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he main lhenne of this issue is Software Quality and relr'ked actavliien in 
ERCrM. Rather than discussing Software Quality, this editorial w!ii corsid- 
er issues related to Research Quality, a topic which ought tc have broitder 

inmplications for ERCIM and the European research cos~munlty in general. Research 
Quality, much like Software Quality, is not always easy to put your ha.ns;ls can and 
yet we a!l have an intuitive notion of what it is; in the ircadernic world, we some- 
times even try to characterise it in quantitative ierms. However, giving a precise 
definition of what constitutes quality in research or establishing means guanii- 
fy it may not be all that important. Perhaps more ilnportant is for the acadcanic and 
research community to work toward creating an environment which promotes re- 
search quality and innovation at a National and 1Eerropeai-l level. 

Activities in Sofrware Quality 
Pri~cipiies an@ Techniques 

kdtr~sial 
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- 

I echwslsgy Transfer 

Events 

irr Brref 

I'dumer~ca? itnear Algebra 

FORTH has recently joined ERCIM with the expectation that the above go21 wi14 be 
pursued and eventually achieved through closer cooperation among @RCIM mein- 
bers, as well as between ERCIM and the European Communities, tlae European re- 
search community at large, and industry. The key to productive cooperation in a61 
cases is communication. Thus, ERCIM should establish direct channels of cornmu- 
nication with sufficient capacity, at different levels and across national and insti- 
tutional boundaries. All types of cooperation mentioned above are important in crc- 
ating the right environment for quality research and innovation. Coenrnunicarion 
and cooperation with European industry is particulxly imporlank, iC the outcome 
of research erfort is to be focussed and addressing real needs timely, thus strength- 
ening its competitiveness. 

ERCIM, combining the strengths of its member institutions, is in a fitvourablc pcp- 
sition to act as a catalyst for developments which will raise the level of European 
research, particularly in the areas of information technology and applied mathe- 
matics. To precipitate such developments, ERCIM needs to define goals and strate- 
gies, which will influence and even deterrnine scientific policy. 

Whereas the goal of creating an environment which promotes rescarch quality and 
innovation in a European context is a scientific goal most of us can agree upon, the 
process of arriving at a consensus on some policy or strategic issues may be ar times 
challenging, stimulating very interesting discussions, but the results are bound to 
be rewarding. However, agreement on scientific goals and strategies ought to be 
easier to obtain and may form the basis for reaching a consensus on other issues. 
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I" - $ 1  S NTEF DELAB 
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SINTEP DSB.AW formally became a 
~ n e m b e r  of' EKCTM, along with 
FORTH, a& the last ERCIM meeting 
held i n  Pisa in Mag, increasing the 
number of partners in the consortium 
to eight. 

The SYNTEF Croup in Trondheim, 
Norway, i s  the largest independentre- 
search organisation in Scandinavia. Our 
staCf o f  two thousand complete about 
3000 projects each year for clients all 
over the world. Our research spans most 
technoPogical disciplines, the natural and 
social sciermces, and medicine. 

The SINTEF Croup cooperates closely 
with the Norwegian Institute o f  
Technology ( N T H ) .  This enables the in- 
stitutions to share laboratories, equip- 
ment and specialist staff; a significant 
contribution to expertise. In size and 
qualitv: the SINTEFJNTH research com- 
munity has an established international 
position as a leading technological in- 
novator. 

Our business idea is to provide research 
and development services to public and 
private industry, agencies and adminis- 
trations. W e  have a growing number o f  
international clients. 

Depending on the type o f  project we can 
offer highly skilled professionals to solve 
a problem, offer additional capacity to 
the client's own research department, 
give access to special laboratory facili- 
ties, provide software and computing ca- 
pacity, elc. 

Project teams can be established togeth- 
cr with the client, and the work can be 
done either in-house or at the client's 
premises. Implementation o f  the results 
of a development project is often done 
by our s~a f f  working in close contact with 
the client's own mnanuLacturing depart- 

, ment. 

SiNTEF DELAB piays a key role in the operation of UNlNET, a compljier 
network that links universities and research organisations in Norway. I 

SINTEF DELAB,  specialising in infor- 
mation technology, is a dominating di- 
vision in the SINTEF Group. W e  have a 
staff o f  about 175 and a turnover around 
11 2 million NOK (14 million ECU). More 
than 130 members o f  staff hold masters 
or doctoral degrees from leading uni- 
versities, and together with the person- 
nel at the associated department at N T H ,  
we total more than 300, making this the 
largest information technology centre in 
Scandinavia. 

Our main research areas can be cate- 
gorised as follows: 

* Knowledge Based Systems including 
knowledge acquisition, modelling and 
engineering, expert systems, image 
processing and user interfaces. 

* Database Technology including dis- 
tributed databases, transaction orient- 
ed information systems, data models, 

database extendibility and database en- 
vironments. 

* Software Engineering Technology in- 
cluding methods and tools for system 
development and reuse, transformation 
technologies, purpose directed devel- 
opment o f  real-time systems, quality 
assurance, quality and productivity 
metrics and safety and reliability anal- 
ysis. 

* Communication Networks including 
distributed heterogeneous networking, 
network systems, administration and 
switching, distributed applications, 
traffic models, security systems and 
switching system reliability. 

* Radio Coinmunication including satel- 
lite systems, sensor systen'ls, anten- 
nas, microwave engineering and cir- 
cuit design. 

* Transmission Systems including mo- 
bile communications, coding, modu- 
lation and information theory. 



a Acoustics Including speech processing, 
ra~ona acoustics, transportation noise, 
mise abatement ktnd underwater acous- 
tics. 

High Speed Electronics including de- 
sign, modelling, prototyping, chaa-ac- 
terisation and testing of integrated cir- 
cuits, modules and interconnects. 

o Thin Film Technology including sub- 
micron laboratory facilities with 
molecular beam epiraxy for electron- 
ic and electro-optic devices. 

Optical Communications including op- 
tical fibres, switches, lasers and co- 
herent detection techniques. 

@ Surface and Bulk Acoustic Waves for 
analog signal processing. 

@ VLSI design including design for testa- 
Mlity, built-in self test, boundary scan 
techniques and design quality mod- 
elling. 

* Measurement Equipment and Sensor 
Technology including optical, elec- 
tronic and acoustical sensors and in- 
strumentation systems. 

SlNTEF DELAB, or juct DELAB among 
friends, participates in several European 
research programs: GAUD1 and ADEPT 
under the DRIVE program, PROTEUS, 
CAFE and UNITE under the ESPRIT pro- 
gram and CTA under the EUREKA pro- 
gram. Our previous record include 
among other projects participation in 
SAM, PARASOL, REBOOT, RARE, MHS 
and ACKNOWLEDGE. 

DELAB plays a key role in the operat1011 
of UNINETT, a computer network for 
Norwegian universities and research or- 
ganisations. We also participate in the 
COSINE program and the Internet x.400 
project. In Norway we are a centre of ex- 
cellence tor x.400 electronic mail sys- 
terns. 

The Norwegian Telecom Research 1s one 
of our major client,. Together we con- 
tributed significantly to the standardisa- 
lion of the new pan-European mobile 
telephone system, GSM. The new system 
is to a large extent based on the results 
of a joint study project carried out at 
DELAB. 

I DELAB has participated in a number of 
projects within the field of satellite com- 
munication. INMARSAT and INTELSAT 

are m s n g  o w  cu~tomers, and we aavc 
a long lasting cooperatlon~ w~hh ESA, the 
European Space Agency. One of thela 
last satellites, EWS-I. carries an allirne- 
ter In the payload wath SAW-components 
developed by DELAM. 

Two other SINTEF divisio~~s may also be 
of particular interest to the ERCIM News 
reader: SINTEF Industrial Mzthematics 
and SINTEF Automatic Control. Our di- 
vision for Industrial Mathematics spe- 
cialises in mathematical modelling and 
large scale supercomputing. Their com- 
puting facilities include a CRAY Y-MP 
Y)4/464 Supercomputer. 

foundahion. Oi: ;Re other hand, rhcrc are 
no outside financing sources, either, so 
311 our income is generated by 'kale" of 
know-how through researcls and devel- 
opment pr@ectc. 

@ 
Please eowtaei" 
Truss Gjestland SINTEF DELAB 
9437992600 
emall: Gjeatlend@deQaQ.sinteI.n&a 

This is a 4 processor 5 12 Mbyte com- 
puter with a capacity of 1.3 GFlops. It 
operates in a UNIX environment, but can 
also be accessed from other non-UNIX 
hosts. 

Our division for Automatic Control spe- 
cialises in general process control sys- 
tems, mathematical modelling and sim- 
ulation, instrumentation, and man-ma- 
chine interface and decision support 
systems. 

Technically and legally SINTEF is a foun- 
dation. This implies that all of the prof- 
it remains in SINTEF, and there are no 
outside parties that draw funds out of the 

The Norwegian 
institute of 
Technology and 
SINTEF are 
located at the 
same campus in 
Trsndheim. 
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i Represerriacion 

A one-dsy Sici;firig CGiIlmittei: bvqeeiing 

was o~garuised previous to the Workshops 
in orde; to discuss ERCHM policy in 
preparabjon I,r the Directors7 Meeting, 
which was held during the Workshops. 
7 
I he Steesi~-.pi. Csi~ninittee also selected 
rhc next 6 ERCIM Fe;elHows from the large 
number of candidates who had first been 
evaluated by the separate member insti- 
~vrions. The Directors' Meeting was of 
partli.u?cr irmportancc as, among other 
;ibrngs, ~ u c h  time Zrab discussion was 
g;vei-9 'ro :he Cclture strategy ok'ERClM and 

. . 
i he  r-~ie wh:,li, should be playec] by 
:-?l? --A F i:9 iili: ;,c~~l%i[i: community.. 

A'. ;::a, 9lerlar-y ~ 2 : i S k i :  O n  line final day, 
:.;.!c :ioni _.lsiirt?rs;s %r~-i.i~..aily signed the 

. . 
1:; I ::tfi!e[ :rIaKirag [hem a~fficiai ERCBM 
- ,  F-, ~ 

J C L !  ~ ~ - ' ; r c , :  . i ? s i~ i t~ rc  of Comp~i tc r  
$ c ~ ~ ~ ' c ~  .!- G"rjI<?'_,3 - ';hie FotJn&rioe1 of 

-n 
c i l  s-n..;:;fi ,!:-.r 1 cciln:<iogy - Hellas (see -. 

;:<:Jj',/j ~ ~ ~ ~ ~ . i : , :  I\i:,,9) mi& S] jd'TEF DELAB 
,. \ I,::,: i1+e , - I ,  Ini;is:ng the current num- 

n:r :>' ERC'llP :Jlrt:;ess up lo eight. 

TWO new institutes formally join EWCiM : 33s Directors oz ;.OR%k ~,lsd 
SINTEF BELAB seen hers signing the sg~esrf3sqai da ,;ad px-r 3.,-5s!~ , 
the final day of the ERCIM meeting in PRsa. From tieft to right" Aags 
Thbsnem, Director of SlNTEF DEkAB (Norway) and E8efthauioa E c o ~ ~ G ~ ~ u ,  
President sf FORTH (Greece). (Photos: IEB-CNR) 

Brief reports by the coordinators or' the end dcfi'initioil :md opiniorrs fiirmiil2itet! 
three workshops appear below. 'The necessity of introducing Po?-rn;l 

fiAetlrods for Qual i ry also encou:?tered 

Fourteen papers were selected by the 
local organisers at each ERClM site, in 
order to obtain a representative picture 
of activities in the SQ field throughout 
the ERCIM community. The contribu- 
tions ranged over topics such as: Models, 
Mcirics, Techniques, Fonnal Methods. 

The quality of the papers and the pre- 
sentations was rated as high by most of 
the participants. As there were nnany in- 
terventions from the floor, it was not easy 
to kcep the presentation time within the 
prefixed schedule, 

In particular, the session on Wletrics slim- 
~rlared a lively comparison of the differ- 

contrasting posiriofis 

'The very definition of Sasftsvarc Quality 
was debinred in the coaliii;ding pace1 ses- 
sion by a speaker from each E13CIiVI site. 
'This encc~uraged further general discus- 
sion which included the audience, and 
resuited in the following proposals: 

e the setting up of kt Europeal~ "Dis- 
tributed Software Eneir~eerine Labo- 

L L, 

ralory"; 

63 an e-mail bulletin to disseminate in- 
formation on1 the activities carricd 
out in this area at the different sites; 

Q periodic meetings on SQ in  general or 
on more specific topics. 

The workshop closed with a general 
commitment to keep interest alivc by fre- 
quent e-miail conracts. 

E 
Please contact : 
Antonia BerGo!ina - IEE-GNR 
+3956593448 
email: antoQie8,pi.cns.E 
or: Mario Fusani - !%I-CNW 
93950593498 
email: fpasanl@iiei.pi.enr.ii! 



The ERCIM \Yorkshopa, hosted by CNR Infor-mati 
81-22 Mag 1992, brought together apprsxi~~~atelg 
different ERCIM institutes. (Photo: !El-GNW$ 

Tire firs; EW.ZIW; \ws:&shop on t<R met 
with considerable interest from the 
%?.SiM cso~n~muntty working both in the 
;heoretical and in ;hi: cxperinnes~tai sides 
of knowledge representation; this was 
evidenced by the high number of sub- 
rnkssic~r-ns ;ind participants. The papers 
presented led to a number of lively dis- 
c~assiuns. Although the contributions ad- 
~kres:;ec8 practically all fieids of KK, three 
[rends cl.en:Iy e9ei;ged. 

! ; 2~ t r~:ld ( " ~ 7  3s ~r;~:si.~:anl:y represent- 
i 
j cd viirhln EWGIM is the study of  terrni- 
i ~ol.n~gical logics. These logics are Bre de- 
: ccend:snrs or ?he Trame-'basrd b3ov:ledge 1 
I reprl-sensatior larrguages of I-he lale 70's. 
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during the Workshop was a new ~rnpulse 
lowards the study of fomalisms for the 
representation of temporal knowledge, 
part1 y caused by the recent resurgence of 
interest in planning in the artificial in- 
telligence community. A third, particu- 
larly important, trend that emerged from 
the workshop is the heavy investment 
that the research community is putting 
into the semantic analysis of natural Iw- 
guage. This is epitomised by Dynamic 
Predicate Logic, a major area of investi- 
gation within ERCIM that seems to have 
a considerable potential not only in terms 
of natural language processing applica- 
tions, but also as a unifying paradigm for 
the study of knowledge and information. 

