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S;fid!-G?XD-iNRIFt Naiie~ibdsletter. l i  is %he ebidence ti-~at our cor11- and Beyond 
mor~ bvile to str owgiy rnreaaci and coordinate our ac"rons has led 
ts a process which* 1s entering into a mature phase. Computer scientists from The 

r.$jeedress to sxr'ess the irripo13ance sbommon researcfl Nerhcfimds, Federd R ~ ~ ~ M ~ ~  

actions an the building of this cooperation.. The ESPRIT pro- of Gemany a ~ d  from France haw 

gramme, by nature, es av excellent vehicle t s  carry such ac- decided to increase their rcscar~h 
impact by setting up a long-term 

"sons. Both 1l-r ESPRIT 2 and BRA, the three institutes are par- European cOoperalioPI. Three 
ticipating in common prcjacts. A represectative selection of national icsearch institiltes, the 

them is brief8y described In th i s  issue. Many of them were Centrum v s s r  Wiskunde cn 
Infomarica (CWI), Am seerdarn, 

already under way even before the decision of the three P;ictherlands, the Gese]jschaft jgr 
organiza"e0ns Is coordinate their scientific policy. Mathematila und Ildabenvcr- 

arbeitung mbH (GMD), Sankb This shows that there vuas a deep and natural motivation Aulilrrrin,  FPdPirll P P r l l h l j C  
0 -  - - - - -  --..I-_ 

among the research teams to cooperate. Thus, the desire of ~e~~~~~~ and ~l~ ~ [ ~ ~ ~ i ~ ~ ~  National 
the institutes to srrengthen their links is by no means aidificial de ~ e c h e r c h e  cn dnformatiyue ee 

- 

nor opportunistic. But the European Single Market brings a A u f ~ m a t i q u c  (IWWIA), 
Rocquencourt, France, formal1 y 

new chaiienge, aamiy that scientists of Europe consider on a long-berm rcscarch 
themselves as members sf the same scientific community. cooperation on ~ i r i l  13, 1989 in 

When this goal will be achieved, t h e  European industry will Sankr Augustin* Schloss 
Birlinghoven. 

have access to a major source of innovation as well as to a de- The agreement outlines a joint 
manding market, exactly as the American industry in regard understmding of CWI, GMD and 

with the American scientific community, 
We should go as fast as possible in this direction. The 

activities described in this issue are an impobant step to fulfill 
this obiective, but a lot remains to be done. We are aware of I 1 
this and we shall take new ini"6iatives in "re future. Issues to Editoed 

Cooperation 
come will present them among other things. E S ~ H T  Froiec~s 
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even lncre ~ea]ii;y as a pol.bticai 
and ecor~srnic cnbibgr. ?'his dewclop- 
merit at me go-~emment levci wail 
have a major impact on rcsearch 
.-.. ,~~a,,,g,~,n@nt, m2 3w strategies and s l ~ ~ c -  
lures in many fields of science, 

The three orgav.izati,ions want to 
activciy participate in this process. 
rm, ahey arc c.u.;nvinced ehag Gtey will 
improve tl~cir ability to better cope 
with tbbe changing cr~irorment  by 
combining their effofls and csm- 
plemenaing their tields sf rescarch. 
Et will, at the s m e  time, enhance 
thei: contribution to @he research 
community and to the European 
n;tliogs En general. 

On fhc sc6:asion of the second 
ser'.es s f  joint w~rkshops held on 
April 13/44, 1989 (Programming, 
Graphic Interfaces, Concumenc y ) 
GWI, GMD and INRIA agreed to 
put inrs practice essential pal: of 

::-ir.* -,,-.j.-x2 pP"F.?" '~  
L;.C i~ J C ~ J C ~  *aii 1,, i~ dD-ai-8P.& bj' 
the of eh%s :y;ar: 

- .is: of{er 2 Ii-,li~ws]s,ip pro- 
. . - - 

j - ~ ' ~ m - ~ ~ - e  s~:esiai.lolng ociepi~sts 
Cram EE;,i~3pcan coun;~-ics; 

.. $ P .pp- .-pagab #, --n .r,i -3 P ,&~iaIl:Cc3: I:%21n- 

\p n 
~ ~ 

1-6E3 prograin.ri~e lor speaal ~ndus- 
[fia; acaaeKisc ~arget groups as- a 
". '"';:~"O:3rS io ;hci. ? m 3 g j  *s*.c-c' *,O!~L a'.eb :::\., - "k.,il2!t.lCL~%, L L & ~ A ~ ? V L L , ~  

6- L I d Y ~ I  .- ee ?~c~ca$ck!. 10 indt~s&j.l;al 

en yironrf l~i~l; 
.- :@ c:::i~!.%sk 3 jcizr icju:Iricriy 

~ ~ C W S ~ C : ~ ) ; @ T ,  .ZS~~~r i l> ing  ongoing 
ioint p;.ojecss and other acrlgriries 
sf the &trec pafincrs. 

The three paflners also agreed 
on a new workshop series in 
December 7 / 8 ,  1989 a i  INRIA in 
Paris, focaissing on secnriiy/cryp- 
tography, VkSH design and soft- 
ware for parallel compters. 

A Standing Commirtec and 
several task forces sf $he three 
partners were established to pre- 
pare and coordinakc the various 
joint actions on iur ongoing basis. 

CWI, GMD and INRIA have 
* romotc pooicd their resources to 9 

R & D in cornputcr science, infer- 
mation t echnobog  an3  relatcd 
mankmaeics to make a s~ibskz;g~tiaI 
cont8-ibution for shaping the future 
European research a d  bechws%sgy 
market. Thcy are opes: to similar 
research centres in ohier EC coun- 
tries to join in and supgsori their 
effoll 

Signing the ""Agreement on 
%l@ntl%ac emperation": (from left) 
Prof. Alein Bensoussan (INRIA), 
Friedrich WinkelRage (GMD), 
Prof. Cor Beayen $6W8) 



ATMOSPHERE - Irnpreving 
Sotware Toal Production 

9 2% ESPRBgIT I1 ASEE 
project ATMBSPHEE was offi- 
cially started on March 1, 1989. 
ATMOSPHERE (Advanced 
Tech~iques and Models of System 
Production in a Heterogeneous, 
Extensible, and Rigorous 
E ~ v i r s m e n t )  was approved by the 
EG for a one year d e f i ~ t i o n  phase. 
Total budget for A T M O S P E E ' s  
first year i s  approximately 6 
MECU: hdf  of which is hnded by 
thc EEC. 

From April 117 to 21, 1989 rep- 
resentatives of the participating 
companies and instituiions fiom 13 
a-aations (among them two EFTA 
countries) met in Garmiisch- 
Paflenkixchen for a staflup work- 
shop It was intended for the coor- 
dination of the project work and 
for g e ~ i n g  to h o w  the pamers. 

The project goal is to support 
system engiaaee~ng by the devel- 
opment of appropriate, standard- 
ized methods and tools. System 
engince~ng coveB all tasks neces- 
sary for the design of a complete 
computer system including hard- 
and software. S y stem engineering 
is kkh: generic term for require- 
rncnks enginee~ng (ERAE, FOR- 
EST), design engineering (SDL, 
COLD, HOOD), software engi- 
glcering (VDM), hardware en$- 
neering (DACAPO), system allo- 
cation and system integration. 
System Engineering is viewed as 
compfising three stages: system 
xcquirements analysis; high level 
functionality (b& tccho8ogically 
independent) and transfornation 
into implementable designs. The 
existing methods, given in paren- 
theses above, are considered and 
advanced by the partners of the 
ATMOSPHERE cornsoflium, con- 
sisting of seven main partners: 
Siemens, Bull, SFGL, ESF, GEC- 
Marconmi, Nixdorf and Philips. 
System allocation focusses on the 
question whether to implement a 
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Program S~:~J~$J.FES 52 Kabspdhe is 
in AThdioSIB&ZSRB s-&coa[recro~ 

c. ~ 01 al:d PE~iips,  GM-R t.03- 

tributes progranr generaeors f ~ r  the 
construction sf sysrer31 efigi~leek~g 

. C l l . l S  pools. H:s& ,k;Qs 1s b,.ra 3x1 c d , i t ~ ~  
generati37 lor ~ ~ ~ b 7 3 _ C : 3 r i _ p ~ 7 1 c b  ~ I ~ I ~ c I ~ ~ H I ~ W ~ ; ~  - 
graphical fo*~fi;~;a~. '52F s-2 : .eb&ui~ itzi*G c 

~ ". for tgg:e c c ~ ; ' ; s ; f ; a c ~ ~ ~ ~  sf 
* *  graphical user iwte~fzces, Seconaly, 

these are the f ~ ~ ; ~ : ~ i ~ ; g  n e ~ l y  
developed compiler c o n s t ~ ~ c t i s n  
tools: Lhe scanner generator R%w, 
the pancr generators Lalr and Ell, 
khc generator $or abserach syntax 
trees Ash, md for seaantic analysis 
the attribute grammar tool Ag. 
Wi&in the project here wiil be a 
- yvr"ia"bion - of *"- -----.---- ---- --- 

LhlG pi .big j;i dlil gCl IGi  Q- 

tors to the PCTE operating system 
They will be improved validat- 
ed by using abcm in several appI3- 
cations, 

CWI - Starckg March 1990, 
CWI will participate in ATMO- 
SPHERE as a snScontractor of 
Philips wiih the following acaivi- 
ties: 

- Ve~ficafion sf SDL progrimas. 
We will use the algebraic frame- 
work ACP (Bergstra & KR'aop) in 
the vefificat~oa of SDL progrw~~s; 
in panicanlar a number sf case stua- 
ies will 'be pxfomed on the basis 
of SDL progral-?~ supplied by 
induswj. 

- The study sf moduladaation 
issues. Module Algebra (Bergstra, 
Hecring & Klint) gives an 
axiomatic, algebraic ca%culus s f  
modules which is based on the 
operators combination/union, 

,. .,iLc3k, .- ,- ~ i ~ ~ ; i ~ ~ i ~ g  and taking the 
:)i$.ivic ~ ~ g j - t ~ b ~ s ] ~ ~ ~  MiGI ip$]cg&- 

< - ga:: ':-i;sci f l ~ ~ j ~ ~ ~ j a f j ~ a ~ ~ o n  con- 
& 

sY;:.l~;;s can ?JC added to or 
i w p r ~ y e d  .!.E "sJDM SD3;!E arid 
CQLD, !!slag and extending 
&!o&le Algebra. 

!NRIA pa;ii%cipates in the 
design and development of User 
$nrerface toois (UIMS, interface 
edi~or) and is responsible for the 
design sf  the help and advice-giv- 
ing systems for end-users. 

Please contact: ~ i a r a  iviiclam, 
+33 936657 810, 
email: ~c'uiiarci@capa~.la!da.F~ 

PHOENIX - %ogle and 
Functisnagl Programming 
Paradigms 

if 7 ji " 
1 iM g g h : A b ~  - !~iegrafed Toolkit 
for Highly Advanced 
Coimpute! Application 

IDRIA - 'Khc ITHACA project 
dims to develop an integrated 
application suppoa system, based 
on sbjcce-oeenled techiques. The 
sjsier;;, -&ill sf tkle foll,aW. 
ing components: 

- a strictly typed object-o~ented 
language, with its compiler and an 
interhce with a database system 
allowing obj eca persistency; 

- a sct of predefined classes 
allowing rapid dcwelopment of 
office or CAD applications. It con- 
tains. among others, a generic 
office rmdci. 

- CASE tools, such as browsers, 
editors, and a User I[nterface 
Management S y stern; 

- an application suppofi envi- 
roment: task mmager, s u p p o ~  for 
collaborative work, suppon for 
mulei-media communications, and 
a help md infomation system. 

