i<:c diltcrc~jt ilbst?;icjo~?,\~ The S I , ~  ;:spects 

of cr~icrprise, ilii'ormatio?? coniputaiion. 
Berlin, October 8 - 1 1, 8 99 1 ci:g~necrlr!g and tec!~i-io!i:gy p r r v i . 3 ~  

answers on how to build an ODP system. 

b~ised urnbrella organisation [or naiional 
federations, various experts will present the 
results of their latest work and discuss the 
possibil i t ies for  transforming research 
results into industrial products. Jan de Meer 
Iroin thc GMD Rcscarch Center for Open 
Coriimunication System\ (FOKUS) is one 
of the chai rpersons  of the  programme 
cornmitree. The Technical University of 
Berlin and the lnstitut fiir iliformatik ui-id 
Rechnertcchnik (IIR) share responsibility 
with FOKUS for the orgallisation of the 
event. 

Ncbv integrative coiicepts are needed to 
rnasler the challenges raised by distributed 
da ta  process ing appl ica t ions .  Sysrc.nl 
openness ?lust extcild lo cornmuilicarioil, 
d is t r ibuted s y s l e ~ i ~ s   nils st reinaiii 
transparerre aiid application portability n~lust 
be maiiitained cveii when coiiipoilcilis are 
betel-ogeireous. Var ious  in ternat ional  
ef for ts  t o  so lve  these  p rob lems  Bavc 
a l ready been in i t ia ted .  e .g .  b y  the  
in ternat ional  Organisa t ion for  
Standardisatiorr IS0  or tlie Intel-national 
Consultative Coinrnittee on Telegraphy and 
'Telephony CCHTT ill Geneva. 

New concepts and standards, based on the 
reference  model  fo r  open  dis t r ibuted 
systerns, wiil define the next gene[-aiion of 
distributed systems. The concept of open 
distributed processing is not restricted to 

;\;it ihc same iirnz, iIie reijuire1:nents arid 
a ims  oi' thc  sy.;icnr! ;:I i i s  working 
c!l~iioi:iTli-il; axe co\'ci.eti, iis is their  
p~.aclical impleincntaiion. 

'The wor-h oil OUI" 1s niso nlincd a! Ihc 
( 3  dt.ii!lirion . p. oC gci;cric s r rac iurcs  ai7.d 

functions cif ODP systems. ii provides basic 
modeElirig coricepis aiid coiiccpts for 
xpecification and ai-chiiec~dri; based oil 
object-oriented paradigms using Tor~nal 
metlioris. 

T h e  Internat ional  Workshop  oil Stpen 
Distributed Processing vdili provide ail 
iiiii.oduction to this specialist field. lt i s  
targeted both at R&D specialists and {lie 
users of open syslen-is. 

I 

Please contact: Jan de Meer 
+493025499239 

email: jdm@fokus.beiiin.gmdddbp.de 

Eurographies 
Workshop on Formal 
Methods in 
Computer Graphics 

F or some time now, the Eurographics 
Association has been playing a key 

role in Eul-ope in the establishment of a 
p rogramme of technical  ac t iv i t ies  o n  
g raph ics  by sponsor ing  in ternat ional  
workshops on different aspects of computer 
g raph ics .  Formal  t echn iques  for  tlie 
specification, refinement and verification or  
systems are being developed in a number of 
research laboratories around the world and 
applications of those techniques are being 
rrlade in  cumpule r  g raph ics .  T h e  
importance of the formal specification of 
computer graphics systerns has become 
obvious  as it provides clarification of 
concepts, discovers errors and omissions in 
informal specifications. 