B 
Please contact: Carlo Meghini - IEI-CNR 
+3950593405 
email: meghini@iei.pi.cnr.it 
or: Fabrimis Sebastiani - !$I-CNR 
+39 50 593 407 
emel!: fabrizio@iei.pi.enr.it 

Twelve contributions were submitted to 
the Numerical Linear Algebra Workshop 
from four of the member organisations: 
INRIA, RAL, CWI and CNR 

The quality of the papers was high, part- 
ly because of the decision made by the 
coordinators not to make an open call for 
papers; contributions were requested di- 
rectly from the Local Coordinators who 
made a selection. The sub.jects covered 
almost all the main areas of nuinerical 
linear algebra, both in sequential and par- 
allel; the most recurring themes were it- 
erative methods for solving large and 
sparse (and structured) linear systcms, 
and the computation of the eigenvalues 
of matrices. 

consideration by one coi~t~ibr;:-ioi~, Tne 
other major theme addressed was ihe 
computation oteigenvalues for both sym- 
metric and unsynnmetric matrices. 
Finally, a few papers dealc viith scla:ctcd 
spccial topics, such as the error andysis 
of methods for computing the matrix ex- 
ponential, and strategies Car achieving a 
high load balancing in parallel Gausaiai~ 
elimination algorithms. 

The success of the wrorksl-rop conflim5 
the need to consohdata and ex,eild ih: 
role actually played b y  m a t h ~ ~ n a r a c -  
(both theoretical and appiled) in ERCIM. 

';I 
ri2i 

Please contact: 
Mauro Leoncini - BE[-CNW 
+3950593452 
e-mail: leoncini@lei.~i.ear~ii'I 
or: Giovanni ~ e s t a  -'&EI-CNW 

The topics covered almost all the main +39 593 452 

areas of numerical linear algebra, both .mail: ,,st;d@iei.~i.r~r.fi 
in sequential and parallel computation 



diganilkhlnu concelnrng PDK) oniy uue 
mkithematacs that were In fashlon 50 
ymrq ago indeed, the formal theory of 
PDE and group5 of rrmsfonnat~ons ha\  the^ ry and 
becn created dncl developed durlng the 
yean 1960 to 1975 by Donald Spencer Practice 
m the USA. However, though thns work 

asad Group Thesrv: superiedes the cla\slcal approaches in Verif jcaf ion 
9 sl 

(Maunce Janet, E l ~ e  Cartan), it is still New Perspectives I,,IY ull~.own by matlienlatlcia~~\ and by sgefafai;is Ones! 

in Computer has never been applied. Also, it is a fact - .  -- 

that, during the last 10 )~cars, people have The workshop is intended to provide 

Algebra been trying to study nonlinear phenom- a bridge between and practice 
ena by means of formal algebraic or ge- in formal verification of concurrent 

and Group ollletric techniques of numerical and distributed systems, Such as pro- 
or functional ones. tocols, real-time control systems and 

In line with a previous coarse held at 
INRIA in November 1990, the ERCIM 
Advanced Course 66Partial DiRerentiaQ 
Equations and Group Theory9?, held 
at GMD from 6-10 April 1992, was 
quite snccessfu! with 45 participants 
coming from I5 countries including 
the USA, Canada, Anstra%ia, South 
Africa, Venezuela and most of west- 
ern Europe. Accordinglly, it will be re- 
peated next year at CWI, Amsterdam, 
from 22-26 March 1993, with the sup- 
port of INRIA, GMD and CAN. 

As a basic motivati~r? fcr organlsing such 
a course, one must notice that the wide- 
spreading importance of computer alge- 
bra today hides the fact that most of the 

Therefore, the p~~rposc of the course is 
to give a self-contained introduction, at 
a graduate level, to these new tools, while 
illustrating them with specific examples 
coming from various branches of engi- 
neering sciences and applied mathemat- 
ics. In particular, the course presents for 
the first time the long-awaited group the- 
oretical unification of the mathematical 
models of elasticity, heat and electro- 
magnetism, allowing for a unique rinite 
elements formulation. 

Please contact: 
Jean-Fran~ois Pommarel - ENPC, France 
+33 1 43 04 40 98 
sry..  1an.+33 1 43 04 63 64 

or: 
Frans Snijders - CWI 
+31 20 592 41 71 
email: franss@cwi.nl 

digital systems. The workshop aims at 
providing ERCEM researchers with an 
opportunity to share theoretical results 
and practical experiences in the field 
of formal verification, 

Typical but non exclusive subjectr in- 
clude: 

Verification Theories; 
* Formal Verification Methods and 
Tools; 

Issues in Automatic Verification. 
Particular attention will be given to ver- 
ification techniques for non finite-state 
systems, case studies and attempts at in- 
tegrating different verification techniques 
and too!.. 

The workshop will be held in Pisa, 9- 1 1 
December 1992, and is organised by 
Alessandro Fantechi, Stefania Gnesi, 
Paola Inverardi (IEI-CNR), and Diego 
Latella (CNUCE-CNK). The number of 
participants will be limited to 40 persons. 
Papers are solicited from ERCIM sites by 
October 1st 1992. Each site can also in- 
vite external collaborators. Participation 
will be considered according to the ap- 
propriateness to the workshop theme. 

Papers (max. LO pages) should be sent, or 
a TeX version e-mailed to: 
Stefania Gnesi 
IEI-CNR 
Via S. Maria, 46 
1-56126 PISA 

Please contact: Stefania Gnesi - IEI-CNR 
+3950593486 
fax: +39 50 554 342 
email: gnesi@vm.iei.pi.cnr.it 

The main speaker, Jean-Fran~ois Pornmaret, in action! 
(Photo: MBnch, GMD) 



M Mee 0 Programming Languages .I--! reuse, 

Tnn~ovative fa~ti~rfi foi- TCUSC. 
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- - - - - - - -  ~ -~ 

The efficient implementation of inte- s. Constantopoulos, FORTWIGS 
of-service, call acce 

grated vision tasks on parallel architec- 
tures constitutes a challenging problem, : Uannis Vassiliou, FORTH-ICS 

which requires careful consideration of il: yannis@csi.forth.gr 

the computational and communication art network maria 

requirements of such tasks, the resources 0 Use of expert umerical Methods for Linear 

provided by different parallel architec- management. 
Nonlinear Problems in Wave 

tures, and the dependence of load distri- . network ma 
bution at different levels of vision on 
image Interne&te level vision p on Numerical Mellzod? 

tasks are of interest in this con- d Nonlinear Problen-ls in 

text due to the substantial data reduction ation will be coordinated 

which occurs a computer plications, pacs-to-pacs interconnec- by Vassilios Dougalis and John 
Papadakis of the Institute of Applied and 
Computational Mathematics of FORTH. 

tures used to r 
ical modelling and analysis of nu- 

.,,*,at;,. C i & i L C L : C I  a-,"l.,<.';r. ,:u I I U . P L i . -  ..,-..P'. V I L i v ' r , ~  cis:.& l,n<i 

Costas Courcoubetis, 
cient implementation of integrated vision erwater acoustics) and for nonlinear 

email: courcou@csi.fo 
tasks on parallel architectures. All re- blems (with emphasis on non-lines 

searchers currently involved in related ispersive waves and conservation laws). 

work on parallel image analysis and 

systems/architectures, and applic ougalis, FORTH-IACM 

are encouraged to submit papers. I 

esentations will be lim- 
area of active research. 

Coordinator: 
Stelios Orphanoudakis, FORTH-ICS with-reuse methods. 
email: orphanou@csi.forth.gr Development methodologies p 

ing (and taking advantage of) reuse. 
2. Network Management 

vironments and support 

e reposi- GR-7 1 1 10 Heraklion, Crete, Greece 
Attn: <Coordinator-name> 

ERCIM Workshops 1 

As usual, "ofh research papers oii ihec- 
'The next ERCIM Meeting held participating organisation to present its 

retical and experimental aspects of sofi- 
on 29-30 October current network management solution 

ware reuse and state-of-the-research pa- 
'The Institute of C and to discuss its future plans. The pos- 

pers carried out in ERCHM sites are 
FORTH in Herak sibility of creating an integrated high- 

sought. Thc Workshop will consist of se- 
Four waprkshops will be - speed network connecting all the organ- 

lected prcscntations and will conclude 
scribed briefly bekp-7, isations with a common network man- 

with a pancl sunnnnarising the major 'e- 
agement platform will be discussed. 

I, Parallel Architectures sults. 
Emphasis will be placed on the follow- 

for Campnter Vision ing topics: 
Coordinators: 

~ 
9 
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by Antsnia BertoBins and Mario 
Fusanii 

-- - 

It may we11 be that the land s f  
Software Quality lies in the realm of 
Utopia. However, we can be certain 
that it is a highly receptive and free 
trading country, importing method- 
ologies from any branch of software 
technology, and not only. Indeed, it 
would be very hard to identify a ter- 
ritory of Information Science that is 
totally foreign to SQ. 

That the boundaries of SQ are not yet well 
established is cvident from the fact that 
no more technical definition than the 
quite general and ambitious qmulity is 
suti~fuction ofusr~r's neecis is attempted 
in the literature. And indeed this is the 
conclusion that can be drawn from a first 
glance at rhe multi-coloured range of re- 
ports describing on-going research ac- 
tivities in SQ principles and techniques 
in this section of ERCIM News. This sit- 

uation is also confirmed by the contri- 
butions to the ERCIM Workshop on the 
same subject organised by CNR, Pisa, in 
May (see page 4). 

The task of introducing this rich variety 
of articles as a homogeneous group is ex- 
tremely challenging as it implies starting 
to define and build up a general disci- 
pline for SQ. Unfortunately, it is also a 
very tough task. As the readers can judge 
on their own, and without belittling their 
individual worth, the contributions come 
from the most disparate areas, lacking, 
at the present state of the art, a common 
organisation and integrated objectives. 
An example of this multidisciplinariety 
is readily provided by thc long list of SQ 
relevant topics in which INESC is active 
(Velga). 

Some of the research projects appear to 
follow more trad~t~onul SQ tracks, even 
though each presents rtr own innovative 
and attractive aspects. We refer to the 

couid prove thai any of these topics is 
not related to SQ; in fact; they refcr, re- 
spectively, to specific attributes of SQ. 
such as reliability (van Pul) and cor- 
rectness (Jiihnichen and Burghardt) and 
approaches lo SQ control, such as step- 
wise refinement (Castelli and Locurato- 
lo) and SQ assurance, S L I C ~ ,  as validittion 
(Jan Kok). 

The most relevant conclusioll we can 
draw on thc section as a whole is that 
such a flourishing of contributions 
should certainly stimulate constructive 
comparison between the diffcreat ap- 
proaches and encourage profitable ex- 
changes of ideas and even cultures, 
which arc surely the  main goals of 
EKCIM itself. 
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functional units, which leads to their "n 
Even without the above environment, ob- coanbinatia~n (PI- unification into generic I 5 
ject-orientation by itself has a strong im- compon~ents, thus reducing the code size 
pact on quality. The concept of data hid- considerably. This detection is only p o s  
ing enforces the identification of inde- sible by capturing the semantics of each 

P 
pendent data structures with minimal cornponerat in a formal way, because _I 

interfaces between them (access mcth- variable names and inlinc comments de- a 

ods), which can be changed or modificd perrd on the understanding and habits of 
without side effects. thc individual programmer. 

by Panos Constantspoulos 
and Martin Doerr 

- - 

ITHACA is a large ESPRIT-11 project 
the objective of which is to develop an 
integrated ob,ject-oriented soaware de- 
velopment environment, thus eventu- 
ally reducing the costs of producing 
new applications. I& is based on three 
major principles: 

e developxnenr of components guided by 
formal requirement specifications 

a detection and creation of generic com- 
ponents and the provision of large 
evolving libraries of such components. 
reuse and refinement of existing com- 
ponents and other knowledge acquired 
during previous developments (designs 
elc .) 

The rnajor efforts aim at creating a strict- 
ly object-oriented programming language 
(COOL), with persistent objects heici in a 
database (CooMS), a debugger (MAX), a 
visual scripting tool (VISTA), a require- 
ments collection and specification tool 
(RECAST), a software information base 
(SIB) and cie~nonstrator applications. 

FORTH is responsiblc for the SIB, which 
is not simply a software repository, but 
tries to address two non-trivial issues: 

storage of descriptions and knowledge 
about the life cycle of a software ob- 
ject with minimal user effort and min- 
imal duplication of information in a 
semantic network. 

s retrieval of arbitrary components by se- 
mantic descriptions, associations and 
similarity. 

The programming tools (compilers, 
database schema generators) enter struc- 
tural information to the SIB aulomati- 
cally, which can be supplemented man- 
ually. The SIB is thus the point where all 
the crucial information to produce qual- 
ity software and to decide on and im- 
prove software quality is centred. 

Furthemore, the concept of isA hierar- 
chies and polymovhism (virtual func- 
tions in C++) allow for the design ac- 
cording to semantic structures hiding not 
only interior data but also "special cases". 
This increases the prob~tbility that an ex- 
tension in functionality to a given pro- 
grim will affect one semantic unit only. 

RECAST, which operates with a higher 
level user i n t e r k e  on top 01 the SIB, sup- 
ports the developer in a formal way to 
derive such semantic software units from 
requirements and structures in the end- 
user domain and maintains the corre- 
spondence of requiremerlts to these units 
for their whole life cycle. Hence the qual- 
ity of semantically wganised structures 
is improved and future developers are 
guided to preserve the intended seman- 
tics during modifications. The probabil- 
ity that the end product actually does 
what was required is increased, which is 
anoiher quality aspect. 