To demonstrak the usefulness 
of this environment for rapid 
development s f  applications, three 
different "demonstrators" wiU be 
developed in thee  different areas: 
CAD in chemical industry, finan- 
cial mmaging and public a h i n i s -  
Eation. 

cF4D The ESPRIT Basic; 
Wa:scarcla Action PPlBENIX was 
seafled in April 6989 at the CMB 
Research Group in Karlsmhe. It 
will carry out a coordinated 
research programme into the tech- 
nologies involved in integrating 
md extending the logic and knc-  
tiol-nal progrmming paradigms. In 
this project, GMD cwperatcs with 
the Hmpe~zl Collcgc of Science 
and Technology (ProE. John 
Darlington), London, and the 
University of Nijmegen (Prof. 
Cees Koster). 

Functional and logic progrm- 
ming Banpages are typical expo- 
nents of so-called declarative lan- 
guages. In contrast to imperative 
progrmming Imguages, they have 
mmy advantages: they are m a ~ e -  
matically founded, show a great 
descriptive power and are very 
close to specification languages, 
programs are easy to malyze and 
eo manipulate, and &ey are well 
suited for execution on parallel 
architectures. But software tech- 
nology did not yet arrive at a full 
exploitation of these advmtages. 

The PHOENIX project aims at 
e h m c i n g  and integrating existing 
technologies towards a more effec- 
tive and more efficient availability 
of b l l n  progrmming paradims to 
software development. The 
approach is  a hierarchical one 
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parallel: 
- At chc ;ajTguag* !ea.er, Inke- 

grated lawpdge coccepts ancludsng 
their formal descrlpt183~ ‘will be 
developed. They will umfy d~ffer- 
a$. C B D C C ~ ~ S  0% bath parad1gm5 
anho o l i ~  Bmguagc fr&mework. 

- A i  m e  cransforc~ation sna 
refinement level, lechaiqaes for 
program anaysiis and tra:zsfomla- 
trsn w1P1 be developed 
Invest~gat~sns w ~ l l  addr- bss rrans- 
fomasions of  p%ogrms into more 
eficsent prograas of  GIG same 1 dn- 

guage and anto programs of a s m -  
pler subseii of me language dPsw- 
Ing a more e85clent imphemenia- 
hion. 

- At the ;mplcmentalioan Teve?, 
Bmplcmennation ~3ogtc~p:s fa- :%e- 
grated functiona7b1ogie languages 
wlP;B be developed based on 
abstract machines. At all levels, 
aspects s f  par&elasm wl l  be con- 
sidered The hierarchical 
approach allows an opt~mal con- 
sideration of ~ncerdependencies 
dind influences between the differ- 
enr levels 

Please coniace: Rolmd Dietrich, 
i-49 721 66 220, 
email: dietiich@lrar~smhe.gmd.dbp.de, 
dietrich@gmdca.~ocp 

IGARUS - lacremenla8 
Construction and Analysis 
sf Requirements 
Specifications 

INRIA - The ESPRIT Zli project 
ICARUS is a project with a mm- 
power of 120 m/y and is intented 
to last for 5 years. Four coun t~cs  
arc involved, with 5 industaLla1 m d  
3 academic parnee:  

- Philips Research Laboratory 
Bmssels (PRLB), main contractor 
(project leader R e n e  Wodon); 

- Alcatel Standard Electrica 
(SESA), Madfid (with subcontrac- 
tor TEICE, M a d ~ d ) ;  

- Universidad Politecnica de 
Catdunya, Barcelona; 

115 ilqi; ;jrgjezL 

kjhe sm&i sf zormA$ 'Tleikcds a2d 
=7. . &e defikqlfi?,on af s&pjxc for 

building and reusing reqdir-emmt 
 specification^. 

In bfieL reqaisernen"scngkeeir.- 
ing (WE) is the activirgr of investi- 
gating the cnstoner's needs in h e  
context of a softv~arc devclgrpn~ent 
project. Zn ardcr to 5e msrc pre- 

* "  , ~ 

clse, a Gistlncblon must be made 
beiwecn specification of the -- ivqnirh::mcnk, which dt.,scfibes 3~:31;-. 
sional and non-functional proper- 
ties s f  the system and of its envi- 
ronrnenl, and specification of ",c 
design, \~~x/hich descriks hhe SYStCm 

for Lhe benefit of the soft- 
ware engineers. Tnere is no doubt 
that requirement engineeaCdng i s  a 
very sensitive area sf software 
development, because ir Lakcs 

in tlTe PrajGCtiS histCary 

and its e m r s  arc often discovered 
too late. 

The study of fonna% methods 
for requirement specification &%is- 
tinguishcs three IcveSs of concerns: 

- the specification product 
which is $he description sf the 
desired sysecm in its enviroment 
("what"); 

- the specification process 
which is the organized set of activ- 
ities (choices, decisions, tipansfor- 
rnakions, . . .) by which the specifi- 
cation is produced ("how"); 

.- ",he specification rationale 
which is the set of reasons that 
have led to the choice of a paa-kissu- 
lar process ("why "1. 

The aim of ICARUS is to pro- 
pose an original approach to 
requirement specification, close to 
several projects, in paflicuiar thc 
ESPRIT1 projects TOOLUSE and 
REPLAY intended to study the 
de~vation sf  producbs at the design 
and code lcvcl. 

- S,t~~]gr of  11: \ u c ~ i ~ _  3 s - 2 ~ -  

*=ce so get decp ~nq-ghls i r ~  ac 
~ - O C C S S  and race >ales The exp% 
pnce of rhc Bndus:Sa piqr)er 9i4;li 

5e be-6 ten- s r n r y - ~ f i ~ ~ ~ ~  
2 

- Fssanal C O P P ~ ~ ~ L S ,  Forn36 !9~- 
gbages md a Lheoq ier modelling 
spec~ficalisn $rse.,a~ts, ~L 'oG~ss; : ;  
ana rzuone'?ca ;~."akse b*rrce ~c;dels 

mnsr be defined. %e s h o u i ~  be po,e,c, 
2 2 :  fclnhaT a:eG~o~ .s 23, 2 ~ i ~ y  
jf rcslricting the creatit t g r  of enga 
r-eers. It alms a tgg iv s~g  them 
means for reasoning ari their w c r ~  

- Pxting 133 methods into pphac 
Lice wiil be ensured by the devep 
aprnent oa' a prototy~e ol 1n1c- 
grated 1XE environment supporting 
such rne~mads actlvciy and by ilk:: 
pcrfomaskce s f  rcalist~c case kt&-  - 1 ids. I ire cnv1;oKmeri~ $C 

based 03 a process-dr~ven RE 
zssistane mtegrating active analyst 
guidance, consisrency J complete- 
ness checking, spcificatisn vnsual- 
lcatioal and prototype generalion 
The development of sofiwarc tools 
will try to reuse versions of e x i t -  
ing tools like PCTE, PACT, GIPE 
or GWASPHN, Indnstnaliaation 
will proceed incrementally, using 
the particular procedures of each 
paflicipmt. 

Participation of 1N3IA in 
-CARUS is estimated as 17 
meniyear* It concerns the central 
task s f  defining a formal and l ~ n -  
guistic framework allowrcg to 
etcpress b e  hrce levels, including 
real-time constraints. ENRIA is 
also involved in the conceptaow 
and design ot the envirorlm-senk, in 
Bhe development of some specid- 
Szed tools and for a lessir pll" L. L ' ln 
case-studies. 

Please contact: Jean W e m  Finance, 
c33 83 912 112, 
ernail: finrnce@ioria.&.fi 
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si j  r4*-piS3tp -7aJrf55, 
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Lc*;ajj~sfs 2nd ?ajuakj0w 
---< " 
i'il?if: p-cjliion sf reciwiq~es and 

i ~ O : S  - for :&e analysfs and valida- 
t3n,,p ,of system behaviour and per- 
flixi~ance 

7-2 ezi:r - <-.- -,%.>,:,.*8.2 a - , ~ p . $ ~ ; c 3 ~ ; - ~ ~ m -  , *~,.,,.rl:! Gz*.~jrn aplid~I-u&G~IB~ 
T-:"-?:-,-" s<;;al;s~tC s:xam.gIes 5onn 6be 

, .- .*..- .-e ,-* Ld:.GU5Cl I 2.1nd rle";om- 
municrlisns arcas are infcgrated, 

s ~ *-.-- -->-  - , - -~ 
&US a:laiwlng h e  feasibility s f  ",'Re 
;?EX a.pproach and the pracf%cabikH- 
ly  sf ihe d.=t~eiope$ tools. They 

.-- ->,:I: .., .,_ also serve as a basis for the 
I . ~ ~ - V P *  . , I , , ~  ,flange ,of eechnnlogy and 
industrial requiremcraks arnojilg 
m-escarch xid industrial pamers. 

'Fke GMD Kescarch Group in 
E<-ai-lsrdtLe El$r(jY will be involved 
in the acsearek for specification 

. " 

~pi3~p;nlr,-E: ,,, ,,, &srO ?.-- lbangfiage conccpts 
* .. .- W ~ L ~ I  . +.- spccial emphasis on paral- 

lelism and on c~mmunicalion in 
cooperation with partners from 
ioidUs'bry and rcscarch institutes. 

DEMON - Basic Research 
fcr the Design of 
Concurrent Systems 

dAMD - The ESPRIT basic 
xscarch project DEMON started 
in April "8989 and planned to end 
in Scptcwber 1991 is parl of ehc 
new EE programme for basic 
research in infomation  echol lo- 
gy. The objective sf the project is 
$0 explore impostant theoretical 
issues in\/olvcd in thc f o m d  rea- 
so;d;ding about concunent systems 

xiu S? ,LL 2 - 2 ~  ~onna8 f r~r~ewo1k  
suppsriir~g ~ n r  dt6; ig~~ Xoi -~eAfica- 
in ?r%. :_sf Idrge concurrenmd aecen- 

* * ~ w - e d  SYS:~ITIS C~rnpuber scien- 
babls from "ale G34D institute 
Fs;uwdaT#ons o i  Irsformatnon 
'T''cAh~olcgg/ partkipats. in ~hss oro- 
:esl, The basls for shls work is ise 
Petri net mo11;e: whacn nas the $en- 
eii'.j.,s sf r! ghaphlcaii system repre- 
scnbasior, and a sdppoiaing ~ o m a l  
kcory wl-xn chprurcs the essenssal 
charactchstics of concurrency and 
%ocali:y of stare md action and is 
very general 11 that 38 suhslimek 
v imal lp  X I  oher formal models of 
Concurrent SySi@mSS 

The focus of the project is to 
c"rXia~ncc Fee", ie; Lbeory b j  2 ma- 
;mum af C O R C C ~ ~ S  of modularity 
a ~ d  csmpssirion -acquired as aids 
for designing concurrent systems: 
refinement and abstraction tech- 
nques, algebras and proef rules, 
appropasare motions of equ~valence, 
congmence m d  simulation, associ- 
dted formal proving methods. 

The w o k  is orgmized into two 
strongly interrelated parts. The 
central part is concerned w ~ t h  the 
dcvclopr;,enx ~f net classes show- 
lng the above characteristics of 
modularity. The second part 
involves case studies, language 
studies and other activities sup- 
yoning the development of suit- 
able net classes. It is the interface 
to the related approaches and prs- 
jests. 

Please contact: Eike Best, 
+49 2241 14 2786, 
cmail: cike@grndzi.uucp 

Type A - Machine 
Learning TOOI~OX 

GMD - The ESPRIT-Project 
"Machine Eeaming Toolbox" aims 
at m&ing machine learning avail- 
able to a wide range of applica- 
tions. merefore, a system is devel- 
oped that provides the users with 
several learning procedures. 
Moreover, the system helps the 
user to select and use the approp~-  
ate procedure, 



J;;2Gi"ii7c 1 e3z.il jrig +* . . .L - : - - "m-  ~ % t ~ i : ? l i ' q & & , >  

"?aye been s~cj3essfjj;e4lly appjaed a .- 

-,.iF al iety of prt~bierrls. requi rzs, 
ii\°. 

~ ~ ;.,vge~jerB., 23baate  owledg edge of -- 
!he field an$ a csj-isiderablc &on 
>a adapt s&cn"iiis r~ereG$s to indus- 
A r,ldl. .- .* en.vir~nmen8s. In ggenesal, i t  i s  
we: wefl ,blown 1s fea- 
ii8'."" 