A workshop on Formal Specifications in 
Computer Graphics was held under the 
sponsor sh ip  of  t he  Eurographics  

Committee The alnl oi !he \vorkshop was 
lo review the stdtc ot  the a ~ t  In ti113 area, to 1 Computer Graphics 

Association In Marina dl Carrara, Italy, 17- 
$ 9  June 199 1 David Duce and G i o ~ g ~ o  
Faconti weie CO-chairmen of the P I O ~ I , ~  

identify existing consensus amongst the Amsterdam, October 1991 
gnnvqsrhe~ ?.>ken by different ~ 7 ~ n 1 1 n i :  : ~ r i r l  
.>.,.,A\ .%-A. 

1 
',~ -...- 

Workshop : 
New Standards for 

to identify the strengths and weaknesses of / 
speci f ic  icchniqucs  and ~ n e t h o d s ,  and / by Ivan Ilerrnan - CWI 

requirements for \ p c c ~ f ~ c a t ~ o n  techniques / -- 

for computer graphics. he  computer  graphics  market will 
probably exceed $50 billion before the 

The foliowing major topics were discussetl end of 1993, showing a growth of nearly 
during the workshop: roo1 requirements for 1 70% in four years, the Evlirpean share then 
speci f ica t io l i  on  g raph ics  systerns;  I cxcccding one  qua r t e r .  However ,  this 
comparison between mcthods/description market is currently strongly dominated by 
t ech~~iqucs ;  specification of the TSO/IEC USA-based compa~~ies  with Japanese oncs 
reference model for computer graphics / coming up strongly in the inore media- 
systems; analytical. descriptive, predictive, oriented parts of graphics. Europe cannot 
prescriptive use o l  Cormal methods: what is af ford  io  loose  or  igilore such a huge 
eluding fosmalisation?; the role of lime in market 
fonnul metlrods; the role or approximation, 
probability, ... / For the emerging new technologies arid 

appl ica t ion areas ,  wh ich  cause  th is  
It is  hoped that the proceedings will be  tremendous growth, a new software base is 
published in the Eurogi-aphics Seminars / necessary which accimmodaies deinailtls 
book series (Springer-Verlag). I f~-om special high pe~.f'ormance hardware, 

dedicated application systems, distribute(! 

Please contact: Giorgio Faconti 
+3950593241 

email: faconti@icn~~cevx.cnuce.cnr.it 

and para l le l  compi i t ing,  sc ient i f ic  
visualisation, object-oriented methods and 
multimedia, to naliie just a few. Moreover, 
this must be a standardised, well equipped 
sof iware  base .  111 tu rn ,  a successful ly  
desig~ied software base will influence the 
structure of future generation systems. 
including their hardware components. This 





GMD -- Prof,  Dr s  Adaim 
Petri, Head of GMD9s Institute for 
the Fou:-adations of Information 
Techimology, cvill retire horn GMD 031 

3 1 July, ? 991. After completing his 
studies cf mathematics, he became 
depar tmenta l  ass is tant  at  tile 
Technical University of Halzsver and 
the11 srrciiive L L I ~ ~ L U I  ii1.1i i . c ~ e d l ~ ; i  

g roup  leader  at t he  "Ir;siitute of 
Appl ied  Mathemat ics  of the 
Universi ty of Bonn .  Dui-ing ihat 
period, ha: established the largest 
university computer cc8:tre of the era. 
ProC. Pet r i  has been a Head of 
Fnstitutc at GMD since its fc~~iildatiori 
in 1968 and has played a major role 
in the development of bhe agency. 
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Prof, Tlr, Car? Consfgli~ NaaionszBe 
Adam Petri deila Ricekche 

Tel: +3WO 5.53 159 

CWI --- D r . i ~ .  Gerard  van 
Oortmerssea (46) has been 
appointed rnanaglng director of CWI. 
He succeeded Jan Nuis, who will 
retire at 6hc end of thc year, froan the 
1st of September. Van Oortrnerssen 
received a Ph.D. from the Tcchnicai 
University of Delft in the field of 
naval architecture in 29'76. He has 
worked for over twenty years ar the 
National Maritirnc Research Institute 
(MARbN) in Wageningen, first as a 
researcher, and later as head of the 
Research R Deveioprnent 
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