The general problem of evaluating soft- 
ware quality in contrast to a mechanical 
device like a car or a computer board is 
that the main structures are not visible at 
a first glance. Inline comments describe 
only unidirectional relations from pieces 
of code to the items referred. 

Hence another major goal of the SIB is 
to allow a fast and deep insight into soft- 
ware structures by various representation 
methods currently under development. 
By simple queries, graphs of transitive 
structures, such as flowcharts, class hi- 
erarchies, data affected by some compo- 
nent, can be produced dynamically with 
arbitrary criteria. Thus design compo- 
nents with overloaded complexity, or up 
to now undetected subcornponents can 
be identified. This helps to improve soft- 
ware structures a posteriori, and also to 
control possible side effects of an in- 
tended modification. 
Another aspect is the detection of paral- 
lel development of the same or similar 

Making these componellts available to 
other programs and deveiopers leads to 
the general concept of reuse. A major 
problem is the retrieval of a component 
to be reused, if its mlame, precise specifi- 
cations and existence are unknown. The 
probability of finding exactly what one 
is looking for is relatively low, whereas 
therc is a high probability of finding 
something similar in a large software 
base, which may be reused by minor 
modifications either to the initial design 
or to the retrieved component. Hence the 
retrieval system must support querying 
by semantic descriptions and a sound no- 
tion of similarity or conceptual closeness. 

The impact of reuse, besldes the econo- 
my of development, is the usage oS well 
tested (tructed) code in terms of stabilr- 
ty and using algorithms which turned out 
to be optirnal for the intended usc. 

in conciusioii, the ITWCA approach eii- 
forces the following major aspects of 
software quality : 
* robustness of software against n~sdifi- 

cations and enhancements 
reduction of en-ors during development 
and modifications 
usage of well tested, trusted code 
usage of optimal algorithms 
reduction of code needed for a given 
application. 

Partners in the ITHACA projecl are: 
Siemens-Nixdorf - Gerrnany (mail? con- 
tractor), Bull - France, Datamont - Italy, 
TAO - Spain,  ICS-FORTH - Crcece ,  
University of Geneva - Swit~erland. 
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1 by Pedro Veiga 

Systems: 
Research, 

- -  ---- 

In the initial phases of software pro- 
duction there is not always motivations 
for quality. However, when the size of 
the software increases and\or when the 
life cycle of the software extends for a 
long period, maintaining the software 
can he a very 3erious and difficult 
problem, if the software was not built 
with well established methods. 

lit is with these problems in mind that, in- 
side INESC, several groups carry out 
W&D activities in the area o f  Software 
Engineering. Some topics of  activity that 
are relevant for software quality are pur- 
sued by one more groups inside INESC 
and are short1 y enurncrated below: 
a The use of  formal methods (logical, al- 

gebraic and categorial) in the software 
production cycle, starting from the 
early phases of  specification, and then 
in the design and the verification, can 
prove to be crucial in production cor- 
rect systems. 

s The use o f  well established develop- 
ment methods and their automation by 
uslng CASE (Computer Aided 
Software Engineering) tools can im- 
prove the production and the quality 
of  the software production process, by 
reducing the number of  interventions 
of  programmers and by automatically 
control their activities. 
Development and the use of  adequate 
progrdmming environments (integrat- 
ed sets o f  software tools), that can pro- 
vide the computational support that 
helps progrmlners to fully concentrate 
in the creative aspects of  software de- 
sign and relieve them from the small 
and error prone activities that con- 
tribute to low quality software. 

The usage and pron~otion of  software 
sbarldards that permit the adoption of  
tech~iques to control the software prac- 
tice and management. 

e Another area that i s  starting to emerge 
is software metrics. It is felt that this 
is a rather important area, because the 
controllability o f  the software design 
process mandates the existence of good 
& o m  L ~ ~ E ~ ~ ~ ; ~ u ~ ~  - _ , _  to measure ;ha b SLlCCZSS or 
failure in the use of  specific methods 
and tools (one can only control what 
can be measured). 

B 
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GATEWAY: 
Metrics for 
Knowledge 
Based 
Systems 
by #ernher Behrendt 

WAL9s Knowledge Engineering Group 
has been involved in a joint industri- 
allacademic research project develop- 
ing metrics for knowledge based sys- 
tems. The project was part-funded by 
the Science and Engineering Research 
Council and the UK Department of 
Trade and Industry. The industrial 
partners were Logica Cambridge Ltd 
and Integral Solutions Ltd. 

The two-year project addressed some of  
the main issues in software project man- 
agement, such as: cost estimation, ben- 
efit analysis, risk assessment, and qual- 
ity assurance. The overall approach is to 
accommodate qualitative as well as quan- 
titative measures and most o f  the pro- 
posed metrics rely on the assessment of  
parameters whose values are on ordinal 
scales. 

At the hub o f  the various assessments is 
the so-called Project Model which allows 

measurable attributes to be placed wrih- 
in a coherent information repository. A 
good part of this framework has also been 
implemented as a prototype project in- 
formation gathering tool by OIIG o f  the 
partners. 

The Cost Model maps knowledge about 
the application domain, the development 
team, the organisa-tiona! environment and 
other key indicators onto quantitative 
bands for required effort. 

The Benefit Model assists in establish- 
ing a business case, and in assessing the 
feasibility of  a pro-ject. Are the benefits 
going to be tangible or intangible, short- 
term or long-tenn, will they be savings 
in resources or will they assist in open- 
ing up new markets? 

The Risk Model deals with technologi- 
cal risks, as well as external risks. Its 
major purpose is to make managers 
aware o f  high risk items and, possibly, 
to assign a "risk vector" to a project. As 
with benefits, the analysis of  risks con- 
tributes to the feasibility assessment. 
Another way of  using the risk model i s  
to track progress as far as the overall risk 
vector is concerned: the project manag- 
er may have taken some actions in order 
to alleviate some risks. Doing the anal- 
ysis again later on, he can check whether 
these actions have actually resulted in a 
lower risk vector for the project. 

The Quality Model can be used to es- 
tablish required quality, such as usabili- 
ty ,  maintainability, and performance. 
Comparing the actuals with the required 
values enable5 users to inonitor the level 
o f  quality achieved. 

The main deliverable o f  the prqject is a 
handbook which is aimed at practical use 
and which describes the metrics models 
and their modes of  use and presents the 
metrics in tabular formats. 

I 
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Mat hemalica 

Software 

by Mark van Pul 

Models for describing soaware relia- 
bility are studied at CWI using meth- 
ods from matbematical statistics. The 
project is sponsored by the Dutch 
'Feckndogy Foundation STW. 

As software systems have increased in 
size and complexity, reliability tests have 
become more and more  important. 
Finding the proper balance between de- 
velopment time and reliability is here an 
important economic issue. Dozens of 
models were proposed in the last twen- 
ty years to describe the evolution of re- 
liability or the error intensity of software 
during its development and testing phase. 
Some well-known so-called Error 
Counting and Debugging Models are the 
Jelinski-Moranda, Musa and Littlewood 
models, developed in the 1970s. Some 
models appear to work very well, but the 
reason for this has never been understood 
mathematically. 

A special class of such models (includ- 
ing those mentioned above and others), 
with failure intensities satisfying certain 

conditions, is investigated at CWI in a 
project sponsored by the Dutch 
Technology Foundation (STW) and car- 
ried out in cooperation with Richard Gill 
(University of Utrecht). It has been 
shown that, for this class of models, 
asymptotically ji.e. when the amount of 
data is large) maximum likelihood esti- 
mators for the model paranleters are con- 
sistent and cfficieni. Techniques have 
been studied and developed to improve 
the parameter estimation when the 
amount of data is restricted. Goodness 
of fit tests for software reliability mod- 
els were proposed and their limit distri- 
butions derived. Finally, most classical 
models assume perfect repair and con- 
stant software size, thus oversimplifying 
reality enormously. To this end, a new 
software reliability model that overcomes 
both restrictions in such a way that sta- 
tistical inference remains possible, has 
been introduced. 

This research project aims to shed more 
light in the mathematical and statistical 
aspects of software reliability, which is 
inherently stochastic in nature. It can per- 
haps offer the software industry an op- 
portunity to control, or to even improve, 
their test processes better. Industrial in- 
terest is always incorporated in STW pro- 
jects, for  example in this case from 
Philips Medical Systems and Ericsson 
Telecom. 

Please contact: Mark van Pul- CWI 
+31 20 592 4039 
email: mark@cwi.nl 

Database 
Design 
by Donatella CesleBli and Elvim 
becuratolo 

A methodology which allows the pso- 
duction of reliable, portable and main- 
tainabledatabase application soft~vare 
is being developed at TET-CNR, with- 
in the ESPRIT BRA Project FIDE 
(Formally Integrated Data Environ- 
ment). 

The design of a database system consists 
of three phases: 

Definition of Requirements, in which 
a model of the world that ccneompass- 
es the environment of the problem is 
created, 

e Conceptual Design, in which a speci- 
Iication of the system to be built is 
given, and 

@Implementation, in which the database 
system is developed. 

Most current database methodologies are 
unable to ensure that errors are not in- 
troduced when passing from one phase 
to the nexl. Our activity is focused on the 

Observed number of failures detected versus testing time for a typical large 
software project. f he dotted curve represents the expected error counting 
process according to Littlewood's model and maximum likelihood estima- 
tion. Important mathematical questions in Software Reliability are how to 
estimate the total number of faults initially present in the software, and 
how to predict the test time required to detect, say 95% of them. 

last two steps or  the design process and 
aims at  defining a new integrated 
methodology capable of guaranteeing the 
correctness of the database system by 
formally proving it with respect to the 
specification. 

The methodology being developed is 
based on a formal system engineering 
method, the B-Method, introduced re- 
cently by J.  R.  Abrial in collaboration 
with the BP Research Group. The B- 
Method sees the construction of a pro- 
gram as an incremental process whose 
final issue is the implementation. The im- 
porlant steps of this process are the spe- 
cification construction and the incre- 
mental refinement of the specification 
down to the implementation. The whole 
process is carried out within the same 
formal notational framework: the 



Abstract Maci~inc Notation. Pra~i~f obli- 
gations are used to state the specification 
consistency and the correctness of the re- 
finement process. 

In developing our database methodolo- 
gy we have defined a model, called Data 
Base Abstract Machine (DBAM), which 
allows data and constraints to be speci- 
L.: LJed witll a 6 6 , , " . - - ' . - & - , .  c %  - .-" 

~ ~ G I ~ ~ ~ L I ~ I ; L  L ~ ~ ~ L h s i ~ e i i e ~ s "  
which is at least comparable to that of 
the Semantic Data Models, and provides 
mechanisms for the incremental defini- 
tioil, structuring and reusability of the 
specification, which are at least equal in 
power to those provided by the Object- 
Oriented approach. 

The same model is also used in the re- 
finement process. This process consists 
of a sequence of steps, each of which pro- 
duces a DBAM which is closer to the iin- 
plementation than the previous one. The 
correctness of a step with respect to the 
previous one is guaranteed by proving a 
set of proof obligations. The starring 
point of the refinement is a DBAM that 
represents the schema specification 
whereas the end is a DBAM which can 
be automatically mapped into different 
database implementation languages. We 
believe that certain refinement steps may 
be rendered completely automatic. For 
those steps that require designer deci- 
sions, we are defining additional proof 
obligations that come from the particu- 
lar seinantics of our application area and 
state constraints on the implementation- 
a1 choices of the designer. We are propos- 
ing special techniques for these types of 
proof obligations to speed up the process 
of proving them. We are also investigat- 
ing a refinement process guided by op- 
timisation criteria. Finally, we intend to 
support the methodology with a tool set 
to cover the whole design process. 
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"Tgwards the 

of Correct 
Software: 
the Korso 

by Stefan Jghnichen and Jochen 
Burghardt 

-- 

Since la)")? the German Ministry of 
Research and Technology has been 
funding the pro,ject "Korso" which 
joins 14 mainly academic research in- 
stitutes and aims at conceiving meth- 
ods and tools for the construction and 
analysis of correct and reliable soft- 
ware. 

The work at GMD-Marlsruhe is con- 
cerned with automating the process of 
programming-in-the-small. Our aim is to 
be able to synthesise a program for a 
"straight-forward" problem from an im- 
plicit specification with as little human 
interaction as possible. This is consid- 
ered to be helpful in the software pro- 
duction process since, in general, a lot of 
such straight-forward algorithms are in- 
volved which require a large amount of 
work. 

We consider a first-order equational 
framework, with a specification consist- 
ing of a conjunction of (inconstructive) 
equations. By solving these equations 
using inductive narrowing, a functional 
program is synthesised that fulfils the 
specification. 

The main emphasis is placed on au- 
tomating the inductive solving process. 
A constructor-based sort system has been 
developed admitting the definition of a 
sort by a recursive definition of the set 
of constructor terms it comprises. New 
sorts may be built from old ones using 
(data) constructors. Sorts of arbitrary 
complexity are expressible, thus reflect- 
ing the complexity of terms appearing 
during the solving process. For example, 
the set of all binary numbers which con- 

tall1 at lea\( one "Oii, 1s expressible, mole- 
over, every f i n k  set of ground terms may 
be deilned as a sort I 
The rkinge sort or defined functions is not 
declared by the user, but calculated from 
its defining equations - depending on the 
sorts of the arguments. The effect of this 
is a potentially infinite overioacding, ai- 
! :Z~J/~EI~ the sort :;f' LI tern; lo be ck",?cd2L- 

ed with an adequate precision. Thc right- 
hmd-sides s f  different defining equa- 
tions are thus usually equipped with 
different sorts, allowing the selection of 
a suitable equation in a solving step by 
sort determination. In this way, most of 
the "proper" narrowing steps (i.e. which 
contribute to thc solution term) can be 
controlled by the sort systems, thus cut- 
ting down the search space drastically. 

Current research 

The sort system shall be further refined 
to allow for variable bindings (i.e. to cal- 
culate different sorts for x+x resp. x+y, 
namely even resp. nat if x and y have 
sort nat). This includes the generalisa- 
tion from sorts as sets of ground terms 
to recursively described sets of ground 
substitutions. 