. , 
,,as;s ~ ~ ~ > j ~ ~ ~ ~  C ~ ~ S S ~ S  10 Ghc~e 0; 
iearwkng procedures. Therefore: 

. ~ " .  zvalualrwg &:n_a cnaracfieri_7.ing :he 
ilRr-;-VIX iGiL,.:l;elg . ~ a g u - s * i ~ R l ~  ""77 be 

important task of the Machine - 1,earnEng \Tso!b,~x pfojecl. hc 
~ ~ ." 16~!ac;llne ecarxifig Toolbox wli:l 

create a wide rangc s f  Learning 
p~ocedures, Each of them wil l  be 
evainared rrsEng prac6ca.l problems. 
sIor$a~~:r~ fjje pg~s_&u,re~ v$j. be 
transferred to a common UNIX 
- ~ \ i ~ ~ , t a ~ ~ ~ e ~ o , ,  >%~s e~bwcing zx;$l- 
abili t j - ~  

-il, d ~ h ; ; ~  of .LQe G1-Xj-J @lo pro- 
Vd ;u& "; a rfiossdel-based ;earning proec- 
&re, rs eeakna:;e 2nd characterize 
it and to enhance ie where it is nec- 
essary Moreover, %he GMD project 
group will take part in the dcvclop- 
mene of a common knowledge rep- 
rcsentatiion for thc  Machine 
Lez:~iz.,g T~olbsw. Proicst & j r ~ t i ~ n  

ba , c 1989 to $993. 

.!'lca.;e contact: Kathaaina Moo&, 
+49 2242 14 2670, 
e r n a a : m o ~ k @ p d d . u q  

GblGS -- orleal Logic 
in Camp ciew ce 

GMQ - The ESPRIT Basic 
Research Action "Categorical 
Logic in Computer Scicnce" aims 
at a unified theory oh programming 
and specification based on meth- 
ods of eateeegoficd logic. The pro- 
ject is motivated by the belief that 
category theory and the categoficd 
approach to logic are extremely 
suitable for constructing mathe- 
matical cixpBmations of the mean- 
ing 01 ve ry  many formal systems 
which are used in c@mpUkeh sci- 
ence. The strong unity of the con- 
cepts of category theory coupled 
with their wide applicability make 
the subject an invaluable took foe 

.A ia~r,BlcasIun 5 . q . - : s ~ ~ A . ~ c , ~ : a a  
teciviqu~s in cornp~tc: science. 

~n"a1egoricd logic trmdates pos- 
s~&By c~mplieaeed 'Sog;@a% s:i-t~c- 
mres i ~ t 3  formallj simgle:; _ate- 
gohcali ones. This has proved fez.- 
siblc $or a remarkably la~ge num 
Dr r  of the zasae concepts undefiy- 
lng lrad.,caa~a8 l ~ g ~ c  (subs.,ihdat:an, 
q&ailI,Bfi~%'ii~rl, ~ ~ $ ~ C F - O P ~ V  ~ u W -  
~i GP, p0wer sex operation\. 
T -  T" ,  r p  n e  .la G i -1, n m  $3: We m8Lhcrrl ail- 
cal concepts w 5 c k  arc o i  h n d a -  
men,ai ccrmcern iin csmpu,er sci- 
t ~ c e  3;e no1 SO we3 ~:nderstood. 

Trans%at~on 19ts the categorical 
language shoulj play a dynahnic 
.ole suggesting nzw forrnahys- 
.ems and sharpening our crder-  
standing ~i [he original coacept. 
Caeegesnca,? ic-sglc hss kaIreaCy g ~ v e ~  
some deep i n s i g h  into the matbe- 
~ a t i c a l  nature ol  some ~ C W  

paradigms of progr~nmiwg such as 
eype structures (polymorphism, 
dependent types and i&edtmce), 
concumency and logic sf program- 
ming. This work will be continued 
md broadcncd to paovnde a unified 
madhemaaical and Icgical basrs of 
p;og:azming sgeciEc.caGor,. 

All pafiners will be involved in 
the development of a rneta-Ian- 
guage for dcnooat~onal semantics. 
GMD will. moY-eover focus on hrgh 
level specii~catiion language and on 
lnngaaages and proof systems for 
parallel processes, while INRIA 
will pafincarlarly work on episremic 
type theory and on implements- 
Dons of f o m d  systems. 

Please contact: Axel PoignC, 
+49 2241 14 2447, 
mail :  a@gmclzi.oucp 

STRETCH 

ENRIA - This ESPRIT II pro- 
jcct aims at integrating database 
and knowledge-base techno8ogy. 
The god  of the project is so devcl- 
op a system that can hmdle large 
mounts of data, make inferences 
about stored data through logic 
programs and express the 
stmcbural semantics of data in an 
object-o~ented fashion. The envi- 

., " sjanac. approaah r$;;$s ,gl;- 

main d'ereclios-ns: 
-- Devcbpment ~f .s~fi exrens?:b':e 

a3jeci server, sgnte$ will SSP- 

gofl nnu%ei-usep access 8~7~6 
to large bases of ~am.pIh:x objects 
(i: j t i ~ ~ 9  I~CCS, graphs,.: > 2 ~ 1 d  cx&;~-i- 

lion of opcrations specific to lhcsc 
* .~ objecrrs, These mnesonainG@s (Cj~p.. 

iwg system, access rnehods, opers- 
vprl kkjaQ. -67. lib, ~ 1 1  7 avaihbl~e j.;~ a ppd;:s?itiv -; 
camp, sewing as i>asis for cx;en",Sa- 
bility. 

- Development of two  1 2 3 -  

guagcs for application a D ~ ~ s ~ ~ i ' a r r i : -  J-. 

ming: a rde  based Iaqy~~age and z 
persistent object skxted laxbginag~. 
F-nk ,aL n . dage will have an opli- 
mizerieampiler in.kcnC:tce& .ii/i~i. ik;c 
object sewer, The wofk pgerfor~ued 
"3.1 IMRlA ~ ~ ~ l s i s ~  ~f :.";: 
L j. 

design and development o f  maB.:s 
parts sf the o-bjecl sewer and dne 
mie based language with its spti- 
mized compiler, It wiPi be a 101- 
kow-up of the w o k  already per- 
fornrcd in the ESPRIT B project 
ISPDE. 

GRASPIN - Personal 
Environment far 
%nersmental Graphical 
Specification and Formal 
implementation of Nsn- 
Sequential Systems 

GMD - As one of the first 
ESPRIT projects in the area ob 
software technology, the 
GRASPIN projeer is concerned 
with improving current software 
development approaches to 
encourage their use on a wider 

9s car- i n d u s t ~ d  scale. The project " 

ried out by a number of industlid 
and research companies from 
Gelmany, Greece md Btaiy, GPPipHD 
as the prime contractor, 

The GRASPIN project. which 
started in Septemkr 1983 and will 
end in Sepemkr  1989, dms at b ~ h ,  
~ s e x c h  and development goals. 

Research activities are directed 
to improve cumnt so fdwa~ devcl- 
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s-%,,Tp, 4 ". ,.. 11 A1 . ,h, G L . , ~ _ _ ~  . i _ - t ~ r ~  :w &KAS?IN is 
~. yarfic~-a-d.]\ 'ny apJi2d :ui:% spe@ fi- 

cztiai;: support ~3 r i .  gcn.ega;~:, 
2s ts cAF :d2c e-:tx7 ;*""n>-ysm m a $  t -  CAT.(>: 

I a s  n a u l ~ i n u t n r  h a , P a a + i ,  

Mc"~,hodoloirzit - & ~ p r ~ ~ v e ~ ~ ~ 1 a ~ , ~  are 
expe.;eed, e.g.. f r s a  ccsribi~~ing 
PetrS nei theory with algebraic 
~3eclificaiim an5 from ssuppofl:ing 
~ , ~ ~ ~ C F C F I  a5iqgpjag&s i,?rr $;fic~~:~~: 
"phases" of q-&-7 , h d i ~ z r d ~ ~ ~  --- 3 ' 6  z l a ~  P ,y. t-, k. 
-4 r echr ical  improvements are 
expected, e.g. from syntax directed 
cdi:i:~g t ech~ iq~es  and from object 
orimied program,miag ,techni~nes. 

Tq-pb 1 :I, project has developed pro.- 
t@yFes of a personal so2wzre 
cnginee6ng environment to sup- 
pofl i&e ccnsm~eisn veifica- 
tion of &stfi;aSnptd md non-sequen- 

eqfi.PJ2-9 ,,l,;. .&, systems. Each of the- 
ses protssyps;~ provides a flexible 
fr:unews& .;$;wiQa p,xlewsjve faeililies 
for incoj-mra~on of new me*&- 
sds  and rools, and for the cus- 
tomizatisn ea a variety of lan- 
guages, appkicatisns, and target 
systems, The pros.o';ypes are iimple- 
nlcnzed on Lisp ssysteras and 
PCfE-based maeRir;n.es, 

Please mnwc:: %4oK D. Itzfeldi, 
+49 2241 ;4 2414, 
emad: wo?f@gmd.zi~u~~cp 
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~ ~ ~ ~ ' , ~ ? ~ ) ~ ~  a;xlt$" ! i i c J L l I . .  

$r7j"ri-s 170 - e 
VP ijj;8+,s _n~a&lfik; ,~"+jfl bc based ST: 
G, , 5 ;xi. I,,? -d sg:~:cr;;-n :::=~~~aiib!e ?;~l;th 

i:~;~;_~,~~i;~n~."a standards. T13~ ~0$-'1- 
,r ,s  7;: .. % -  -; : <. ,, - 
r s  lie ca~~:Eni~~,~i i . i~e  ~ i % i  ~ $ f f e ~  an 
abie:::-orjer~ted envirsnmenr to 
' -, n--- ,;c V " _ ~ " R  sd;i~?e 2 d i ; a ~ c e d  wlz=x:magc- 

JY 

::sent zpplication for wtsltimedia 
&cawen:s as an hypefie;af sperm. 
-7 - I ., 1- -" ma"! 5i'unctionaIities cf take 
*o&&eicl.i w.3 &; a high tesslu- 

- " elon mimag, a scanner, a voice 
---i,,*:7cn* iT>.'~--Sn-, " t'$.i.*.m G r g a a r .  

CI:LA"l.*b;iu r a a r w l l a \ , ; i  > cunt ,5 i ,  i.iillk- 

iion&liies w311 be compatible with 
-,-J - T  -~ 
P%- ! , d j n d ~ ~ j , i ~  standard. 

[NRlA is involved in three 
. . m 2j3: sjb8;ssIcs: 

- Voice recognition. In the 
barzswork of MUH,TIYVORKS, a 
Nancy research team will .work in 
Lhe projccf SUC0 on ssflware for 
automatic voice recognition: defi- 
1rnil:;on of Cnc management system, 
. a ~ d  i q u t  of voice daka. 

Wease contact: Jzan Marie Piemi, 
433 85 912 173, 
mail: jm@:ohz .c~ . f s  

- Lsngcage lor an hypermedia 
system* A second research group at 
R ~ c q ~ e n c o ~ t r t   ill define and 
implement the AMbTbBTALK Tan- 
guage for hypemedia systbar~s, in 
which text, drawing, voice, v~deo, 
graphic;, eec., are integrated. 'This 
system WIU be co~nected by sym- 
bolic links allowing a non-linear 
access to the documents. MUL- 
TITALK will be based on the samc 
concepts as Hypertalk ef Apple 

,\ w.,,-k rv o Nciecards of Xcy-x. 1 s  lvj~jli 

adapbed i e s  ihe cnvirronn~enrs s f  
iyy:pne&a document editors pro- 
possd $y :E$uj], Oliveali and IC&,, 
*jJnqr> ,. l.k,,:! are pa11nea.s in !&,is project. 

iv$-uLTITAEK wi.[i $e imple- 
incnaed cn X-Windsvis with &he 
"-s]p of SyWibbX 2nd FNC-2 ; i t  l i d  

~ ., * .-," b w h a ;  " , ~ ~ p ~ 6 1 . 8 ; : .  ton1 k i ts  su", 
, ~, 7, A~.:@RE]&~ i,;3$A - CcM -- KBi) j arid tl3c 
H;J - DEC rooj$;i& adopled ifi OSF. 

- blanage~merah of ideas. The 
conception of a document docs not 
ovJy ccmist oh the cdition of texts, 
drawings and graphics. The main 
wof! is to e?ab80rate Bse ideas. The 
;qrg&ctivif,y s[ Lfp csncmp;cr cer- 
eaigly c2.n grww by offering him a 
sirategy of generation, organiza- 
lion, evduation and control sf his 
ideas. 

m a he objective sf lhis subtask is 
:he conception and implementatior: 
of such a tooland BE iaakegratisn in 

hypemcdia system s f  MCJTd- 
"NORKS. 

Plasc contact: Ilcnri Boaron, 
+33 93 657 813, 
email: bmo11@chris.ibaria.fr 

60NCUR - "rhearies 
of concurrency: unification 
and extension 

ewli - eowcuR is an ESPRIT 
11 Basis; Research Action. It will 
run from P Scpt. 1989 to 1 Sept. 
1991. CWI is coordinating pamer. 
The other partners are thc 
University of Edinburgh, Oxford 
University, the University of  
Sasssex, INRIA (Sophia 
Antipolis), SICS (Swedish Institute 
for Computer Science), and the 
University of Amsterdam. Formal 
veHification of software programs, 
pmotco%s and chip designs, is 
becoming increasingly imponant, 
but up to now has been undenaken 
only on a very small scale, and 
with a multitude of techniques md 
formal a8eofies. N o m a l  academic 
interchx~irige wilH slowly bring unity 



jot0 L Q ~  disparate v~ar1~d of cmcur- 
rency ~heories, bur csliabo~ation of 
a more intense kina Is needed to 
accelerate the process. Among !he 
malay formal approaches which 
exist for concurrent communicat- 
ing systems, the important alge- 
orac approackcs are rcpreseniea ln 
this project. Tna: p$nc:p& aims o i  
the project arc to explore the rela- 
tionships among these different 
approaches, and rc develop a for- 
malism applicable to a wide range 
of case studnes. in addision to col- 
laborating a[ the theoretical licvel, 
we will co1Sabglrate through the 
development3 use and c s m p a ~ s o n  
of software reasoning tools. T h ~ s  
latter couabration will serve both 
to further unity and to enhmce the 
tiiaeoretica~ cs%labsrarion. Several 
of the partners already have ongo- 
ang tool building activities. The 
action will coordinate the partici- 
pants' well-established pro- 
grammes of research into theories 
of concurrency. 

Please contact: 30s Baeten, 
+20 592 4 0 8 ,  
ernail: josb@cwi.d 
or: Peter Weiiland. 

GIPE I I  - Generation of 
Binteractive Programming 
Environments II 

CWI / INRIA - GIPE 11 is an 
ESPRIT HI project aiming both at 
advanced research in the area of 
interactive environments based on 
formal specifications and at 
design, implementation and experi- 
mentation of real size environ- 
ments for industid applications. 

This project continues and 
extends the research carried out in 
the successful ESPRIT I project 
348 (GHPE) which ends in 
November 1989. The main results 
of the ESPRI[$ I project are - apart 
from scientific publications - a 
prototyp interactive progsmming 
environment generator called 
Centaur* Taking as input the com- 
plete fomal  desciphion of a pro- 

t ; r a ~ t z ; ~ g  l a w g ~ z g s ,  Csniaci. pm- 
vides a toolkit sf gcnenc com:po- 
nenes and con~pilers for ~onstmct- 
ing a specific interactive environ- 
ment for that language. This envi- 
ronment includes an editor, an 
intcrpreterldebtrgger and other 
tools, all sP whacpr have nnaiosrn 
graphic man-rnackine i n ~ c ~ ~ c c s .  

The main result of ?kc GIPE 
project Bs ahat this techirgology as 
feasible. The GHPE 11 praject aiins 
at making it mature by several 
actions. 

The fcsearch on interactive 
environments will address subjects 
like the consemction and analysis 
of Barge formal language defini- 
$ions. FuncAionaZity and perfor- 
mance of the generated environ- 
ments are extendcd by studying 
incremental precessing and con- 
currency, and by addlng typo- 
graphical and graphical facilities to 
h e  system. Ida addition to his,  the 
Centaur system asrill be maintained, 
extended and disr~buted. 

Funhemasre, two demonstrator 
projects will evduate the Centaur 
system In industrial applications. 
In the first project, a ~ r o m r a ~ ~ i n c ~  P 6 6 

environment for scientific cornput- 
ing will be generated which aims 
at producing highly efficient 
Fortran code on a variety of 
pipelined and parallel architcc- 
ares.  In the second project, a pro- 
totype environment for the LOTOS 
specification language will be gen- 
erated. 

The GIPE HI consortium con- 
sists of the following partners: 
ADV/ORGA, BULL, CWI, GIPSI, 
HNRIA, PLANET and PTL. The 
University of Amsterdm will act 
as an associated pafiner of CWI. 

Please contact: Paul Klint, 
+3120 592 4126, 
m a i l  paulk@cwi.nl 
or: Gilles Kahn, 
+33 93 657 801. 

CWI - The  ESPRIT Basic 
Research Action INTEGRATION 
aims at integrating the foundations 

oa" luncliocal, loglb: a d  scj~i;,-of"i 
entcd p r o g r a m r n ~ ~ g .  Functional 
progrmmlng has 1s maLhemai*cal 
fobndat~ons in fhe field5 of I a 1 ~ 5 3 ~  
cdlculus and t cm $ewri19ng, 2 n ~  
logic programming i s  rooted rp 

predicate logic m d  automarle theo- 
rem proving. Hntegratlve effons fo- 
bese twc programmai-,g S ~ ~ I C S  e-izvc 
already v~goronslg been p m - w c ~  
for several years Fa;r oblece-on- 
enlcd progrrammmg it 1s gcner21~ 
felt that there 1s a strong need for a 
better undersrand~ng s f  its mathe 
matical nature. Also, there I S  

mple evidence that onc may profi; 
here from %he insights from fun&- 
tional and logic programming, 
which justifies Lhe srgmizaalon of 
the integrative effort into threc 
chapters: integratacc ST func 
tional and Iogac, the functionad md 
object-oniicnted, and h e  loglc and 
object-oriented programming 
styles, 

Pafiicipmts in EmEGRATBON 
are: CWI (coordinator), 
CABMENS, Imperial  College, 
UWINBVA, the University of Rsa, 
and Philips Rcsearch Labs 
FLn&c.;sn). 

Altogether, the workplan con- 
sists of nine tasks, each task being 
allocated to a scnlor a t d  a Qunaor 
researcher from one of the parlners 

in close co-operation w~eh a sec- 
ond senior r e s e a ~ h e r  from one of 
the olkner partners. The dharatlon oC 
the action is thirty months, during 
which period crossfertilizat~on 
between chapters is expected to 
increase. A find integrative effort 
is envisaged for a second phase 
after completion of the work of 
this action. 

Please contact: Saco de Bakker, 
+31 20 592 4134/4058, 
email: loes@cwi.nl 

LOGICAL FRAMEWORKS 

INRIA - There  has  been a 
steady increase in recent years in 
research towards systcms thal can 
provide assistance with reasoning 
about a variety of problems, partie- 
ularly in the development of "nrd- 



ware and softwax byskenrs. 5 u c ~  
systems must be usable by 9r0- 
grammers md hardware designers 
who are not experts in iisg~c a~c! s9 
must provide a cornfoeable, pros- 
lem-specific environment fez 
developing fomd proofs 

A wide variety of fomal  sys- 
tems is of inacrcs",~ systems 
desagners (operational sernanrics, 
lambda-calculi, sequent calculn, 
type theories, first- and higher- 
order logics), The task of irnplc- 
menting a proof develiopment envi 
roment for a given logic is daunt- 
ing, and there is considerable 
duplication between implementa- 
tions of diEerent logics. It is &ere- 
fore desirable to develop a unify- 
ing ~ e o q  of formal systems that 
d o w s  one b s  give a concise spec$- 
fication of the object logic. The 
proof development environment 
can then be logic independent, 
accepting a specification of logic 
to be used. This eliminates, in 
large measure, the redundancy 
between implementaBions, md one 
e m  rapidly prototyp systems for a 
vasiety of logics. A "'logic& frame- 
war$$; is r ; ~ &  a unifying Lbcory of 
formal systems; it pmvides a nota- 
tion and a cdculus for specifying 
logics. 

The proposers are currently 
experimenting with various 
AUTOMATH - related type &eo- 
ries, with variants of Church's 
higher-order logic and with a gen- 
eral system of oprationd ssmm- 
tics as a framework in which to 
conduct fomal proofs. One aspct  
of the proposed research is to 
understand the relationships 
among these systems. It appears, 
on present evidence, that some 
f o m  of t y p d  lmMa-cdculus is a 
basic csmpnent s f  such a frame- 
work A common p i n t  of irnplc- 
mentations is %heir abil%ty to pro- 
vide the user with proof-search 
procedures. It is expcted that the 
exprience gained in such endeav- 
ors will be among the p ~ n c i p a l  
results of %he proposed collabra- 
tion. Most prototype software is 
w ~ t t e n  in IdL. (a functional pro- 

S s ' ~ l ~ ~ ~ ~ i j ~ l g  l a ~ ~ g z & g e  ".ri6?,'71ed 
towards syn~bolic computa"kion). 
This will enhance collabosarion 
among ths participanbs. Besides 
scientific pdMica~ons, h e  expct- 
ed result is a deanongration of f a -  
sibillty a ~ d  usefiahess of "develop- 
ing certified software in the large". 

EOGIci$k FRAbW$/ORKS is 
an ESPRIT Basic Research Astion, 
and involves mostly two HNMlA 
projects-;: 

- the m O A P  project at INRIA 
Sophia is working on the User of 
logi~aj  f~rmilisms for the specifi- 
cation of the semantics of pro- 
gramming Imguages. 'Through this 
Basic Research Action, the theo- 
retical aspects of this field are 
studied as well as the setting up of 

elaborate 3ntcractie.b system to 
build and operate mathematical 
proofs (interaction, tactics: serni- 
automatic prooG). 

- through INR4Aqs FOWhfEL 
project, attention is focussed on tkac 
constmction calculus designed by 
Tb Coqumd and G. Huet. 'This is 
a higher-order typed lmMa-cdcu- 
lus, including the so-called depcn- 
dent types that are psacticallv 
attractive. Its melatheory is very 
rich which opens good prospects 
for concrete applicatiom. A proto- 
type already exists, written in 
CAML (INRHAqs ME dialect). It 
includes a mathematical vemacu- 
Har$ and provides the user with pro- 
g r m  extraction from proofs proce- 
dures as well as partial proof syn- 
thesis d g o r i h s .  Another research 
direction followed by Ph. Le 
Chenadec consists of iaavestiga- 
tkns concerning the problem dual 
$0 proof synthesis: type inference. 
In these two research trends, 
numerous partial results, bot"m ahe- 
oreticd and practical, wimess the 
practicd value of a higMy fomal 
approach to programming activity. 