In most of thc induction proofs, auxil- 
iary lemmas are necessary to "get 
through" the proof. The problem rather 
lies in forinulating the necessary lernmas 
than in proving or applying them. We 
want to experiment with several gener- 
alisation techniques to acquire candidates 
for a lemma from appropriate example 
instances. 
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Ensuring and Maintaining 
ity through Fsrma 

ect-Oriented Design 

by Gesrg Weichwein, Amilcar 
Sernadas end Jos6 Fiadeiro 

An object-oriented software develop- 
ment approach is being developed at 
INESG which promotes correctness 
with respect to customers9 needs, as 
the main quality hctsr, and tracka- 
bility as the key to ensure and main- 
tain quality. 

es, and expressive enough to be usable 
for detailed design. The idea is to tear 
down the language barriers between do- 
main experts and system ~inalysts on the 
one hand, and the programmers on the 
other. Making them use the same formal 
language avoids a major problem with 
(even formal) specification documents: 
What i s  actually implemeilted depends 
more on the programmer's interpretation 
of  the document than on the specifier's 
intention. Using a single language, there 

Correctness with respect to customers9 cLln be ,lo misurlderstandinga: we call 
needs is the primary quality keep rrdck of  changes and design deci- 

The notion o f  quality in Software sions during development, and ev, d 1 uate 

Engineering is different from the notion their correctness with respect to the orig- 

o f  quality in other engineering disci- inal specification. Another advantage i s  

plines. Car builders, for example, have that everybody involved in the process, 

to design their products such that they including the analysts, directly con- 

maintain their original state as long as tributes to the final product. 

possible while being used. Software, on 
What kind of language can play 

the other hand, does not degrade that 
this role? 

way: Once written and compiled, a pro- 
gram remains as it is (neglecting physi- 
cal damage lo the storage media). Quality 
here means matching the customer's 
needs. According to this view of  quali- 
ty, also software can degrade: It becomes 
less and less useful as the customer's 
needs change with time. So, in order to 
keep the customer satisfied, the software 
must change. However, how can we 
maintain quality i f  we cannot track the 
changes in the code that are necessary 
because o f  the requirements? At INESC, 
we have been developing a formal ob- 
ject-oriented design approach, OBLOG , 
which we claim serves the two purpos- 
es o f  ensuring that the delivered product 
is useful in the first place, and of  mak- 
ing a smooth evolution of  the product ac- 
cording to evolving requirements possi- 
ble. 

Make sure that everybody speaks 
the same language 

The crucial innovation is to use the same 
formal language throughout the whole 
life-cycle o f  a software project. Such a 
language has to be flexible enough to be 
already usable in the early analysis phas- 

W e  adopted a graphical object-oriented 
notation Ihr this purpose. The language 
has to be object-oriented for two main 
reasons. First, our proposed method is to 
start system development by modelling 
the "universe of  discourse" (UoD), i.e., 
by fixing and formalising the part of  the 
real world into which the system is to be 
inserted. After having formalised the 
UoD, development proceeds by detail- 
ing the specification towards more com- 
putational versions o f  the identified ob- 
jects, possibly introducing more objects 
for low-level tests.Whenever it seems ap- 
propriate, the actual design can be com- 
piled into executable code. 

The object-oriented way to formalise 
things is most akin to the way we nor- 
mally perceive the world, and therefore 
object-oriented models are more likely 
to capture people's understanding than 
other kinds of  models. Moreover, expe- 
rience shows that it is much easier to 
communicate an object model to other 
people (e.g. staff that is to use the sys- 
tem). For the same reason we advocate 
a graphical notation: "a picture says more 

Quality: a moving target 

than thousand words". And a graphical 
notation can be fomnlal? 

This is to ensure quality in the first place 
- now it has to be maintained through- 
out the life of the system. The mainte- 
nance phase is the most costly part 01 the 
software life cycie - some studies at- 
tribute up to 80% 06 the total budget of  
a software project to maintenance. An 
important part o f  this effort i s  caused by 
necessary evolution o f  the product. The 
need for continuous eliolution of  a soft- 
ware system arises from uaforeseen (and 
unfc>reseeable) changes o f  the world to 
which the system is addressed. It is com- 
mon practice to cope with design errors 
and changed requirements by re-coding 
a (small) part of the system. Iterating such 
changes causes the actual system to drift 
away more and more from its original 
design. So, even i f  the system has been 
implemented according to a formal spe- 
cification in the first place, the connec- 
tion to that specification gets lost as time 
proceeds. 

... 
a 
0 
2 
E: 

Maintain the specification, 
not the code 

The ORLOG approach lo the "mainte- 
nance problem" is to evolve the system 
not on the level o f  the code (which is ac- 
tually unaccessible), but on the level o f  
the specification. This means to go up 
the "waterfall" to the very top, changing 
the specification according to the 
changed requirements, re-design some 
parts of  the system, and then generate a 
new version o f  the code. This is possible 
because OBLOG is supported by a CASE 
tool that generates executable code from 
the diagrams. As a consequence, the sys- 
tem is always consistent with its speci- 
fication, low-level programming errors 
do not exist (there i s  no progrdmming), 
and possible design errors are much eas- 
ier and much earlier to detect because of  
rapid prototyping and the highly intuitive 
and communicable notation. 

Please contact: Georg Reichwein - INESC 
+351 1 3100322 
email: ger@inesc.pt 
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1 by Jan Kclc 

Chebyshev 
Reference 

i$ bb] 
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BCK (the European Community's 
Bureau sf References) is funding a 3- 
year prqject (1990-1992) aiming at the 
devebpment of reference software for 
the assessment of geomeMc form from 
coordinate data gathered by coordi- 
nate measurenaent systems, 

software 

Hn this project, which GWI carries out in 
collkiboration with NPL (Tcddington) and 
PTB (Braunschweig), the assesvment will 
be according to maximum inscribed, 
minimum circumscribed and Chebyshev 
(minmax) criteria. Mathematical meth- 
ods are being developed for the efficient 
and reliable assessment of  a suitable ge- 
ometric form for a wide varicty of  sam- 
ple data sets. 

C W ' s  sole is the validation of  both math- 
ematical methods and their reference im- 
plementations as produced by the part- 
ners NPL and PTB. To  achieve this, we 
have constructed and submitted large sets 
of  exact and randomly perturbed coor- 
dinate data, in addition to well-chosen 
data point distributions with supposed 
difficulties for the developed methods. 
Care has been laken that a high percent- 
age o f  the data sets represent realistic 
data, i.e. data which could have been gen- 
erated by different coordinate measure- 
ment machines. Additional software was 
developed for the verification of  mathe- 
matical properties that solutions should 
possess, and incidentally also for the re- 
calculation of  solutions in an alternative 
way. Feedback was provided to partners 
through the testing o f  draft versions o f  
their software and the reviewing of  meth- 
ods under investigation. 

The results of  the project currently con- 
sist o f  reference implementations in 
Matlab, Pascal and Turbo Pascal. 
Production versions will be commer- 
cialised bv all ~artners. 

Blkcss: 
Software 
Process for 
Software 

by earls Montangero and 
Vincenzo Ambriola 

- - 

%he interest in explicit models of the 
software development process is 
spreading In the software industry, 
Considerable impetus is provided by 
large software consumers, like Dod in 
the USA and ESA in Europe. While 
the latter is considering a standard 
model, the former is supporting the 
process maturity model developed at 
the Software Engineering Institute in 
Pittsburgh. 

Surely, institutions spending millions o f  
dollars or ECUs in software will regard 
an explicit software development model 
as a means o f  minimising risks by per- 
mitting a better control and greater in- 
terchangeability of bidders for their con- 
w2cts. 

In any case, the dissemination of  process 
models will have a beneficial impact on 
the quality o f  the product itself. For in- 
stance, the explicit process model pro- 
vides a precise context to assess quality 
measurements with respect to who has 
to perform them, who has to assess them 
and how and where to perform correc- 
tive actions. W e  cannot discuss here the 
many approaches to process modelling, 
which vary both in their degree o f  for- 
mality, and in their goals. W e  only note 
that the latter range from 

communication and understanding of  
(some facets o f )  the process with no 
computer support to 

automated support, guidance and con- 
trol of  the staff, and even to 

the complete automation of  parts o f  the 
process. 

The Oikos project, cun-entiy under way 
at the Department o f  iinfonnatics of  Pisa 
University aims at the constructic~n of  an 
environment which is sufficiently flexi- 
ble to experiment the different software 
processes in use or under development. 
Thc environment, for simplicity also 
called Oikos, is centred on a service, the 
Process Model Service (PMS), that man- 
ages process descriptions and launches 
them (enacts them, in jargon) as dis- 
tributed applications on a Iocal worksta- 
tion network. 

PMS also supports the specification and 
the derivation by stepwise refinements 
o f  the executable process. The descrip- 
tions of  the process are given in terms of  
simple entities, e.g. roles and services, 
and o f  complex entities like (sub) pro- 
cesses and environments. For instance, 
a role is intended to express the expect- 
ed behaviour ol'a person involved in the 
process, and an environment specifies 
short-term goals in the process (such as 
the development of  small code units) as 
well as the tools to achieve them. These 
entities provide templates o f  common 
concepts in software processes and can 
be composed, after specialisation, to 
build complex process descriptions. 

Specialisation is done in a concurrent 
logic language that embeds LDL, devel- 
oped at MCC, at the specification level 
and Prolog at the enaction level, and is 
used to describe the behaviour o f  enti- 
ties as reactive systems. Several services 
provide access to repositories o f  docu- 
ments and tools, organised according to 
a basic schema that guarantees an at- 
tachment to the underlying operating sys- 
tem. Obviously, these schemas can be 
extended to cope with the relevant doc- 
uments of  a specific process saucture and 
there are provisions for the integration 
o f  new tools. 

The underlying enactment machine is 
close to public release, and definition, 
animation and the enaction of  simple pro- 
cesses are currently being experimented. 

Please contact: Carlo Montangero and 
Vincenzo Ambriola - 
D~D.  Informatica, University of Pisa , L +& 50 5102 451 51 ' The degree of  formality is usually relat- email: ambriolaedi.unipi.it 

Please contact: Jan Kok - CWI ed to the goal, as it increases with the 
+31 20 592 4107 
email: Jan.Kok@cwi.nl level of  computer support. 



Languages for 

environments 
by lrene Campari, Fabio Patern6 
and Roberto Scopigno 
-- 

The god  of this project is to make a 
graphical environment which can in- 
teract with Geographical Information 
Systems ((;IS) available to scientists 
from very different disciplines. The 
group working at CNUCE is made up 
of researchers from the GI§ field and 
from the graphical user interface area. 
Our aim is to introduce the user point 
of view in the software development of 
graphical user interfaces in order to 
improve their usability. 

GIs's are complex tools for managing 
spatial information. They have been de- 
veloped to satisfy the requirements of ap- 
plications in many different disciplines 
characterised by a common need to han- 
dle spatial data efficiently. Therefore, the 
heterogeneous GIS user population re- 

quires the develop~nent of generallsed 
easy-to-use interfaces that can overcome 
the barriers imposed by the complex 
function-oriented design of GIs's. 

Visual languages are defincd by com- 
posing multi-dimensional objects. They 
have been identified as powerful tools to 
simplify the task-to-function process. We 
propose "ding the plethora sf basic GiS 
functions by using a visual language 
(NetGIS) based on modules which im- 
plement a solution to a general subtask 
and are presented to the user through 
structured icons. A valid composition of 
modules connected by links will f om~  an 
executable network (see figure below). 

A module is defined as an elementary 
software component, implementing a 
medium level functionality and charac- 
terised by a stream of input and output 
data. Using a data-flow paradigm, the 
user builds an application by choosing 
from the set of previously defined mod- 
ules and connecting them into a direct 
acyclic graph, whose nodes are the func- 
tional modules and whose arcs are I/O 
port interconnections. 

The execution of a visual NetGIS pro- 
gram can be driven under two different 
policies: user-driven and dataflow. In the 

by the topology of the spccliied network. 

former, ehc systein gives users f ~ d l  con- 
trol over the ncxt module to be exccuted 
whereas, in the latter, the system exc- 
cutes a network selecting autc~maticaldy 
an ordering on the set of modules iallcpwed 

Graphical eartors based on direct ma- 
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nipialatiot~ techniques provide comfort- 
'&Ii: ii^rvi fcr ^"? ..-,.- :i':-..,%.-- d l h -  a p b ~ l i a a i b i ~ 1 ~ ~ i  

of a viwal program but can be more cas- 
ily a source of mistakes. A ro'orrnal spe- 
cil~cation of the viwal language has been 
made to prevent lmplelncntat~on errora 
during the design of the visual editor. 

M 
Please contact: Fabio Patern6 - 
CNUCE-CNR 
+3950593289 
email: paQsrno@icnucevm,cnu$:eeenrri% 
QI: 

lrene Campari - CNUCE-GNR 
93950593320 
email: irewe@lcnucevm.enuce~cnrrit 
or: 
Roberto Scopigno - CNUCE-CNR 
+3950593384 
email: seop@ielaucevm.cnuce~cnrrit 

The Assistant 
Computer: 

Network of modules 

A New 
Generation 
of Support 
Systems 
by Siegfried MGnch 

The Assistant Computer is designed 
to facilitate a new division of labour 
between man and machine. The GMD 
Institute for  Applied Information 
Technology has been developing the 
first prototypes of such systems for 
personal computers. 

As its name implies, the Assistant Com- 
puter is primarily intended to assist the 
user, and not to automate procedures. 
While the system will perform a greater 
number of tasks than computers have 
done in the past - and in particular those 
tasks which the user findr onerous and 



lit is a fact o f  many fields o f  computer ap- 
plication that, owing either to the enor- 
nlous complexity o f  the problems to be 
addressed or the manifold guises in 
which they cac appear, 311 zttemnts Y to 
develop an ;automatic system fully com- 
petent to solve problerns are doomed to 
failure. What is needed instead is a co- 
ordinated set s f  tools, which users can 
combine, adapt and apply in the manner 
they feel is most appropriate to each in- 
dividual problem. With h i s  in mind, the 
aim o f  Assistant Computers is precisely 
not to cover and resolve all problem 
eveiltualities with fully autonomous sys- 
tems. 