Wase contact: Gerard fiuer, 
1-33 1 39 635 511. 
e m l :  huet@inna.fr 
or: Giltes Kmhn, 
1-33 93 457 801, 
mail :  kahn@inria.fr 

CJVI - ESPRIT BRA prajcct 
ScmaGraph ccinci",nqs the. founds- 
dans of graph rewri-itlng, Its main 
o~jeciive 1s 10 develop knowledge 
rc,levmt to :he sernxlilcs m d  prag- 
matics of genz~alized graph rev.:&- 
ang Our rather ge~neral notion of 
grapk rewriting "Beory extends 
term rewrihillg notions to I ~ C ~ U ~ Z  

sharing, multiple gaon-root rcwrit- 
ing and explici",oniroi of reduc- 
tion order. These can be used for 
op~mdized reduction, side effects 
and process communicat:on and 
synchronization. Taken together, 
these extensions p r~v idc  a poten- 
tially unifying frarncwork for a 
varie!y ~f models sf csmputatior, 
including: functional languages, 
logical languages, object-o~ented 
languages. pardel generdiza- 
iioras of imperiatiwe languages. A 
computational model based on 
graph rewiting might provide the 
basis for a 'common virtual 
machine' to suppofl European work 
on various symhlic and other 1m- 
guages 

Paflicipmts in SemaGraph are: 
CWB (Amsterdam), IlCL 
(Manehestcr), ICST (London), the 
University of Nijmegen, LIENS 
(Paris), md UEA ~ o m i c h )  (main 
contractor). The project will bring 
together pagicipmts from various 
Europan IT progrmmes in a unit- 
ed attempt to further develop 
Europan foundational knowledge 
about graph rewriting. Industrial 
parlicipatiom at observer level will 
aid in establishing priiofities for the 
v ~ s u s  inves~garions, md provide 
a c h m e l  via which relevmt results 
can be rapidly fed to shorter tern 
research projects. 

SemaGraph started July 1,1989, 
md will confinue for 'SO monw. It 
will bring together and ermkance 
knowledge in the hllowing areas 
of generdized graph rewriting sys- 
tems (GGRS): f o m d  desc~ptions 
and abstract models, relating other 
models to GGWS, controlling 
reduction order and typing, static 
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i z h g  lambda graph reducers. the q-~plke~c;-~~~ :-$;I;-, 
By identifying those resulrs lioszed a 'bve.  

which carry over from the tsnn 
Pkase cxxtacr: lkiarcii: Le~s:er?. 

world to  he graph wodd, m.d by a +,, 2G59Z,,.,.365, 

stmints on a ~-ik system meceesrary 
lor eff6c~lent ~mplementa"ko~9.~ 
SemaGraph \VIE ~e ci direct kr~tev T~o iose  - jttav:zhicc c 
esr higer ESPRIT 11 projects. Suppart Enb.~rrrnmp:3~ 
paflicularly those concerned with 
general md specid p ~ q o s e  yen l;lgt- 

i ~ g  Mefb~@=ch[v8): - r g@yglspmep' 5 - L ~ ~ ~ - ! ~ ~ ~ ? ;  

Bng fomulauons o f  both symbolic . ? a  &a;r;lld L * U ~ U L \ ~ ~ $  

m d  mmezjc pro~~~~erns I~J. p i i ~ ~ l ~ i l  0% Packaged $0~&68~6 
maaac?ines, 

Please m n m t :  Jan Vfi?Pu'illem IG;?, 
+31205924-137 - - - 
email: jwk@cwi.d in +&n,e design, mp.,plemenca$.on and 

CWP - TROPICS is an (jindus- 
trial) ESPRIT-$1 project, aimed at 
the de-velopma~t of a high perfor- 
mance parallel system for the 
office. The project is stmcturcd 
arrasund eight subprojects induding 
architecture, operating system, 
database management, and the 
constpdcli~n sf an ofice appfi@a- 
tion. It re-uses md builds on rhc 
experience gained in several 
ESPRIT-I projects 
(415,302,967,1588,28), and the 
PRISMA project funded by the 
Dutch computer science stimula- 
tion programme SPIN. 

The m069ICS consoaTium con- 
sists of five main pamers: Philips, 
Blivetti, Thomson, CAP-SESA, 
and Nixdod. The project staseed in 
January 1989 and the first phase 
ends in June 29983. CWT will par- 
ticipate as a sub~ontractor  of 
Philips with the following activi- 
ties: 

- Design of a datamodel for 
complex objects. In parlicular, we 
will extend the relation& and W2 
models to deal with both multi- 
media and caaographic objects. 

- Implement a prototyp query 
processor for this model on top of 
the PRISMA architecwre. 

- Consdt and aid the pastners in 
extending the PRHSMA DBMS 

~uolabtlo;~ or sc"i,;by?, 
yfiv~gl%(j@~: y i ~ ~ ~ ~  :ltjij~:'Ltir ?> i 2 fcr 

6 - *  
!he yu:dapc.,e cf 1kig CVPTC h d Cs t"59,",: 

sucK^~ an assistance sheial I bc 
obtained by Bescrking thc ce-cl- 
opmenlj of software in a forr~aized 
manner such that this dcssripriss 
itself can be n~xe ip t~~a ted~  e g. for 
descPibing the devc'bopmcnl of s 
slightly modified piece a: soft- 
ware. The develapnncrat sucn d 
fomdized description cm oonlj DC 
based on a L5g:wjgh :n&yg&qgi;ii 0 
and formal definition of methods 
driving thc process of software 
csnstn~crion from the 5sa descnp 
tian within a framzw9rkoof ar: 
appl~cation oh3cn;ed spec15cztl~n 
language eo the stages of impie- 
mentation, use, ma conlinued evo- 
lution. The use of a formalized 
d~scFiphion must rcly on the ems- 
eence of an advayccd s u p p a  envi- 
roment, This suppofi enviromxent 
in turn must comp~se tools relying 
on the undersemding, acquisition 
representation and reuse of knowl- 
edge and constraints related to 
infomation processing techniq~es 
depending on give% application 
areas and on target systems. 

The project is suppsed to pro- 
vide a prototype environmcn.~ con- 
bining m adequate uses interface 
supponaing the use of the develop- 
ment language, an underlying 
database, and a set of tools sup- 
porting the whole development 
process. 

CWl - trtg,T 0rb4a~i"l'a'13k~~ 

are of psime im-;.,pofiavr::e fob fa% 
deveIoprn~~&nt of sexi!c~t:~~~ct,7ia 
devices. Y ~ r $ c e ~ s  rnodeilngdf !e 
diffusion @roeesses desccbing &F 
etching processes which giaie Lhc 
shape to %lhe devices, and 'dsvicc 
mdeging' of Lhe electric field 
the electric cuncnts inside 1451% 
semicondvctor materid. This W-I 

ulation boils down to %i: s ~ P ~ I ~ ? ~ o ; z  
of a system of three coupled, tigh- 
By non-linear and terribly scaBcd 
elliptic partial differential eq; a- 
hions. 

In view of the coming sub- 
micron "aek~oKogy !t ;s expecred 
that the physic& models have lo kc 
extended and that rke numerical 
problems encsunkercd wiF k; cer- 
respndingly harder* Bat even 4 t h  
the present phys i cahode l ,  the 
wailable ~ u r n e ~ c d  tessb~iques are 
felt to be inadequate. A l h u g h  i3 



iwdusrrv seye-a-:, siml;,ia':jax. 
- granls are avaij able, 
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methods ape not yea ssfIjciewijy 
robus", aqd efficient. n-e few effi- 
clent programs are zp9licable sdy 
for small m$-classes of the ~ r0 .b -  
:e~.,s sf "&rest. > J ~ _ i ~ ~ e ~ ~ ~ ~  leeil- - - * "  iLuJq3tS BCjS3iQ. u-lc W.'" - -. -. , v l i6  ~110iedl~g are 

., ~ cuii.fejlri \ s;:,~aled j a CwJis 
-i 

Nu-ler i~al  1% a .. jvjaahena,;ics d e ~ a r l -  
rs-iena. Reser?:c%. ccowcen6,rakes oi. 

-.  fuhadamcfl",j issues: Qasc~-e"eirahon 
methods for singularly perturbed 
problems and rr1~2rigri.d and adap- 
live methods for j,hc n.~$~.-lincay 
algebraic eqdailoas resulting from 
the discretization,, 

Close contacts exist  wilh 
Philips CFT Centre irt Eindboven: 
the research is suppoj~ed by the 
n.ationaj Ifi-$hlrp.ii:ti~~ pr~gramsn~_e 
IOP~ 

Please contact: Pier Hernker$ 
+3 1 20 592 41 08; 
crnsfi: pieth@cwi.;d 

CWI - Easromab started up in 
198'7. It is az international project, 
initiated and monitored by xhe 
European Mathematical Trust 
under supwision of the European 
Ma&ematicaB CsunciH, and s p n -  
sored by the European 
Commission. The aim is to S ~ U -  

late the research potential of 
Europem mathematicims, by cre- 
ating a  search environment, the 
E u r o m a ~  system, based on mod- 
em infomalion technology specif- 
ically adapted to the needs of the 
ma&emaeicd community. GWI is 
one of the techical partners in the 
project with main responsibility for 
the fuactional design of the 
Euroma& system. 

Facilities envisaged are: elec- 
tronic mail and conferencing, pro- 
duction md mai l i~g  of ~ a f i e m a t i -  
caB documents, mathematical 
databases with data on articles 
(published or to appear), mathe- 
maticims (addresses, spcidisms,  
etc.), coferences, meetings, work- 

s,&.,ops? reseswcn Fdc-lties md .;heir 
*3 -. m~anciai SUDOOTT,~ A a and other faciili- 
Bies such as 8 possible inbcgaatisn 
of computer algeara sys'ems "an 
Bcromatb., A number of these 
fa "y+.,*c . . cn ~ i r ~ ,  1s already available, but 
Euroir;,̂ xalitsh 2Zel-s I ~ Q . . ~ I  in one jnle- 
gra:Lh,a C ~ d ~ ' ~ ~ ~ ~ ~  >en".9;rQ""@4enC. 

Ei-vifig fcrcre Lxhifid 5 ~ r o m a ~ -  ... . 

;vas (and is) Danish mathe- - - rtaticrx: &, Topswi.,. presena 19 
s o u ~ t c e s  oa.1-ticipate, represcniing 
a potesatia~i of 10.000 researchers in 
508 ccnires. These are aiso csn- 
tacss with ti-lc U-SA and Eastern 
Europe, 

The E~r~ :mxih  project is due to 
be completed on December 3 1, 
5.992. During the last, operational 
phase the establishment s f  a per- 
manent EuromaLh Centre for gen- 
eral sewic~s  is egvisaged. 

The first phase of Euromach 
ended on June 30, 1989. GMB, 
SNWIA and CWI, have expressed 
their great interest in thc second 
phase 06 the project, in particular 
because Eursmah I1 would 'be ehc 
first project in which all three insth- 
btions paflkcipaee. The definitive 
decision a"P-ik"ru% fi~nding for the sec- 
ond phase is expected to be made 
in Septenbcr* 

Please cOi?laCk. Steven Pemkrton, 
+3l 20 592 4139, 
mai ' :  steven@cwi nl 

NANA - Novel Parallel 
Algorithms For New Real- 
Time VLSI Architectures 

INR'BA - The main  theme 
addressed in this ESPRIT BRA 
project is the development s f  
novel parallel aldiigo~thrns and rcal- 
lime VESH architectures for multi- 
dimensional signal processing and 
their introduction in computer- 
aided synthesis enliironmcnts. 

The project is oriented towards 
the development of efficient multi- 
dimensional subsystems needed in 
application domains such as video, 
image processing, robotics, radar, 
sonarp seismic processing, telecom- 

~ ~ man~szt~aon, factory a~~:ern; t%o~,  
vision, advanced process control, 
biomedicd tech1010gy, and so on. 

The most important class of 
tcchniqnes needed in  these 
domains are algebraic and nurneri- 
ca5 kehniques for multi-dimen- 
saonal proDbems sucn as iilnear sys- 
tem sclvirag, Ic~s: sqcares soiutioc 
o-hverdetemined systems rcsulit- 
ing from. measui.ernen1 data, cigen- 
or  s i n g u l a ~  value conpuea";iesn, 
finite element modeUing, coordi- 
nate "eansfom~a-r%aons in robotics, 
etc. 

Thc project will study and pro- 
pose novel algorslhrns for hhesc 
techniques. It will thoroughly 
iasves:iga:,e the implications of 
Lhese a l g o ~ i t h s  on the choice 06' 
~rsccssE.~g ~rchkl~~turcs .  Syntk~sjh: 
strategres for making possible the 
hiallarc design of high-csmpIcxi%y 
applications in ncga-chip tech- 
nologies, will be an importal-rt 
research topic s f  the project. 

The institutions involved in t h i s  
project arc IMEC (Leuven, 
Belgium), the Catholic University 
of Ecuven (Belgium),  Delft 
University (The Netherlands). 
HMAG / TIM 3 ((erenoble, Fsancc) 
and IRBSA-INRPA (Renncs, 
France). 

Please contact: Patrice Quinton, 
+33 94 342 000, 
e m d :  quinton@inria.fr 

Relax - Reliable Distributed 
Applications Support on 
Unix 

GMD - Relax  is a software 
layer on top of the UNIX kernel 
that provides system suppoa for 
reliable dist~buted applications in 
form of a generalized transaction 
mechanism. Its functionality is 
available as a procedure library 
and relieves the programmer of 
dealing explicitly with concurrcn- 
cy control and error recovery in 
each distributed application. The 
transaction mechanism is isolated 
in a sewer and cooperates with an 



cxeens.i.$7 .i,,c w@*g ~f asoug~; :  n'di1.- 

agers whii;h provide different 
kinds of pcrsisaene, sharable d x a  
(e,g. file syslenls, objeci lmawage- 

" .~ . men9 sys%e~-f~s,  speclalazes 
databases). It is designed to sup- 
pofi a broad r q c  of appi3icadons 
and thus incorporates significa~t 
extensions the @3fivenij51jai 

transaction concept used i.w 
database systems. 'Thcsc c x b c ~ -  
sions aim es make eransacaions 
flexible and efficient to usc: whey 
comprise extended neskilrg by 
independent recovery xand s ynchro- 
nization levels, zasl recovery in 
virtual memory3 possiblsl separa- 
tion of the csmplc~on 'of a "idnsac- 
%ion from its c~rnrn'ratn~cnt to dIo1~7 
cflicicn~ group commitment, pre- - lisoE~snj n ipclcase sf aqcarnp.itked 
data aehievcd by asn-stric.;Ey 2- 
phase Hocking. Dependencies 
bclwecn transapiasns that resuit 
from h e  use of uncornmitecesi data 
are recorded by the t r ansac t io~  
mechanism and taken inpa account 
when transactions commit or abort. 
The flexibility inirodlaccd by 'bhcse 
extensions makes transactions 
applica$le 8s 8 ge~erak program- 
ming tool for reliable dist6buted 
applica~ons, 

Please wnpsact: Re~rrhold Krcger, 
-1-49 2241 14 2322, 

p~es~-i i,hc s-j7f,-J\FS ~ ~ ~ - j l ~ ~ - ~  

!laye star:& yjih\ cfie dce&ied d,efi.- 
* ~ nilion of the GeslreG. ex?q!i?.onmen'L 

dnd its jnte~zces. S @ N E  ,wg be 
developed with zk: cofifiddon sf 
-" k4rcncR German pzcmcrs. T!he 
Gerniaj; ppafincps ~laix& g$&r work 
in Aday ~ 9 8 ~ ) .  . g  h ' l l ~ ~ d  O -  -- p ~ ~ i : j i ~ t e ~ ~  are 
- rtsrs@hungszen[:*u~ ~ ~ ~ f ~ ~ ~ ~ ~ ; L ~ ~ , ~ ~ 3  

KarIsn&;:le, Franri;raajfcr G~seilschzh 
- 7,F 11 1 B, K a ~ . B s ~ j . ~ ~ ,  GesellschafL i - 6 ~  - Maall.,elnaijk infii$ uarc::xjer-. 
arbeisung mbH, LSankt A u g ~ s t ~ - r i  
acd  i<arlsyzt';?,. ' t a b ,  .-- - i echnische 
t ~ ~ y ~ ~ . ~  / c , , a ~ ; L s i  ,qe::i :- D G I P ~ ~ I I  ,,, a ~ d  >&EIzI~~I fiir 

~ graphische Da,tcnvera~$entung~ 
Daalqs[a&. 02 Fipclmeh side thp, 
proposed p%:fl~c:rrs arc AEXOSPA- 
rx*)j n ,Al_,E ;_,-rib the :ZepLrc dFE,tcd6:s cg 
d@ Wccherches de  T o u l ~ u s e :  
(CER'). Tc:;~ will stan wi& :heir 
~70r1c i.tcEs bby October 1389, - i h e  Gw" .a contributes as 
STONE in two ways. Fis t ,  a num- 
ber of tools are deveieped which 
will suppsr', the rnanagcment of 
softwax documcn~s, -their versions 
and their interrelationships in a 
milti-user cnvir~wi~ent.  Secondly; 
the sugport envirssnmect of the 
design languege DE\.ifi2, w&lich 
developed in the ToolUse project, 
will be inkcgrated into the STONE 
e n v i r o ~ ~ e n ' e  to provide a realistic 
education of formal methods in 
practice. 

Rease contact: Hans-UZrich Kobiarika, 
+49 2241 14 2446, 
cmad: kobi@gmd~,i.uilcp 
or: MaeC!ias Weber, 

721 6422 36, 
email: nick@gmdka.uucp 

STONE - A Structured 
and Open Environment 

GMD - ST0hEi is an EUREKA 
project to build a software engi- 
ncering environment (SEE) for 
education puqoses.  "Education" 
mcam software enginee~ng educa- 
tion as well as environment 
e ~ ~ g i n e e r i n g  education. This 
domain requires thatthe environ- 
mentis exwemely simple and easy 
to learn, open for a quick integra- 
tion s f  methods that shall be 
taught, and well stmcrored in order 
to teach environment enginccfing. 

Expeflise Centre 
Computer Algebra 
gets off to a good start 

CW1 - A starting subsidy of %,7 
million Dfl was allocated by the 
D\ntch Ministry of Education and 
Science in March, 1989, to the 
establishment of an expertise cen- 
tre for computer algebra (CA) in 
The Netherlands. The centre will 
be located at the Centrum vosr 
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ether countries, e.g. $ ~ a j . ~ c e  
--  Wes.i-@crfi:si.,-i, %2.;czkise sg :he 
incrc-;iaing narfibc; 06 ras::arc$-:: 

err<%? xnd use1-s af C,4. sncrc exi*:w &;so 
aJPea,Jy for ~uiki: :: -:t.- beJlll\, -P-. " "  ".19" ~ 1 2 i b  a 
-- ~ ~ buropean o:ga~~~a~:o-6.l ,  SAXE, 
which seguXas"lgi organ?.zes interra- 
+ _  ,;E,aial __ esnfcrences on c,A ia close 
cooperation wit12 ACM- SiGSAIv!" 

.v3, " < -. 
irhe ';uhsidy, granted 10~ a ;~zT!- 

sd of three years ( 4  989- 199 B j, will 
$e used -for fie : g n ~ h e s s  "f CQIT1- 

ousers and +be appoine~i~fil  of t-t:bjc 
seafi ;s'mcmbp",rs. Act.lviries e x l l  con- 
centrate on procuri~g re~earchcrs 

users access a cel;';~$i corn- 
pu;cr specially desigi3ed far CA- 
s@fix;qare, &qd p~o~idhiig &ekn i#ii;il 

worksbarions a z ~ d  software by 
%Cans of which they can utiliaz 
'y. La 19 C encral facility ~hro,~;gh l v ~ j l -  

,~ f~ac t ion ing  c o ~ ~ m u n i c a t i o n s  (13 

&:s case SlJXFnet, the Dutch ner- 
work of %lie Orgmiza:ion for Co- 
operation in Curnpwtcr Sup2o1-t in 
Higher Education and RcscarcE-I 
SURF). 

L r ah. ce11tre the expcfi::;:- 
will provide services including 
information about G A - s y s % c ~ ~ s  
(price and terms s f  dclivcry, 
documen%_eatlor,, required hardawar~~ 
etc.), advice on the use sf h e s e  
systems, and iT necessary expefi 
consultation. Several CA-systems 
wiLk k c o m e  available &rough the 
SURF-network-Br. At the university 
01 Nijmcgen, kana' - a Sun-4/288 
w%Ll 32 MB main memory - is 
already operating within thc CAN 
fran~ework~ Some of the installed 
programs are Reduce,  Mzple, 
Mathematics, Macaulay, and Lie. 
Activities also include the 3rgan.i- 
zation of meetings, v~orkshops m d  
coZar§es. 

!.'lase contact: t i  j e h  Cohen, 
r 3 1  20 592 8020, 
email: marc@cwi.nl 



xw\itbiw ;he so-called Wbchst- 
P " 0 4 7 a  , ~ a , b n g s r e r , h e n ~ ~ n : ~ ~ m  Qsupec- 

~oxnputing ccn:re) speaated by 
GIbID, Rsnr~~orsehungsai i~age 
(KFA) nn J'Glach and 3eutsches 
E % e x : r o n e a - , - , f r o n  (DES& ) 
g,n Harnba-g to solve scientific 
p~ob le~ t s  considered so far ansolv- 
able due to the Back o f  sufficient 
?nmy~s?ri:~:%,g w-AA I .  cap3~ip-7 These ag: 
problems of high energy phvsics, 
aerzdynamics and climatology sw 
the one hmd, but also problems of 
chip design and hlaadmentd qqnes- 
sims af numedcal ma~cv~a t i c s  Gn 
h e   other^ The SWWENUM 5uper- 
computer developd for using new 
computing mefiods will again help 
to develop new csmpueing meth- 
06s. Since GMD con"rinnues to 
advance the SLPREhWM concept, 
the supercomputer will also be 
ased :s design its own successor 
model. 

SUPEiWM GmbH hopes that 
more than half a dozen 
SUPRENUM systcrns will be 
installed in the Geman-speaking 
afea by the ena of 1990. This is a 
great 104, if one considers that a 
total numkr  of only 23 supercom- 
puters have been installed in the 
Federal Republic of Gemmy dur- 
ing *he lase B 5 years* 
31 1990 SUPRENUM GmbH 

will intensify its activities on the 
Europm a d  extra-Eum*wan mar- 
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+ ?  t n ~  , panlicipaGng M e ~ b c r  States 

v 

and ins'Litntisns on a powerful 
supercom~jfiler, is nla%&g based on 
the SUIJRENUM concept which is -- thus recognized en  a baropean 
basis, Therefore, the work on 
Genesis afid o1.i supmhwpA 
2 wiiB benefit from each other. 

Please ~.mtact :  igchrtd VBi~ei :  
492241  142224 
mail:  Voel~~~&kmx.gn~d.cibp~dc 

Agaeemena with Co%umbia 
University 

INRIA - An agreement was 
signes; on March 17,1389 be:.aeen 
iWRIA and "8he C e ~ t e r  for 
TeBecommnnicatisn Research at 
Columbia Unversiay. The aim of 
this agreement is to further the 
development of cooperation 
between the twa research institu- 
tions in infomation processing 
technologics arrd telecommunica- 
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European deputies 
al Sophia Antipolis 

%33!$ - _A3 &lqp:oda ~f thiqv 
Eurspcan deputies, lcd by Mr. 
Adam,  Vice-Prcs,dcnt of thc 
Conlmission for Energy, Research 
and Technology, visited INRIA- 
Sophna Anti polas on March 2 I st 

Mr, Memhard, director of Lhe 
mst%tute, gave a present-acsn of *he 
instimte, 'its international (pafiicu- 
lasly European) cooperative 
e l fo~ts~  as well as i t s  main industn- 
d contacts. 

'Then followed the presentation 
of sofiware developed b y  two new 
companies located in  Sophia- 
Antipolis and fonr~_ded Sy 
researchers: I E % 4 W ,  created by 
Laaarens Renouard, who recently 
wrote his thesis w&P~%c %orking in 
she project PASTIS QINRlA - 
Sophia Antipolls) and by other 
nnaemks sf PASTIS ; and SOPHI- 
ATEC, cofounded by Serge 
~Viranda,  professor at Nice 
Univeniq. 