7 

2 dilficuii -, it is neveriheRess not the aim 
m of  the Assistant Cornputcr to transfer as 

The Assistant metaphor expresses not 
only the leitmotif o f  G M D  efforts as a 
whole, but also the aim to build systems 
whose behaviour is characterised by user- 
assistant traits. A good assistant will 
thereby combine a number o f  qualities. 
In the case o f  a human assistant, for ex- 
ample, it is naturally expected that he or 
she will be competent in their specialist 
field, will know the limits o f  their com- 
petence, will be able to interpret impre- 
cise instructions, adapt to their superiors 
and learn from them, and at the same time 
explain the thinking behind their own be- 
haviour and proposals. The support o f  
communication and cooperation activi- 
ties is equally a central function o f  as- 
sistants in administration. This type o f  
assistance can be targeted all the more 
effectively the better the assistant knows 
his client. 

2 
z 

In the figure o f  the Assistant Computer, 
however, G M D  scientists are not seeking 
to build an imitation human assistant. 
Rather, they are attempting to reproduce, 
in a machine system, some o f  the quali- 
ties which are necessary or useful for as- 
sistant functionality. I f  computers are to 
provide assistant services, they must be 
able to be furnished both with expert 
knowledge and with knowledge o f  their 
user. And that is not all: systems also re- 
quire knowledge about themselves - 
aboul their own functioning, in other 
words. Only i f  a system can monitor its 
own behaviour and reflect upon its ac- 
tions will it be able, for example, to eval- 

many tasks as possible entirely to the ma-- 
chinc, i.e. to automate. 

uate i'ts competence and explain its be- 
haviour correctly. 

The GMD Inst~tuec for Applied Informa- 
hnon Technology I S  currently workmg on 
the follow~ng propertiec character~s~~~g 
Ass~seanb Computers: 

a Expertise: Assistant Computers should 
L- ,c. zb!e :c be 5;rnishetll with cxper: 

knowledge in specific fields o f  user 
iiportmce, and be able to provide sup- 
port in the solution of problems in these 
fields. 
Knowledge o f  the limits o f  their com- 
petence: Within their domains, Assis- 
tant Computers should be able to sup- 
ply information regarding their com- 
petence and its limits. The user should 
thus be able to find out, in dialogue 
with the system, which problems the 
system can solve, which not, and why 
not. 

e Learning ability and adaptive be- 
havio~~r: Assistant Computers should 
be able to adapt both their behaviour 
and their services to the individual 
needs and personal style o f  the user. 
The system should learn from the user 
by observing and analysing his work. 

s Interpretation of imprecise instructions: 
Assistant Computers should be able to 
internrpt yA-- incomp!ete: vague, amhigu- 
ous and even contradictory instructions 
on the basis o f  their knowledge about 
the user and the lask currently in hand. 
Explanation capability: the systems 
should be able to explain and justify 
each o f  their actions, conclusions and 
instructions, in a manner which i s  com- 
prehensible to the user. 
Cooperation support: Assistant Com- 
puters should support not only the iso- 
lated work o f  the individual, but also 
collaboration within teams and organ- 
isations. They should help to coordi- 
nate labour-shared tasks and maintain 
the organisational knowledge required 
for the purposes of cooperation and co- 
ordination. 

w 
Please contact: Peter Hoschka - GMD 
+49 2241 14 2716 
email: hoschka@f3.gmd.dbp.de 

and 
Geographic 
Systems 

A research activity is now under way 
at TEH with the aim of Formalising par- 
ticular aspects af'fecting the possible 
integration and extensiom of hard- 
ware1soRwase technologies used in 
multimedia and geographic informa- 
tion systems. In particular, attention 
is being given to user interfases and 
the integration of "media" h r  the spe- 
cification of a Mdtimedia 619: proto- 
type. 

The main considerations on which the 
research is based can be summarised as 
follows: 

the two technologies have numerous 
points in common (e.g. the large quan- 
tity o f  data to be handled, their man- 
agement by database structures); 

e like all structured and complex m w -  
agement systems, GIS could gain con- 
siderably from the introduction o f  
user-friendly interfaces typical of mul- 
timedia systems; 
the direct management o f  distributed 
networks o f  active and passive sensors 
is to be expected in the near future; 
such networks could be usefully inte- 
grated in the multimedia context; 
many multimedia applications could 
benefit from the use o f  territorial or 
geographic information. 

These considerations are at the basis o f  
the formulation of hardware and software 
specifics which take into account the ac- 
tual tendency towards the standardisa- 
tion o f  system components such as 
database query languages, graphical user 
interfaces, graphic and cartographic data 
encoding, and data compacting proce- 
dures. 

Questions related to the management o f  
different media are now being addressed, 
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tating the execution of complex tasks. 
by Henk Barewdrsgt and Marc 
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contdbution rhai multimedia technolo- 
A taxonomy of typed lambda cakuii gies can make to improving GIS user in- 

terfaces. Through the extensive use of is studied in a project carried out c'i 

windows ~uad icons aaacl adopting objcct the universities of Eindha~ven,  

oriented progrannming , more friendly 
user interfaces can certainly be created. 
Our objective is to specify "how" this is 
possible, co~~s ide r i~ lg  in particular the 
most frequent operatioils performed by 
the CIS users and rendering the execu- 
tion of iterative operations as simple as 
possible. 

Another very interesting point which is 
now being studied is that of spatial in- 
dexing. The mapping from a point in gco- 
graphic or Cartesian coordinates (also in 
3D) to an efficient database index re- 
mains an open problem. 

Multimedia technology uses Hypertext 
as a fundamental component, and this 

document in an easy but significant way. 
Studies on the possibility of' a "'byper- 
spatial" geographic indexing, similar to 
a multimedia Hypertext, are now being ed the study of typed lam 
made at IEI and the first results are ex- which lambda terms are 
pected for the end of the year. cording to their applicativ 

also be used as iiiteractive theorem 

Please contact: 
Benedetto Biagi - IEI-CMR ly available. Links with systems ofcom- 
+3950593493 puler algebra look promising. 
email: biagi@vm.iei.pi.cnr.it 

sible views on typed lambda calculi: 
Please contact: Mark Bezem - 

as models of computation, where terms utrecht University 
are viewed as programs in a typed pro- s3-l 30 535575 

gra~nming language; email: bezem@phil.ruu.nl 

as logical theories, where the types are Henk Bareredregt - 
viewed as propositions and the terms Nijmegen 

+31 80 652643 
emeil: mariel@cs.kean.nl 

Lambda Cube, a taxonomy of typed 
lambda calculi based on which (lambda) 
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1 Authoring 
1 and Reeding 
/ of Documents 

by Victorian A. Burril 

In common with many computer- 
based working environments, we have 
a culture within the Informatics De- 
parimerit at RAL of sending copies of 
papers and reports to various people 
within the department and asking for 
their comments. We would like to be 
able to do this multi-authoring and 
reading exercise entirely on-line, and 
do indeed have access to many (some- 
times isolated) software tools that 
could be components for such a sys- 
tem. However, a fully integrated multi- 
authoring tool with the potential of be- 
coming widely accepted does not yet 
exist. 

The purposc of this article therefore is to 
encourage reactions, comments, and out- 
line solutions that other ERCIM institutes 
have to such a system, and to present 
some of our own ideas. 

Purpose and Structure 
of the Document 

It is often important for the author to add 
meta-information such as the intended 
"audience" of the document (and hence 
technical level), and the deadline for 

comments. Aithoiigh this mnetki-infoma- 
lion is not part of the document itself, it 
is nevertheless important in enabling 
readers to assess the document (and their 
own comments as well). 

The physical thickness of paper is an iim- 

mediate clue as to the length of the doc- 
ument and hence whether it can be read 
ii-.5--: ...- +,. GL-,..",. Illa~ru~~b Or -, rrvura. The ;hickniss ~f 
paper before and after the current page 
gives the reader an indication of how far 
through the document they have read. 
These physical clues, coupled with log- 
ical clues such as contents pages and run- 
ning heads, are ail very valuable (if un- 
conscious) clues into the document. Sub- 
stitute methods would be highly desirable 
for documents presented on thc screen. 

Commenting on the Document 

The normal method of entering com- 
ments is via the keyboard, and readers 
would probably expect some form of 
window to appear into which the text can 
be typed. On completion of the comment, 
a marker can be placed at the appropri- 
ate position in the main text. These marks 
can then be used by the originator of the 
document as indications of particularly 
problematic sections of text, or filter the 
marks according to creator so that, for 
example, comments from a particular 
colleague could be incorporated first. 

Other Data 

Within Infomatics, we are looking at the 
use of three non-textual media in the doc- 
ument editing task. Firstly, a PUI (Pen 
User Interface) in an essentially note-tak- 
ing environment where only bit-maps of 
the writing, not semantic interpretation, 
are required. This would be suitable for 
straightforward proofing marks, but less 
so for more lengthy comments. Second- 
ly, the use of audio capabilities of SUN 
SPARC machines and the possibility of 
voice, sound and music integration. And 
thirdly, the possibilities of incorporating 
video, such as people's reactions during 
human-factors experiments, or videos of 
technical meetings and seminars. 

Please contact: 
Victoria A. Burril - RAL 
+44235446799 
email: vab@uk.ac.rl.inf 

GRAB Takes 
Part in 
nternationa 
Cooperati 
on Forman 
Specifications 
by Heins-JOrgen Burkhardt 

Scientists fr~lrn the GMD will be tak- 
ing part in MUTEST (Mutual Testing 
of Formal Protocol Specifications), an 
international research initiative which 
will test the consistency of formal spec- 
iEcations (sf the same protocol in dif- 
ferent languages - e.g. LOTCIS. Estelle, 
Petri nets - both mutually and with ex- 
isting, and in particular standardised, 
test suites. 

Underlying the initiative is the heuristic 
aim to build upon the automatic genera- 
tion of test suites currently being ar- 
tempted in many places and to check 
each formal specification using the tests 
deduced from the other specifications. 
More than 20 prqjects from all over the 
world wish to take part in this venture, 
whose technical and organisational de- 
tails were outlined at a meeting on 3 and 
4 February 1992 at the GMD Institute for 
Telecooperations Technology in Darn- 
stadt. The GMD, from whom the idea for 
the programme first originated, is repre- 
sented on the Steering Committee by 
Heinz-Jiirgen Burkhardt and on the Or- 
ganising Committee by Bernd Baum- 
garten. 

Please contact: 
Heinz-Jurgen Burkhardt - GMD 
+49 6151 869 292 
email: burkhardt@darrnstadt~gmd.dbp.de 
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Computing 
by Jean-Jacques Csdani 

The 1991 IBM first prize for excellence 
in France, comprising of $OaB@OFF, 
was awarded to the author, a re- 
searcher at PNRPA, and Bruno Lacroix, 
working at the CEPRB-GENIETHON 
laboratories, for joint work done on 
the computational aspects of physical 
mapping of the human genome. 

Physical mapping of the human genome 
is used in an attempt to order DNA frag- 
ments -clones -by measuring their over- 
laps. A matrix of relative overlap prob- 
ability (likelihood ratio) for each pair of 
clones is built using a probabilistic model 
based on Bayes theorem. 

The amount of dala and the colnplexity 
of the model imp1 y intensive numerical 
computation: for the current data the 
computation for 20000 clones requires 
one month of SparcStation2 CPU time. 
Slight changes in data or sopl-listication 
of the rnodel quickly leads to unbearable 
execution times.Attention was therefore 
focussed on approximations and, in par- 
ticular, exploitation of the intrinsic par- 
allelism of independent pairwise com- 
parisons. 

As a result, the same C code can be com- 
piled and run on Unix workstations, het- 

The physical map of the human genome 
will become a powerful tool for identi- 
fication of unknown gencs, particularly 
those responsible for genetic diseases. 

M 
Please contact: 
Jean-Jacques Cedani - lNRlA 
+331  39635511 
email: egdani@iwria.fr 
or: 
Bruno bacasix - CEPHB-GENETHON 
+33 1 45 65 13 00 
ernail: lacroix@genethen.fr 

Forma 
Methods into 
Practice: 
B User Trials 
by Juan Bicarregui 

The 6'B-Tool" and "Abstract Machine 
Notation" have been developed over 
recent years by Jean-Raymond Abri- 
a1 in conjunction with the Program- 
ming Research Group at Oxford Uni- 
versity and British Petroleum Re- 
search at Sudbury, UK. Together they 
provide a methodology and support 
environment for the formal specifica- 
tion and verifiable construction of soft- 
ware systems. 

A new collaborative project is beginning 
at RAL to subject the B Abstract Machine 
approach to industrial scale case studies. 
The project will encompass four case 
studies which will exDose the method and 

The plot gives a three-dimensional view of the computation of the likelihood tools to a range of technical problems 
of pairwise overlapping of a collection of 96 clones. The two axes (x,y) rep- drawn from industrial and research 
resent the clones, the z-axis is the coefficient expressing the likelihood ratio sources, It will also develop training 
calculated between two clones. The higher the "block", the higher the proba- 
bility of overlap. (Photo: Alexandre Eidelman - INRIA) courses in B technology as well as evolv- 
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fl j i i~g the cxisiin, support in the light of=- D b U$ed we believe, is consistelit with tile laoiiorm 
m auiremncnis drawn Fcom tile case studies. ol distribution. Conventional ipproi~ch- 

RAL,'s case study wili be clloscn in the 
of sgCc;fi:.C;::i3;. '6' W "  D . w i , r i r u i i  "',"&;"6. P C " ~  I 'LWI I  

dards where a body o f  comparative 
knowkedge is deveioping in the applica- 
tion o f  dirferei~t formal approaches. The 
case study will be used to comparc the 
effectiveness of the B method with the 
previous experience o f  lasing other lan- 
guages. 