Visit of scientific 
counselors West-Germany 
and France 

GWI - in 'he frhmewo% sf B c  
GMD-BNRIA-CW% cooperation 
i-"m scientific counselors sf the 
2edcral Republic of Gemmy, Mr~  
aii won Graevenitz, m d  of France. 
profo &I. Girod, visited CWI on 
March 9. They were informed 
about CWBis science o 1 i c y  in 
generaland the co-operation with 
GMD and I h J I A  in pa~TicuBar, 
attended some demonsiira",ons of 
ongoing research in the field of 
computer graphics, distributed SYS- 

terns and eqptography, me meet- 
ing was also attended by Mr. E. 
3chenk sf rhs  Nelh.z;IanC"s tfirg~ni- 
za t isn  for scientific research 
WWO), CWl7s main  sponsor^ kk~ 
Schenk is responsible for NWO's 
international rehatlons. 

Visit sf Prof. Meng 
from Taiwan 

CWI - Prof. Hsicn-Chung 
Meng, member of the National 
Science Council of Taiwan and 
director of its Frankfurt-based 
European Office, visited in thc 
middle of March a number of 
research institutes in The 
Netherlands, among which CWl. 
Panpose of the visit was to explore 
possibilities for contacts and 
exchanges between Taiwan and 
The Netherlands. 

Please conmet: Henk Nieland, 
+3120 592 $092, 
ernail: henk@cwi.nl 

~~~~~g~~~~~~~~ 

Conference on Japanese 
311larsnaii~n ii-i S~ierr~a,  
Technoiogy and Serfimerce 

p , a l \ ‘ ~ ~ 8  ? ,. <-> j T p i ~ &  October 23 <-,-, 9 .K sw Ld9 
1980 .-*, 9 -*.I: -:, ~ n I b  ~4. organize an irhier- 
national c o w f c ~ n c e  on various - - zspects oi . apkmcse Inforr~aGon in 
Science, Technoisgy and 
Csm,merce. me coderegce willbe 
heid a 3 h e  ncw Japaqese-Germ~an 
centre Berlin. 

v - q  1 h@ cocfcrence will $e spsn- 
sored by farther organizations in 
the Fed::$ R~pl;b%ic c"G:~xac:,;, 
Great Betain, d ~ e  USA and Japan. 
More than 50 papers on the four 
main subjects have k e n  received 
so far, on generd problems of 
infomation flow, new infomation 
a b u t  infomation sotarces, stake of 
the art of analysis and semiiccs as 
well as cont~butions to overcorn- 
iakg thc lanmage barriep.. 

Francs-Japan symposium 

INRIA - Dr. Iwatr*, from the 
lCOT Institute has recently visited 
INRIA and met witla Laurent Ko%t 
at the INRIA Research Center in 
Rennes. They organize togceher 
the next France-Japan symposium 
which is going to take place 
November 15-"a-1'7 on Izu 
Peninsula (Japan), 

The chair persons of this sym- 
posium are Lalarent Kott (BhXHA) 
and Kazuhiro Fuchi (HCOT). The 
major areas of this meeting will be: 

- parallel languages and their 
semantics, 

- d1 lmguagcs md archit~ctUrc, 
- software science and engi- 

n e e ~ n g ,  
- AH applications (including nat- 

ural l a ~ ~ q a g c  processing), 

C"$.J\!l " 2:; ;;cc;;i, 
B~l,ternational Confe~ence cn \'?r:; 
1,arge Data Bases. VLDa 3-3: J-;:~,; 

h,, 8,iBi k q ~ ~ j ~ k  22-25- ;';?j89. i-: . .. 

Rmsee~d2~1. ? ; J C ~ C  SCG say- 
ticipants. The programme i~:;!;iG.::r: 

< .  a tutorial pare l+;itb fivt? ~ 2 . : -  

knsb~n  speakers: 6.1. 92,je j [Ti-<. ~- 
foreig-r?; key Saga), K.R. Apt ('Tci? 
cjs%~Jn \rcrQ7s ~ ~ ~ ~ < ; ~ ;  ::k> .:c'y T::;! ir;z 

L A  

in  d e d ~ c t j v e  dattibascs): G , L 3  
. ~ 

Nijssen (An cffectiiare acs1g.a 
method for relational al-aba:$es), 

- ~ "  S.B. ZAonik i,-Researca arrec:i!c:~*: 
in object-o~enred dambases) r.;i:c! 

M.L. Brode  and J.  Mylop~~aios  
(Intcgradng AB and database tech- 
nologies). Thc kcy -nole speech 
was given $y Hcrvk G a i ? a i r ~ ,  
4: --,. +--  -6 +I-.- C ------..- prsr -.- *=- 
Ui iGLbVI lil UP& biUiVpL;Qii  ~ . d p ; & U 6 6 6 ~ ;  

Industry Research Centre. 
The following topics WCPG ~8'1- 

eredl logic, deductive and '_er;~pxei 
databases; dependency theory and 
inieg~ity e;-rforc@menr; ~~2~je":t-aY";- 
entcd and extensible darabsses; 
engineering-, design-, and muit.- 
media databases; query Ianguag-s 
and query optimization; sr;Qr?,ze L' 

management; database ma~hint:j;  
and distfibuted systems. 

Workshop sn Stereol~gy d 
Spatial Statistics, 
Stochastic Geometry and 
image Analysis 

CWB - An international ~ o r k  
shop on Stereology, Stochast~r, 
Geometv and h a g e  Analysis 
hcRd at G W  on 10-12 Sepremlx:? 
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3. s.nes lfilenai& aMlc 'dnia.ersiry 
3.f A ~ d y j ~  (D:miaf~j in j$8 1 a16d 
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.[Q@arctB&8d) 10 ~ Z S G L ~ S S  ne;.; c@vz2-- 

;jp;3.en& j,li aye i;jlree fiez-js- 
Snec:$.id E~cfi~es far  is meeti9g 

~.-. a-n .. e 

W:,Y $-, i~o:n-gi:nifoiri.m sampling 
"desions D in stereslcs~v and i i ~ a g e  

a 3  J 

ariaiysis, marked point process 
mod& sf images a:d spatial &.zag 
and raaalhemabica? fi~orphokogy 
from a%&ewlakive vriewpoines (dge- 
~ r a i c  fom~ularisns, s:laristicaG mod-. 
cls). Also several demonstrations 
gf softwzre for image - processing A 

and spatial data analysis were 
given. 

A number of distinguished 
researchers  fro^ abroad gave a 
6211- a-K at the workshop, including 
R.B. .Miles (Canberra) and J. 
Mecke (Jena), world authorities on 
stochastic geometry* Researchers 
active in image processing were 
also strongly represented, the 
fields including stochastic image 
modelling (B.D. Ripley (Glasgoaw), 
Pn5. Diggle (Eancaster), @. 
Semison (Bath)) and mophology 
(members of the Fsntaineblcau 
group, C Ronse (Philips, 
B~~sse l s ) ) .  

Please contact: Adkkan Baddeley, 
+31 20 592 4039, 
email: adrian@cwi.d 

Second International 
Workshop on 
Proloco! Test Systems 

GMD - Design and implemen- 
tation of protocol test systems is 
the subject of a workshop to be 
held from October 3 to 6, 1989 in 
Beriin. Expem from research and 
practice will be able to obtain 
information about new methods 
and techniques of protocol testing 
In systems such as 0S1, ISDN md 
PBCN. 

Available test tools will be pre- 
sented, possible future develop- 

Tiease mnbc'a: Jan dc Mer; 
+49 30 25439 239, 
email:jdm@fokus.krfin.gmd.di;ap.de 

S U P O I ~ ~ T  course 
cok~sbrucktjve methods 

In fractal geometg 

CWl - Based oe MicRacl 
Barnsley's recent bsak 'Fractals 
everywhere' (Acddca ic  Press 
19881, this course -held at the end 
sf  June at CMr% for 80 panicipants- 
cons~dered  i% $articular two 
aspects af fractal gesmetrj: Itera- 
tive ~ons t~wcdon  of fractals, and 
techniques for approximating 
givcfi Image$ by f racta ls .  The 
course was given on a rather ele- 
mentary licvel and mated subjects 
as metna spaces, contractions, con- 
struction of fractals, chaotic 
dynamics 03 f ~ z c l a l s ,  fractaal 
dinaensions, fractal intcpolaeion 
and measures on Ractds. 

Please contact: Marcel Zwsan, 
+3 1 20 592 8020 ext. 34, 
email: zwaip@cwa.ni 
or: Hans Bees tehek ,  
-1-3 1 20 592 8020 ext. 3 1, 
email: Aws@cwi.d 

Intelligent GAB wapkshop 

CWI - Thiflgr-five pmnicipants 
from eleven countries attended the 
third Eurographics workshop on 
Inrclligcnt CAD, held on April 3-7, 
1989, at Hotel Opduin ors the 
island of Texel, The We~erliands. 
The workshop theme was 
"Practical Experience and 
Evaluation" and covered the fol- 
lowing topics: desiba process, sys- 

:-.,ri ~ a . c ~ i ~ ~ e & ~ ~ ?  isng~ages,  gea- 
;fi.,eiiric seasoning, and xser inter.- 
:"aces. The design prsecss exjas 
treated shesrefic&ly in 3 l a g i ~ a l  
zzid a psych~iogicaj aapp~oa&~ an4$ 
more practically using product 
;xoCelling as a basss, Disc.,assisns 
an system archibecsure ~ncluaed 
dz",abase inanipula~sa,  c@nstra$nt 
propagation and the application of 
a hlsiory mecRa:~isrr;~ ? i ~ e  session 
about %alguages k~aded  HD'L - a 
programminag language designed 
ibr ICAD systems - , as well as a 
Iisgical md graphical language Ptr 
rcpresem:ing CAD knowledge. For 
g e s m e t ~ c  reasoningp the value of 
constraint propagation was recog- 
nized, Concerning user interpaces 
for ICAD, i t  became clear that a lot 
of bzslc resc:arch still has to be 
done. 

A selection from the papers 
presented will be published by 
Springer Verlag as "Intelligewi 
CAD Systems 3 - Pracrical 
Experience and Evaluation" (edi- 
tors: P.J.W. ten Hagen and B.9. 
Veerkarnp) in the Eurographics 
Seminar serics, Organizers of the 
next v~orkshop (Tast week of ,A.pAi, 
$990) are J,-P~ Barthes md #. El 
Dahshan of the Universite de  
Technologic de Compikgne, Dept. 
de Genie I ~ f ~ ~ a k i q ~ @ ,  C.N.R.S. 
UA 817, BP 233, 60286 COM- 
PIEGiW C6dex. 

Please contact: Paul Veerkarnp, 
+34 20 592 4144, 
email: pauljan@cwi.nl 

GMD Forum ""Expea 
Systems for lndpiistry 
and Science" 

GMD - From June 7 to g9, 1989, 
h e  GMD in Sa&t Augustin held a 
forum prcscnting the  most 
advanced industrial expert system 
developments to intereskd people 
from industry and science. The 
system range reached from sys- 
tems for speech recognition via 
cosafisration and automatization 
systems to expert systems for vehi- 
cle optimization in the wind tun- 



riel, 'The pi.ess-q* '' ~. 
6~ syseems 3reg.- 

nated from V%V";Siemens, Mepigi16et- 
Packard, Enfodas and from the 
Research Institute of the German 
Bundespost. 'The choice 0f the s-ys- 
tern reflected an important new 
development trend towards techni- 
cal task automatization, especially 
in constmc~ion and configu-saiiKon. 
'23e forum has shown the develop- 
ment lead 0.f technical cxpca sys- 

business or 0 lkc_ i,y @ s  X , p k " t  -a - 

systems. 

INDUSTRIAL  T R A N S F E R  -- 

PLAT0 - Gate Assignment 
a% Sekiphol Airpsfi 

CWl Some 500 aircraft lmd a5 
qmp;-hnI 
U S X I A ~ L I ~ L  ex;erj-.,. day, thep s a y  $ 9 ~  

given periods and depafi again. 
The complex logistics at the air- 
port have a major influence on 
economic viability, with aircraft 
location during sojourn playing a 
crucial role. Between 1986 and 
1988, C W  helped develop a plan- 
ning system for the seasond glan- 
ning of aircraft-samd dlocation at 
Schiphol Airport. It is an interac- 
tive systcm, fomulated mathemat- 
ically as an interval scheduling 
problem or a resource consmained 
scheduling problem. For the time 
k i n g  it uses only a simple heuris- 
tic (prioTiky rule). The system, 
named PLAT0 (a Dutch acronym), 
consists of a data module, devel- 
oped by a team of SchiphoH 
Aigport? and a planning module, 
for which CWI bears respsnsibili- 
by. Presenfly a system for t%e daily 
plwhing is being developed. 

Please contact: Ben Lageweg, 
+31 20 532 N91, 
email: lageweg@cwi.nl 

c-- , -- I - a : ~ ~ p ~ I W  A ~ ~ B B  
Routing 

CWI .- CAR (Computer Aided 
Routing) is inleractive software 
package which has beern developed 
ae CWl during ihe years 8985- 
I9g8 as a ;osi ~ ~ p p o f i  p t l y ~ i ~ d  
distribution CAR 
enatfies the user to csnstauct ccs- 
noKnic8fj .jeEgc%e youps and sct1e-J. 
ules in a simple way. During the 
design and development of CAR 
the co-operatian and feedback 
~ O ~ B E  '&c Dutch bbw~spo~a$ion 
corraipamy lJ.au Gend & Loos (at the 
s m e  time &e first user) was indis- 
pcnsable. At presenk CAR is mar- 
keted by the Dutch logistics cum- 
'9"11S- $,,# ,,, & o ~ ~ o c .  

Overload control 

CWH - The "Lam s f  J.H. van 
Schuppen afid P.R. de \Jfiaa% is 
studying overload control prob- 
lems for ccmmunication systems. 
In case of overload at a telephone 
ewcknmgc, the delays cause angry 
reactions of customers and result 
tn a decrease of the effective 
throughput of the exchange to 
unacceptable low levels. Therefore 
access contro'OB a l g o ~ t h s  must bc 
used which are sufficiently robust 
to be effective at several levels of 
overload. The approach to this 
problem is based on stochastic 
60nt~0l heory and queueing theo- 
TY. 

This research Is financidly sup- 
ported by the Stichtiisng voor de 
Technische Wetenschappen 
(Tecknology Foundation), a gov- 
crnment agency which tries to 
promote co-opration between aca- 
demic institutes m d  indusergr. The 
project mns for a peiod of 4 years 
until Jmuahy, 1990. 

Knowledge transfer is promot- 
ed in several ways. The project has 
an advisory committee which 

.ret,cr P W I G ~  a l e a f  v ~ i t h  
:es~srchers from ^,he compames 
?h~l.aps ~ ~ e 1 c c o m ~ ~ u n i c ~ t ~ o n  and 
Data Sys~ems Nedcrla2d E3.Y and 
A T  Ketwsrk Systems 
intemaijond, m d  from the nation- 
al telephone company PIT and i t s  
m a n  "ebsrato~y, the Dr, Weher 
i aoc ra tos r i~m.  The task s f  the 
commiatec 1s to assist the research 
;cam md help it with making the 
resulis useFt1 hap prractice. During 
the project frequent conQcts were 
rcalwtained with the companies 
mentsoned 
A two-month visit of Peter de 

Waal to lh65 INRIA Centre Soph~a 
Antipolis for cs-owration with Ph. 
Nain has been beneflcial to the 
investigation. This visit funded in 
:he framework or  the separate 
twinning programme between 
INRIA and CWH. 

P'ease contact: Jan van S c h u p p c ~ ~  
i-3 1 20 592 4085, 
email: schuppm@cwi.nl 

LE-LISP 

INRIA - Since 198'7, the LE- 
LISP club brings t o g c ~ e r  software 
houses and computcr manufactur- 
ers involved in LE-LISP The last 
meetings pointed out the evolution 
of the nomalization and the quali- 
ty and qumtity of the diffusions in 
France and abroad. The n m b e r  of 
licences is increasing si~.rmificmbly 
year after year. I M I A  has signed 
more than twenty provisions of 
LE-LISP on the machines for 
which INRIA did the p a s  (VAX / 
UNIX, SUN 3 and SEQUEW). 

Version 16 of LE-LISP should 
appear in October. The kernel of 
his: new version will be thc start- 
ing point of the Eureka project 
ELSY (European Lisp System) 
which brings together CRIL, 
BULL, ILOG and GMD. 

Please contact: Lawe Reinhart, 
+33 1 39 635 416, 
m a i l :  reinhart@inria.inria.fr 



SPHIKX Club created 

WRIA - me SPHINX software 
was developed by the SCORE 
team at INRIA Rocqdencoun. The 
aim of this system is to help f i e  
simulation of real time protocols. It 
is based on an ""event-d~ven'bsim- 
ealation kernel. This software will, 
in the near kture, be industfialized 
and commercialized by a French 
compmy. 

%in parallel, INRIA has created 
the SPHINX club, composed of 
univesiGes and research instibu~s, 
to coordinate the conditions of the 
licences and the 8cveBopments to 
be done on S P H I m ,  President of 
the club is P. Rolin, who was a 
researcher at INRIA and is now 
professor an the ENSTA. The first 
meeting took place on June 21 at 
I r n I A  Rocquencourh. 

R a s e  contact: Laure Weinhart, 
+33 1 39 635 416, 
email: ~inha@hria.inria.fr 

Collaboration with CRAY 
Research 

BNRIA - INRIA and CRAY 
Research sigraed at the beginning 
of 1989 a collaboration agreement 
concerning the development of 
optimization techniques for vector- 
ized programs. These techniques 
will allow gains of more than 50% 
in the program kernels. 'They will 
be extended to  the CWAY3 
machines. 

Please contact: Alain Lichnewskg: 
+33 139 635 511, 
email: lich@inria.inria.fr 

zgmene sf a "haariwg point VeCbOT 
mocessor (FVF) which consider- 
ably incrczses the pe$omance of 
dlc BBILE DPX Id00 wof i s ta t~o~  
in the noating poifit mode. This 
processor is now commercialized 
bv GHPSI! SA. 
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Sym~osium in honour of 
Piet 2, van cider Hsuwen 

CWH - Prof. Pict  van der 
Mo~s~:w/-eg, head sf  ~ h e  depafiment of 
Numerical Mathematics, joined 
CWI 25 years ago. This fact was 
celebrated with a symposium on 
the theme 'Constmction of stable 
nume~cal  methods for diEerentid 
and integral equa"kions'. Speakers 
included H. Brunner (Memorial 
University of NewfoaandBand), 
Th.9. Dekker (University of 
Amsterdam), M.N. Spijkes 
(University of Eeidcn), and J.G. 
Vewer and B.P. Sommeijer ( b t h  
CWI). Since 1975 Van dcr  
Houwen is also professor of 
numnlerical maeslematics and com- 
puter science at the University of 
Amsterdm. 

Symposium in honour of 
Jaco.W. de Bakker 

CWI - Prof. Jaco de Bakker, 

INRIA-GIPSB SA 
head of the depafiment of Software 
Techology, joined CWI 25 years 

colDabsratisn ago. This fact was celebrated with 
a symposium under the title '25 

INRIA - A. Lichnewsky 's pro- years of semantics' .  Speakers 
ject has collaborated with the included B.V. Tucker (Univessity of 
Public and Industrial Group keeds), A. Nijholn: (Univessity of 
"GIPSI SM 90" and then with the Twente), P. America (Philips 
company GPSI SA for the devel- Research L a h r a t o ~ e s  Eindhoven), 

J.A. Beegstra (University of 
Amsterdm), D.S. Scott (Carnegie- 
Mellon University, Pittsburgh), 
W.P- de Woever (University of 
Eindhsven) and E.-W. Olderog 
(University of Kiel). Since 9973 
De Bakker is also professor sf 
computer science a t  the Free 
University of Amsterdam. 

INRIA - A delegation sf thirty 
W R  deputies, lead by M r ~  Jacques 
@hirac and Mr. Main Devaquet, 
visited INRIA - Sophia Antipolis 
on March 3 1 st. After a general pre- 
sentation of INRIA and i ts  
research unit in Sophia-Antipolls, 
they visited the Robotics 
Eabratory, where Mr. Jem-Daniel 
Boissomat, leader of the PRISNE 
project, explained the scicntifjc 
objectives and the accomplish- 
ments s f  his project. 



GMD - Prof- Radu Popescu- 
Zelebin has k,ea appinted head of  
the GMD Research Center for 
Vpen Commnnncatnsn Systems 
(FOKUS), in Berlin. In this Pdnc- 
tion he is successor to Prof* '.ad 
Zandec Prof. Bra Wadu Popescu- 
Zeledn was also appointed profcs- 
sor for open ~ o m m ~ n i c a t i o n  sys- 
tems at lhe TcchnicaNnivcrsity of 
Berlin. 

GMD - Dr- Stefan J2hnichen, 
head sf  the GMD Researcl~ Group 
for Program S ~ T U C ~ U P ~ S ,  was 
appointed professor by the 
University of R a r l s ~ ~ h e .  J ~ w i h e n  
focusses his work on teaching a ~ d  
rescarch in the field of program 
stmctures and data orga~~ization. 

GMD - Dr, Hans Mart in 
FVacker, formerly head of the 
Hauptabteilung Zentrale 
Datenvcrarbeiluwg dcr Deutschen 
Forschungsansaala fGr Luft- und 
R a ~ m  fpFhg, was anpint& h head of 
the GMD Institute for 
Compukationa% Bnfrastmcauees on 
May 2, 1989. 

GMD - Dr- E k e  Best, member 
of the GMD Institute for 
Foundations of Information 
Techslogy, was appoined psofes- 
sor for theoretical infomatics by 
the University of Hildesheim. Best 
focusses his work on research and 
teaching in the fields of formal 
semantics, Petri nets and concur- 
rency. 

GMD - Ernst-Joachim 
Freiherr vow Ledebur, advisor on 
international affairs of GMD, has 
re t~red  for age reasons. Before 
joining GMD, FreiRerr von 
kedebtrr was working in the field 
of technical information for the 
Gesellschaft W r Infomation und 
Dokramenl;lCion. 

CW% - Pt3Dfe J ~ C Q  d.2 T$,ai.<g,ci-, 
head of cqc depapjnent sf s~&+j&p: 

technoBiogy, has been elected a 
member of the Royd Nethedand: 
Academy of Ans 2ad Sciences, De 
B&er's research concentrates on 
Cne semantics of programming !a.~--,-- 
gaages. 

ChVI - l%o A~r thonsse .  
researcher in the Departrnen",f 
Operations Research, S;aris;jcs; 
and System Theory? and ~ s s o c ~ ~ B c ~ .  
w i ~ .  C@W1 since 1961, kfi 'c1-1 A ~ i i i  

~ " 
1, 1989, for a consultmc-4 pc~s~tnox 
in industry. At CB@1 RC rna~nly  
wsfked on combina'aodal oop~inri~ii". 
tion problems and decision suppax 
syS%ems" 

Cwl - pref ,  Jan Kzy@.I 
Lenstra, hcad of Cne Deparixcnr; 
of Operations Research, Statistics: 
and Systenn Theory, left CWI sra 
July I ,  1989- to aecepm peokssa- 
ship in Mathematics, in pzirTicu"na. 
Optimization and Planning, at ihe 
Technical University of 
Eindhovcn. He is succeeded 1,y 
Onno Boxma, who was a projec~ 
leader in depaflmena. Lcfistra, 
member of a well-known Family of 
Dutch mathematicia-ars, came 50 

work at CWE in "s969. 

INRIA - Bernard Lorho. pro- 
fessor at Or16ans University and 
Scientific Head of the prsjccl  
"kam~guages and Translation" at 
INRIA has been appointed 
Director s f  the Center of INRIA 
Rocquencoufi. 

IIWHA - Maurice Robin, for- 
merly Vice Director of ImEA, 11;s 
been appointed responsible of ere 
Department of Mathematics ana 
Information Technology at the 
French Ministry for Rescarch and 
Techology. 

HNWBA - Patrick Valduriex 
came back from the USA where he 
stayed four years a t  MCC - 
Austin. From September 1 st he is 
Scientific Head of the project 
S A B E .  
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