A 

The iiivesdgaticmrs inlo proof construc- 
tion will be focused on the use o f  ""the- 

ry structuring" to facilitate the proof pro- 
cess. Common practice in the usage o f  
the B method is to adopt a "lazy-evalu- 
ation" approach to proof proof ohliga- 
tions arc generated and thcn their proofs 
constructed through goal-oriented back- 
wards reasoning. RAL will investigate 
the possibilities for the re-use o f  parts o f  
specifications and proof arising from the 
incorporation o f  a fonnal hierarchically- 
structured theory store. 

K 
LL! 

The other partners in thc pro-ject are: 
British Petroleum Research, Eloyds Reg- 
ister o f  Shipping, Program Val~dation 
Lin~ited and the Royal Military College 
o f  Sc~ence. 

RAL's parlicipaticm will involve one o f  
the case studies ;ind investigations into 
the jsnethodology employed in the con- 

I structic~n o f  prcmfs. 

es being unapplicablc, we are investi- 
gating time-depelldet~t schedulir~g algo- 
rithms hascd on gelneralised deacilines, 

era n f such as t i m e - V ~ I U ~ S  itiilctions (TVF) In 
ordzr to break thc a:(~inplexity (NP) o f  the / 

Computing 
Systems 

Research and development activities 
conducted within p r ~ ~ j e c t  WEFLECS 
concentrate on those algorithmic is- 
sues arising with Distributed Real- 
Time Fault-'Tolerant computing sgs- 
terns, The ma,jor outputs of the pro- 
ject are algorithms and pra~tocols, as 
well as  analytical models and  be- 
Ravioural/performanee data. The pro- 
ject is sponsored by ESPRIT. 

4chcd~lang probiern, we have developed 
heurr\ircc based or1 TVF, whose time 

co!rl[rlexiby is a(r13), tol. rt idsks. These 
heuristics yield process schedules whosc 
"distance" from optinm~al schedules is an- 
alyticaally bounded for a number o f  tasks 
of practical interest. W e  are also inves- 
tigating how t s  integrate time-oriented 
scheduling, fau?t-toleraaicc and concur- 
rency control. This issue is generally ig- 
nored with conventional ;~pproaches, 
where concurrency col~rrol is assumed to 
be taken care by some synchronous hard- 
ware. Finally, some recent work has fo- 
cused on algorithlns for synchronising 
multiple physical clocks deterministi- 
call y and statistically. More precisely, 

Please contact: Juan Bicarregui - RAL 
+44235446388 
email: jcb@inf.rl.ac.uk 

WEFEECS 2 : Real-Time 
Distributed Computing 

Please contact : 66aard be Lann - INRIA 
+33 1 39 63 53 64 

oun determnn~\tic algorlehm is able to 
REFLECS P : Fault-Tolerant achreve a worst-case preclslon that I \  
1)i~tributed Computing roughly equal to the optimal lower bound 

(as established by Lynch and Lundelius). 
The notion o f  distribution used in pro- 
ject REFLECS is that defined in  the : eommrinnicatisn 
mid-70's. i.e. control o f  concurrent asyn- Protoco%s 
chronous activities in the absence o f  
global system state. Obviously, we do W e  are mainly investigating the shared 
not equate distribution with networking chanllel multiaccess problem. Our ap- 
or openness. It is assumed that process- proach is based on contention protocols 
es can exchange messages and that faults ( a  la Aloha or Ethernet). Several classes 
can occur at random. W e  consider crash, of  such have been devised Tor 
omission and timing failures. Under such uconventionalw channel speeds (e.g. Eth- 
assumptions, we are interested in prov- ernet category), that are probal~ilistic or 
ing the existence o f  specific properties, deterministic -possibly for wireless net- 
such as global safety or global liveness, works -as well as for "high speed chan- 
for time-bounded systems. ncls (e.g. I Gbits/s). W e  have shown that 

conventioil-based protocols are best suit- 
Concurrency control and reliable con- ed Ibr rigorously satisfying timing con- 
sensus algorithms are being investigat- straints whenever it is i~npossible (or un- 
ed. Accurate analysis o f  published solu- wise) to assume fu l l  a priori knowledge 
tions to the reliable/atomic broadcast I.egarding message lac\.s 
probleln taur:ologies Or Cault mis i s  the case net. 
solutions that fail to meet a number o f  works or mobiles, where 
properties. On going work concentrates varies permanently. Our major currenl 
on designing correct atomic broadcast effort on this topic takes place within the 
protocols. framework o f  Esprit 3 (Project Laura). 

email : 6erard.Le-Lann@inria.fr 

In the area o f  real-time systems, we are 
addressing design issues raised when as- 
suming incomplete a priori knowledge 
(e.g. mival laws, fault patterns, ...) which, 
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with Argone laboratory imsi the U S .  

Systems r f he Aeh ievemsnls sf p.r:ailel wlih the genemi coni~lcnce, 
she MiTl organlwd a h'ilf-day cval~taaon 

a ten -year Wgsea h P rsg ram wo;-k\hop, during whcb  twenty torelgti 
le\carchcr \ from USA and Eulope were 

A large internaationai conference v~as 
organiscd on 1-5 Jane In Tokyo dnr- 
iag which thc maim itchiea7enrents or 
the well-known Japanese projed were 
presented and de~nsnstrated.  The 
FGCS Prqject was launched in I982 for 
a ten-year perbd. A specific laborato- 
ry, YCO'ii', wav established to carry aaut 
the research activities. 'ifhis laborato- 
r y  was created with about 48 re- 
searchers and now gather about 208, 
including some foreign visika~rs, During 
the 10 last years, WGOT had several col- 
Saborations with European research 
a~rganisations (mainly in UK, Sweden 
and France), and with some US labo- 
ratories . 

Seen from the scientific point o f  view, 
the basic framework o f  the fifth gcnera- 
eion computer is parallel processing and 
inference processing based on logic pro- 
gramming. T h e  main techlmological 
achievements are the fc>?!owing (the list 
is not exhaustive): 

A line o f  parallel machilmes, from work- 
stations to mainframes, dedicated to 
symbolic processing. The last and most 
powerful one, named PIM-nn, is an 
MTMD machine with 256 processors 
spread in 32 cabinets. The network is 
a 2-dimensional mesh with a band- 
width o f  4.2 MB/s x 2 directionsich. 
Each processor is controlled by mi- 
croprogram (64 bitsiword x 32K 
words). The data width is 40 bitsiword. 
Cycle is 58 ns. Cache memory is 1 for 
instructions and 4 KW for data, and 
local memory is 16 MW (40 bits each 
word). This machine has a peak per- 
formance o f  100 MLIPS, which is ap- 
proximately equivalent to 10.000 
MIPS. The machine is designed to run 
efficiently the K L  I language. 

a KLI , a "high-level machine language". 
It is in fact an AND-parallel logic pro- 
gramming language. The language 
processor i~~cludes an automatic mein- 
ory management mechanism (dis- 
tributed garbage collector), and a 

dataflow process synchronisation 
mechanism. 

s PBMOS, an operating system for the PBM 

machines, written entirely in K L I .  
Management and contl-01 lnechanisms 
arc iunplelalented using "mega-call" 
primitives o f  ML I .  Functions b r  rc- 
source rnallagelnenr and exec~rrion 
control o f  user programs were designed 
as independent from the arclrltccturai 
details o f  the PIM hardware (non-een- 
tralised lnanagement scheme). PTMOS 
is therefore intended to he a stanciard 
parallel operating system for iarge- 
scale parallel urrachines used in syrn- 
bolic processing. 

@ Parallel KBMS/DBMS: Kappa-P and 
Quixoee. Kappa-P is a database man-- 
agement system based on e nested re- 
lational nnodei. The upper layer is de- 
ductive object-c~riented database. It is 
accessed by the application prograun- 
nler using a knowledge-representation 
language: Quixote. 

Knowledge pr:>cessi:~g sofvrvaret;, in- 

cluding theorem provers (inference 
mechanisms), and a parallel constraint 
logic prograrn~ni~~g language, GDCC. 
All these tools are implemented in 
MLI. 

All these hardware and software tech- 
nologies form in fact a very integrated 
and elegant system: the c~verall design 
has been made  r round and with the ML1 
logic prograrnming language and its as- 
sociated processor, thus leading to very 
good efficiency o f  the system as a whole. 

Several applicatio~ms were also demon- 
strated. In addiiion to their intrinsic in- 
terest, they also demonstrated the us- 
ability and efficiency o f  the PTM ma- 
chines and associated basic software and 
programming environment to develop 
symbolic applications. The nlost notice- 
able were a natural language processing 
system for Japanese language, a parallel 
VLST-CAD system, a legal reasoning sys- 
tem, and a genetic information process- 

asked to prepare and cornmerat an as- 
sessment report of the FGCS Project. Ail 
these reports and comments were very 
consistent in their agreement that FGCS 
had been a major scientific and tcchni- 
c:ii success, and that it had strongly con- 
tributed to makc o f  Japan (and cspccial- 
ly of ICOT) a major partner ill CS research 
iii parallel systems, concurrency, archi- 
tectures, languages, and artificial intelli- 
gence. It was also pointed out by most 
o f  the participants that the Project bad 
boosted R&D in symbolic processing all 
over the world. It was stated that nation- 
al and inieinakional programs iil other 
parts o f  the world (c.g. Alvcy in UK, 
7" b.sPMHT in Europe) had beer, up to a iarge 
extent decided as local "answers" to the 
Japanese inilialive.FGCS therefore had 
played a major role in making o f  inten- 
sive symbolic processing a major scien- 
tific challenge. 

During the plenary session, the Ministry 
o f  Industry amnounccd as a major polit- 
ical decision that all the ICOT developed 
soilware will bc avaiiabie [rec o f  charge 
in source form, without any restriction 
as to use, modification, copying, ex- 
panding, etc. The catalogue o f  this free 
software describes more than 70 "prod- 
ucts". As a consequence of this decision, 
KOT, during the next years, is going to 
port KLI on other parallel machines than 
the PIMs, and especially on architectures 
built with cornrnercially available RISC 
processors. ICOt will also provide 
English documentation enabling foreign 
orga~misaeions to port the software them- 
selves on other platforms. 

T o  conclude, I would llke to quote a \en- 
tense t ~ o m  Davld Kahaner (ONR, Acla) 
on which 1 fully agree "The FGCS'92 
ccpnterence 15 one o f  the best planned dnd 
executed ~~ilerndt~ondl meelmgs thdt I 
ever attentic*. I would just like to add 
hat  the wannth and gr,lciouune\s o f  the 
reception hosted by our Japane\e col- 
ledgues wa\ also of  the hnghe\t quality. 

m 
Please coat act^ Blain [Vilehard - BNRlA 
933 1 39 63 54 72 
email: michard@nurs.~nrta.fr 



Canadian 
Cooperation 
Agreement 
Signed 
by Gilbert KaBb 

A framework agreement on coopera- 
tion between the GM%) and the Centre 
de Recherche Informatique de Mon- 
trCal (CKIM) in Quebec, Canada, was 
signed on 6 February I992 at GMD 
Birlinghoven, thereby placing the co- 
operation which has been growing 
over the years between the GMD and 
Canadian research institutes on a new 
basis. 

CRIM is an independent non-profit col- 
poration. It was founded In 1985 with the 
declared aim o f  bringing together re- 
search activities from the world\ o f  in- 
du5try and h~gher educat~on Half o f  It, 
funding comes from publ~c sources, half 
from company contr~but~ons. 

A semlnar held on 4 and 5 January 1992, 
organ~sed by Jan de Meer o f  the GMD 
Research Institute for Open Communi- 
cations Systems (FOKUS), reported both 
oil joint projects by CRIM and GMD and 

on potential areas o f  new collabor. 'ibaon +'  

between the two research bodies. Partic- 
ipanlts included representatives from re- 
search and industry from Germany's old 
and new Federal states. The seminar's 
maill enlphasis fell upon the field of  soft- 
ware engineering, and in particular the 
development o f  open communications 
systems. 

TI--..- --. .* ,-.? C,.l l- . . ,  :..-+-- 
i ~icit; were i , ~ ~ u i c h  " ~ 1  u i ~  iiiiiii'vliig ~ u p -  

ics: 

* object-oriented descriptions for vali- 
dating OS1 applications; 

building OSI interfaces; 

@ performance o f  multicast switching and 
o f  ATM multiplexing; 

e software process and CASE environ- 
ments 

Q CASE impacts on software systems de- 
velopment capability; 

Q inlplementing CASE technology into 
the maintenance process through re- 
verse-engineering E/R models. 

It i s  aimed to involve research institutes 
and industiy from both Canada and Ger- 
many in future collaborations. It was 
una~iimously agreed that the conclusion 
o f  the framework agreement and the sem- 
inar in Berlin represented a significant 
step towards this goal. 

Please contact: Gilbert Kalb - GMD 
+49 2241 14 2244 
email: kalb@kmx.gmd.dbp.de 

A new basis lee German-Canadian 
cooperation: Mogliique befebvbe, 
president of the Centre de 
Recherche lnformatique de 
Montreal, and Prof. Dr. Dennis 
Tsiehritzis, chairman of the board of 
the GMD, sign the esoperetlonr 
agreement. (Photo: Munch, GMD) 

Franco- 
Spanish 

aboration 

The SLh Franco-Spanish Autumn 
School on "Numerical Simulation in 
Physics and Engineering", held every 
two years, will take place at Caste110 
de la Plana, Spain from 28 September 
to 2 October this year. The event is or- 
ganised jointly by INRIA and five 
major Spanish universities. 

This Franco-Spanish collaboration ini- 
tiative was launched in 1982 as the re- 
sult o f  intense collaboration which ex- 
isted between mathematicians and engi- 
neers in the two countries in the field o f  
Applied Mathematics. This collaho~-ation 
is o f  great importance, particularly with 
regard to the close collaboration in 
European community research pro- 
grammes such as SCIENCE and ERAS- 
MUS. 

The objectives o f  the schools are to 

e give an introduction to Numerical 
Simulation in directions currently de- 
veloped by the scientists within the two 
countries; 

s serve as a meeting place for researchers, 
professors and professionals o f  the two 
countries; 

Q illustrate the applications ofNumerica1 
Simrnulation in French and Spanish in- 
dustry and enterprise. 

Please contact: Michel Bernadou 
+33 1 39 63 54 71 
email: bernadou@modulef.inria.fr 



Maintenance Current models predict the annual ex- 
pected maintenance workload without 

0 pt i m i sat i o n taking into account its sometimes very 
uneven distribution over the year, for ex- 

a Shel ample due to bad weather. Although 
some maintenance backlog is acceptable 

Fellowship and even desirable, it should clearly not 
become too large either. 8ne o f  C'he pro- 

at CW posed models for backlogging mainte- 
nance tasks involves two queues for pre- 
ventive and corrective maintenance, with 

by Henk Nieland a possible overflow from the first to the 
second queue. The problem is formulat- 
ed in the framework o f  Markov process- The effect of maintenance manning 
es and is solved numerically. The pro- levels on maintenance backlog and sys- 
ject will run until August 1992. tem availability/effectiveness is stud- . 

ied with a queueing model developed 
Shell fellowships 5tarted at CWI in 1987. at CWI. The project is carried out in 
During a two-year period the fellow par- the framework of a Shell fellowship. 
ticipates in CWI's research programme, 

In a two-year project sponsored by Shell 
at CWI, research is carried out in the the- 
oretical foundation of  maintenance opti- 
misation through the development o f  
novel mathematical techniques. The re- 
search is relevant to, e.g., determining 
minimum maintenance manning levels 
for offshore installations. It concerns in 
particular the formulation and subsequent 
study o f  a queueing modelswhich are ex- 
pected to yield insight into the effect of  
maintenance manning levels on such as- 
pects as maintenance backlog and sys- 
tem availability/effectiveness. 

the subject being agreed upon by both 
parties. The resulting know-how is, in 
principle, available to industry at the end 
of  the contract period. Previous subjects 
involved Inverse Scattering and Image 
Processing of  Seismic Signals, and Com- 
binatorial Algorithms for Planning and 
Scheduling. 

rn 
Please contact: Peter de Waal - CWI 
+31 20 592 4167 
email: waal@cwi.nl 

Construction and installation of off- 
shore platforms is a complicated 
and costly business, and so 
is their maintenance. CW% research, 
in the form of a Shell fellowship, 
deals with the theoretical 
foundation of maintenance spti- 
mlaation by studying certain queue- 
ing models. 
(Photo: courtesy NAM, Assen) 

Study on 
Massive 

and Neura 
Computing 
published 
in the USA 
by Hans-G. Klaus 

(;ME i3erkeley has published a study 
on "Massively Parallel, Optical and 
Neural Computing". The authors, 
Gilbert Kalb and Robert Moxley, are 
members of the GMD's Department of 
International Affairs. 

The study contains information on pro- 
totypes and commercially-available hard- 
ware and software. It describes relevant 
research activities being undertaken by 
laboratories, universities and specialist 
industries. It concludes with a useful bib- 
liography, list o f  contact addresses and 
a glossary. 

The results o f  the study were supplied to 
all professors of  computer science in Ger- 
many as a service of  the GMD. A simi- 
lar investigation into the situation in the 
same research field in Japan is currently 
under way in the CMD's Tokyo office, 
and will be completed in the course o f  
1992. 

rn 
Please contact: Hans-G. Klaus - GMD 
+492241 142256 
email: klaus@kmx.gmd.dbp.de 
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cai kzrtlcles fi-ona sponsors, an editoriaj, in any organisation which intends to in- 
>.  LLSG. , >- group news,hinrs and tips, di;iry and crease the quality of its products and ser- ~ g p i a o r ~ ~ b i i m A  letae~s sections. 

vices. Consequently, the sofiware pro- 
dil~lion activity n?usl be transformed by 

by Rayb~qafid ~ ~ ~ g ~ ~ g ~ ~  The TTe' conference and exhibition will the establishment of a contmlled and im- 
be rime World Transputer Congress: the provable process. 

-~ .- .- .. - 

A new c,~~-gaiaisagi~~n -ai rranspualea. u:;er..o merger- oi' r he higl~ly successf~ai Trans- 

s ~ L R ~ ~ @ ~ ~ T B  & cj~(j- puter Appiicatiejns arid Transputing se- This situation is no difKerent from what 
ing  syn~poe i am (a? the  RAL-based ries. The first Worid Trmsprrtcr Congress has happened for decades wit11 other 

aewciDTk. lrr2nsputer- wii! be hekl in Aachen in September technologies. QUALBTAL reports tell us 

Reading on 36 and 31 E4arch 1992.. 1993. Membership of TI;C is open lo any that software is still somewhkfi difficult 
individual or organisation with a legiti- to manage: a solid "wall" of self-confi- 

p-7, r~ ( ~ h ~  T~~~~~~~~~ ~ o n s o r i ~ h r m ~  -i)di-- mate interest In the use, development and dence seems to protect the belaaviour of 
itsclf as inlerIlational coan- mmot ion  of transputers. many software teams, and top managers 

rnunity oi'transputer users and s~~pplicrs I often fail to understand t l ~ e  inner reasons 

coogrer;bring illcrease their c;'iece3ve- Please contact: Raymond Faweeht - WWL which determine the quality, cost and du- 

ness shrouglm joint action, mutual s u p p o ~ ~  ~44235446394 ration of a project. It turns out that most 
ernail: r,if@inf.rl.ee.uk 

and sharing knowiedge". Its initial f h d -  producers are reluctant to approve ex- 

ing is from pktriicipating supplier conn- - -  --- penses to renew their software process, 

panics and it has the additionni non-fi - for these would be charged to current 

nanacial support of user groups. Repre- projects, and this is unacceptable in an 

senlalives of the first sponsor companies industrial economy looking for short- 

(Hnmss, 3L, Parsys. Parsytec arrd %0ff~8k"e. term returns on their investments. 

Transtech) and of WoTklC ithe World 
Occam and Transputer User Group) were To carry out its arduous mission, QUAL- 

present at the launch. TTC will be run by B gea ki ng the ITAL has joined the Software Quality 

a secretariat based at KAk and overseen Group of IEI-CNr, which works with In- 

by an executive board representing h e  Wa dependent Verification and Validation 

sponsors and affiliated user groups. (see ERClM News '7, September 1991). 
The first task is to persuade some QUAL- 

by Awaonja Bgrtolino, Piera De 
TTC9s objectives include: ITAi  companies to have their software 

Risi, Mario Fusanl process assessed and possibly changed. 
a influencing tlne developmer~t of trans- . ~. ~ - -  

Costs would bc reduced by centralising 
puler produces by ensurillg suppliers QEJAB,ITA& is a University Consa~rtium the efforts in consofiium. ~h~ action 
have a co~nplcte picture of users i n  Quality Engineering founded in wotald thell be extended, with ellhanced 
needs, 1989 as an initiative of the University experience, to the wider industrial 

@ developing and promoting standards oiPisa. It consists ofthe major Italian munily. 
within the transputer user communj- industries and universities and its main 

tY9 objective is the spreading cef a quality 
Getting the "mature" members of 

providing a fc~rum lor sharing knowl- cultare, 
QUALITAL to cooperale in the job does 

edge and experience and when in lC)hPO the QUALITAL consor- not seem an easy task (another wall?). If 

promoting standards of technical and tiurn decided to include software tech- they cannot be convinced of the common 

professional excellerncc amongst its nology as one of its targets, successful- benefits, another basic method of per- 

members. l y  organising the ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ l  confer- "a""on could be exploited to its full 

In ordcreo meet these objectives TTC will ence "Achieving Quality in Software" power tcp break against inter- 

publish a quarterly journal, organise an (Pisa, 22 -24 April Ic)e)l) ,  the executive ventions for quality: if products and '"- 

annual internationai conference a d  cx- board did not fully realise that hard times vices are not aligned with some defined 

hibition, promote transputer education. were about to begin for this new task. As soon-to-arrive standard, for instance EC 

organise a standards forum, compile and the data and cxperiencc kicyuil-ed by the standards, then, in the mid-term, the co~n-  

manage consulralacy and product direc- experts o i  the Consax-tium in a number pany '' longer be lhere for 

tories, roster links with professional bod- of compmies (both associaied and ex- commercial efforts. 

ies and promote local and national meek- ter~m~rl), willing to make their products I 

ings. Inore was and aria- Please contact: Mario Fusani - BEI-CNW 
93950593498 

iysed, it becan~e increasingly clear that email: fusani@iei,pi.cnr.it 
The TTC journai will absorb the current quality could not just be stuck on lo a or: Antsnia Bertolino - \El-CNR 
SERC/DTI Transputer Initiative Mailshot project software where previously it was 939 50 593478 

email: anto@iei.pi.cnr.it 
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eration i n  t h e  Field of Computer  
Science and its Applications, in  csa- 
junction with the Federal Research 
Ministry, presented the scientific re- 
sults achieved since 1988 and exam- 
ined the performance of the Institnaka 
of Science and Industry in Germany, 

The International Computcr Scaence In 
?taut,: wa, founded in 1988 a t  the Instl- 
gation of the GMD, the Federal Research 
Ministry and the University of Califor- 
nia in Berkeley. Described by Chancei- 
lor Rcshi during his \visit to California as 
"a leading example of German-Arneri- 
can scientific coo~eratiola in action". and 

dinatcd groups: 'ii4rtifi~i~ldin~~lligen~~~ 
and ~rpplications sf nnassive p;irallelisrnn. 
"Wealisation of massively parallel sys- 
terns", "High-spced networks ar~d  coin- 
prehensivc distributed systems" and a 
"Thcosy" group. one which "shouid inspire sirnilin ven- 

tures in other areas of science anel in orher 
~ o ~ a t i o n s ' ~ ,  ;he ICSI sces scientists from 
Cennany working, for limited periods of 
time, alongside American colleague.; on1 
joint research projects in the lieids of ar- 
tificial intelligence. the application of 
 massive parallel, processjiag, high-speed 
networks and iarge distributed systems, 

- 
i he institate currently comp~iscs of sixty 
permanent staK '~membcrs. post-docs, vis- 
iting researchers ai~c'a students. '70 Ger- 
man coialputcr scientist.: came to work a: 
jhe Insiitute &ring its fil-st three ycai-x. 
A total of 20 Gesrnan post-docs havc 
been sclcc'icd to spend a "research year" 
at rlrc Imstit~rte Lip ij!l noiv. Some 50  r.i:;- 

Considerable re- 
turns for the 
international 
Cornputet Science 
Bwstitute: Prof. Dr, 
Heiisz SchwBstzel 
opens the status 
seminar. (Pk~oto, 
MUwch, GMD) 



Parameter 03 
5 

dentif ieaf ion 
in Reaction 
Kinetics 

i by Henk Nieiand 
- - 

In a consultation project with the 
multinational chemical company, 
AKZO, CWB has reactivated earlier re- 
search in parameter identification in 
large systems of differential equations. 
A novel aspect is the interactive use of 
numerical algorithms. 

Many dynamical processes in a chemi- 
cal, biochem~cal or pharmaceutical set- 
ting are modelled mathematically by a 
set of  differential-algebraic equations. In 
general, these models are o f  a complex, 
non-linear nature. They contain a num- 
ber o f  unknown parameters and it is an 

important issue, theoretical as we18 as 
practical, to validate "these models and to 
deternine parameter values frt~m exper- 
imental data. In addition, i t  i s  important 
to know if such a determinatiol~ is pos- 
sible on the basis o f  the available data. 
Moreover, i f  the model fits with the &ta, 
it is impoaanb to distinguish possible de- 
pendencies between the parameters. 

A one-year research project was com- 
missioned by the Dutch company, mO, 
at CWI last year (running till August 
1992) to study parameter identificatioi~ 
in reaction kinetics models. Mathemati- 
cally, these models consist of a large sys- 
tem o f  non-linear differential-algebraic 
equations and initial conditions, con- 
taining a k i t e  number of  parameters sub- 
ject to certain constraints. The differen- 
tial equations are in general "s t i f f ' ,  i.e. 
their solution consists o f  components 
varying slowly and rapidly in time. 

Such problems were addressed by CWI 
in the 1970s and software was developed, 
written in ALGOL 60. This program has 

presently been adapted atid made oper- 
ational for new ccsmpuler ;irchitec!ures, 
using rnc~derr-r, generally accepted soft- 
ware standards. lit t~rrncd out that new de- 
velopments in cornputer hardware, in  
particular the use o f  workstations such 
as the SGT Iris Indigo, enable the inter- 
active use of  numerical algorithms, thus 
adding a new dinlension io the field of  
C : : : T Y ~ C ~ ~ ?  mathematics. 

Presently the possibilities of  a longer- 
tern project are investigated, in which 
input from new fields as symbolic ma- 
nipulation and scie~ltific visualisation will 
help in nmumerically assessing the quali- 
t y  of  such models, as appear frequently 
in industrial settings. 

M 
Please contact: PieQ Hemker - CW% 
+.31 20 592 4108 
email: P.W.Hemker@cwi.nl 

) First International 
Conference on In- 
telligent Systems 
Engineering 
Heriot-Watt University, UK, 
19 - 21 August 1992 

by Janet Efstathiou 
- -  

In recent years we have seen the im- 
p!ementation crf a range nf applications 
of Artificial Intelligence to many do- 
mains of engineering. Together with 
the growth of applications, a corpus of 
underlying principles has emerged, 
leading to a more disciplined approach 
to the use of A1 tools and techniques. 

This conference is intended to bring to- 
gether the underlying principles of  A1 and 
~ t s  engineering applications. 

Invited Speakers will be Prof. Mike 
Brady (University of  Oxford), Prof. Sub- 
rata Dasgupta (U Louisiana), Dr. Peter 
Struss (Siemens) and Prof. Lotfi Zadeh 
(UC Berkeley). The chairperson is Janet 
Efstathiou of  the University o f  Oxford. 

Applications sessions will include papers 
on a variety o f  A1 applications in partic- 
ular domains, such as transport or 
robotics. 

activities, such as design, fault diagno- 
s i ~ ~  sensor interpretation or control. 

The conference is organised by The 
Computing and Control Division of  the 
Institution of Electrical Engineers, in con- 
junction with the IEEJBCS journal "In- 
telligent Systems Engineering". 

The working language o f  the Conference 
i s  English. The programme, registration 
form, and other information can be ob- 
tained from: 

Conference Services, IEE, Savoy Place, 
London WC2R OBL, UK 
Intelligent Systems Engineering 
ISE 92 

Please contact: Janet Efstathiou - 
University of Oxford 
+44 865 2731 48 
email: hje@uk.ac.ox.robots 

Theory sessions will focus on the prin- 
ciples and tools to support engineering 



Computer Algebra 
for Industry 

I Bath, UK, 30 Sep. - 4 Oet. 1992 

1 by Michelle Heath 

Computer algebra is relevant to many 
fields in Engineering and Science as 
the use of the computer enables cab 
cu8atia)ns to be performed which would 
not otherwise be possible due to their 
size or complexity. SCAF1'92 is the 

The conference will be led by Professor 
Jarnes davenport and all the speakers are 
directly involved with the subject and its 
applications. Delegates will thus be able 
to see "hands-on" experience of various 
aspects of the technology and 10 discuss 
with the experts the relevance of cum- 
putcr algebra to their own industry. 

The conference is funded in part by 
COMETT and ERCIM. 

The conterense wrll be held on the carn- 
pus of the Unlver\ity of Mc~th, whlch i s  
located just over a mile from the City 
Centre 

BECAUSE: 
Tools and 
Algorithms for 
Efficient Paralie% 
Csmpufatiaanal 
Continuum 
Mechanics 
Sophia-Antipolis, France, 19-4 6 Octo- 
ber 1992 

by Loula Feasui 

first UK-based conference to be dedi- .- - 

The aim of the wc 
cated to examples of 'the industrial ap- Deadlines: 
plications of computer algebra. ed by INRIA, i s  tta gather scientists and 

3 1 August 1992 - Application deadline engineers who are interested in 'the use 
7 Septelnber1992 - Cancellation and re- of parallel computers for scientific and The aim of the conference is to dernon- 

strate the usefulness and cost effective- Kund deadline. industrial applications, 

ness of computer algebra in indushy.The B 
Please contact: Michelle Heath - Topics: 

examples will be presented in a series of 
University 0% Bath 

lectures by world-famous experts from +0225 8% 6453 The emphasis will be on Continuurn Me- 
several European countries and there will Fax: + 0225 82 6849 shanics, covering areas such as fluid me- 
be demonstrations of computer algebra chanics, electromagnetic design, senni- 
software. conductor device simulation, etc. Meth- 

ods necessary for efricient parallel 
computation will be studied and com- 
pared. The hardware, languages, envi- 
ronment and software tools provided by 
some commercial machines will be con- 
sidered along with new parallel numeri- 
cal algorithms. The presentation and dis- 
cussions at the Workshop will centre 
around the BECAUSE Benchmark Set 
(BBS). However, progress and new de- 
velopments will be also reviewed. 

-P Who should attend: 
X 

Any body 

c producing, using or interpreting bench- 
marks; 

studying/developing hardw;ire/softwarc 
tools for exploiting parallelism; 

studying/developing algorithms for ex- 

Computer algebra can be usefully applied to solve problems in robotics. The p'"itingparallel processors. 

inverse geometric model of a robot manipulator involves finding the joint 
angles for a given place (position and orientation) of the manipulator tip. The 
problem can be stated as solving algebraically a system of polynomial Please contact: Lsula Fezoui - INRIA 
equations with the joint angles as variables (s and c) and the place sf the tip +33 93 65 77 94 
as parameters (x, y, a, b and c). Thus, for example, the tip's range can be email: fezoui@cosinus.inria.fr 

easily and exactly computed. Such an approach has been applied to ROMlN 
(Robot Manipulator of Nuclear Intervention). 



Ir~di~strlal 
h4alhematics 
Ptogrwm: 
- 
B he first 10 years- 
Experiences and 
Challenges 
"randheinn, Norway, 17 - 23 August  
1392 

by Anne Kajander 

The confererne rand the following mini- 
symposia focus on indu$triaii appiiica- 
&ions of mathematics, numerics and 
statistics and university mathematics 
programs, The conference will be held 
s s n  the Norwegian Institute for 
Mathematics (NTH) campus, i n  
Trsndheim* 

liavited speakers arc: Mendrik Martens 
(Norway): "The task ahead", Jacqueline 
Tjotta (Norway): "Some examples of 
mathematics as applied to acoustics", 
Gene Golub (USA): "Semi-iterative 
methods for solving linear syseeins", 
Hendrik van Tilborg (The Netherlands): 
"Discrete mat11esn;itics: why, when, and 
how", Georg Lindgren (Sweden): "Linear 
and nonlinear extremes in reliability", 
and Helmut Weunzert (Germany): "A 
complicated relationship: Experiences of 
a lnaihematicia~a meeting industry ". 

A total of six minisymposia will bc held 
on 20-21 August at the same location as 
the conlerence. The symposia lasts one 
day each. three running in parallel. The 

I topics arc: 

s Mathematics in Engineering Education 

Numerical linear Algebra 

e: S u p u c o n q p u ~ j n g  and  ScG::nti,c 
" -, 
V ~lsalalisation 

" .  
Pai-ticipation in thz aymposxi :s rree. Fo- 
c?ddi:ic~rbal information, plekisj. co??b:zct: 

iiNDUMAT 9 2  
PoundiiGiz~~ fix Continuing Educatiia:? at 
N Ti3 
N-7C!34 Ti-ocdheim. Norway 
Tel: 47 7 59 52 46 
Fax: 4-7 7 5 l 7 2  26 

BJ 
Please contact: Wsilne Kejander 
+477593550  
ernail: kejander@dmf.u.rnll.no 

INTERNATIONAL 
SUMMER 
SCHOOL ON 

- >J,.j!:"Jlt ,, - . p .  *lol:~;i . . l l :<" < ~ ~ ~ c ~ ~ ~ ~ ~ 3 ~ i ~ ~ l ~  cf I;;<:- 
grams ha!; in:dei:{.; bccornc ci-,~::;i;iv Fci. 
these classes oiip~obici;-is. C:::ategory the- 
(.+-, ..,j laas prilived is.. be a sali;ablc n~et:Pij- 

nism fbr d~p;cr.biiig [he uaderiyi::g &-o~;-- 
::ejl:h sz:' di[[c:enr calculi in a :.ucci;lt 

. ~ 

larid tin~hrria ?1!:?j;, 

,-,* . 
I rle :j!llr e ~ f  I b i s  ;;ccond sulynmei- aa:l~no! 
ir el )  pi-cscni an aiva:rview of the theory 
that has been 'stablisheci over ihc  last 
few years lo a new gciieratia~n of ycur-ng 
researchers. 

Thc lec1:lres -will cover a specirurn hhat 
includes the necessary ;iRgcbraic and cat- 
egesry theoretics: background. a cona- 
prehensive survey nCest:sbllisiacd theory. 
:iew deveiopments 2nd rescarch results. 
An ample asnoui~t of time will be spent 
on exercises. 'This wiii elaable the stu- 
ilcnas nt) Saia~iliarisc themsc?ves tEaor- 
ozlgYlYy with ihe rntiberial and the tech- 
niques. The number of students will he 
stricily limited in ordcr to aliow an in- 
tensive interaction between students and 
iccf drers. 

CONSPRUCflVE The l ec t~~re \  W L ~ I  he grven by acrrve re- 
ie<trcher\ In the held, ~nclud~rag Roldnd 

ALGORITHMlCS B , ~ ~ k h o u \ e  (E~ndhoven Unrver\lty of 
Technology), Richard Bird (University 

H s l l ~ r n ~  f he Netherlands, 21 Septsm- of Oxkord). John hi;ugheb (Gla\girw iirrl- 

ber - 2 October 1992 ver ~ t y ) ,  and L,mbert Meerten5 (CWI, 
Allaskerdam and U~~iversity of Utrecht). 

by Erik Meijes 
Please contact: Erik Mel le r .  -- - -- -- 

During the past few years the Dutch 
project, STOP, has worked on the de- 
velopment of theories supporting the 
systematic derivation of computer pro- 
grams in a calculakionali style. The re- 
search has been conducted in close co- 
operation with PRC Oxhrd and the 
Technical University sf Eindhoven, 
Within this Bamen~osk the first Sum- 
merschool on Constructive Algorith- 
m i c ~  was organi~ed in 1988. 

Calculational programming aims at the 
calculation o l  an efficiei~l implernenta- 
tion from an obviously correct, but inef- 
ficient, or possibly not even executable 
specification. The reseilrch i ~ a s  resulted 
in many new insights into fundamental 
properties of algorithms such as compil- 
ers, dynamic programming and opti- 
mization problems, incremental algo- 
rithms. pattern matching, arithmetic cir- 

University 0% Utrecht 
a31 30 5331389 
ernell: stcap@cs,ruu.nl 
0 k 

Doaltse Swierstra - 
University sf Utrecht 
931 30 531454 
ernail: stop@cs.auu.nI 



March 1993 
Orsay, Francs 1, - d "or'! 3 993 

%hi$ irnternaiional ebnfweance aims a1 
praevidiaag a ft?gsru~n ?or the preaenta- 
tion dnd divcussioa~ of recent re.search 
an typed lambda eaaculi, 

@ Proof theory of type sysrems 

Logic :irmd type syslzwl: 

0 Typed hainbdir calculi as n:odels 06  

(higher order) computarion-r 

o Serrraratics cif type systcrns 

C- Proof verification via zypc systems 

e Type systems progrlimnqLing Ian- 

guages 

Q Typed terraa rewriting systerns 

Deadline: 

The deadirnt tor wbnnlltlng contrrbut~onc 
6 0  TLCA r5 1 September 1 %Q2. The con- 
ieremce wt l l  be preceded by a \ympo\r inn 
on Mnrch 15 lo celebrate the 60th birth- 
day of the Du~ch logrc~~in Dlrh van Dalerl 

TH,@A Secretariat: 

Friins Snijders, CWI 
P.O. Box 4079, 4009 AB Amsterdam, 
The Netherlands 
eel: +31 20 592 4171 
fax: +3 I 20 592 4 199 
email: franss@cwi.nl 

!a 
Please contact: Mark Bezem - 
Utrecht University 
+31 30 535575 
email: bemem@phl8,ruu,wI 

- - - - -- - -- 

'A'APSCBFTY~ is the fourth inrec ?a- 
tionad Jrririt Conher-erne r m  the Theo- 
ry and Practice a ~ f  Soitware Deve lo~  
a- .a, .. ni fts ps3deceqaow were held in 

E~r l in ,  Pisa, Barcelona and Brighta~o, 
C:a,ntinning with the  tradition sf high 
scieniific qua8iity of these meetings, 
TAiiPSOWrii'%3 will conswsa a f  three 
pars:  a s:eo~B~sqnium on trees in alge- 
bras and pn~gramaning (CAAP), a COB- 
loqoium on formal approaches of sc)ft"$- 
ware engineering (FASE), and an ad- 
vanced seminar. 

Coillioquigam on Trees in Algebras 
and Programming (CAAQ) 

Origirsally this coiioquiurn series was de- 
voted to algebraic rind combinatc~rial 
propertics of trees and their role in vilri-- 
ous fields of computer science. The irn- 
portance of the study of trees is now well 
established and many other discrete srruc- 
tLrres such as graphs play an increasing- 
ly important role. In keeping with 
CAAP's tradition, while aiso accounting 
for new trends. CAAP'93 will focus on 
the following topics: 

a Logical. algebraic and combinatairikil 
properties of discrete structsrn-es 
(sir-ings, trees, graphs, etc), including 
the theory oC formal langrrages con- 
sidered in thc broad sense as that of 
sels of discrete structures, the thcc~ry 
of rewriting systems over these objects, 
and the finite model theory. 

c Application s f  discrete structures to 
computer science: syntax and sernan- 
tics of programming Ialiguages, oper- 
atic~nal semantics, logic programruing, 

::lion of irees an;d graphs, eic. 

Tkis c ~ : ) ~ q j ~ ~ l n  a i n ~ ~ a i  >cing 2 f(.>;-r.;n 
where different formal appr.oarira+s of 1-2 
'7 '> 4- .>~:,iic probiemb; -- soifwarc pecifick:rioii, 
&'d~ioprnF;fit ;~~l<i ~ e r j f i ~ k l ~ l ~ > r >  - t;\~ill bt: 

presented, compared and discussed. 
c J~"6ges:ed ], .  .- ro,>ics inciucle: 

,.- 
a Pijr-nai ~0lh~epEp: for ~ ~ F t \ > ~ g r y  2e./gi- 

ol:r?l@nt: 
a so prbv '-* s ( i ~  -,> developrnenr usi:lg fi,rmlal 

mctktrds; 

3 Formill approaches for CorrCL~rrcncy, 
- .'> n ~ n l - i j ~ ~ e  s y s r e ~ ~ ~ s ,  Qi~tri!>~~tr.d systems: 

8 Formalisation of object orieilred ap- 
proaches; 

0 Provabie cc~rrecr software; verification 
methods; 

8 Merging of diverse formal approacl-1- 
es; 

0 Functionkrl programmming, iogic pro- 
gramming. iypc systems: 

,- . aoc~ls and environments supporting for- 
nnai approaches. 

Advanced Semialar 

Conferences and st~rveys will be given 
by: A .  Arnold, P. D e g a ~ ~ o ,  N. 
Dcrshowitz, H. Ehrich, J. Guttag, C. 
Jones7 6. Longo, B. ~Mahr, W. Thcx~ias. 

Contributions: 

Original papers on the colloquia topics 
are scpughi. Prospective authors are in- 
vited to submit 5 copies of full papers 
( 1  5 pages) to Jcian-Pierre Jouannaud 
(CAAP) or Marie-Claude Caudel 
(FASE) to the following iiddress: 

TAPSOFTt93 
AFCET 
1 56 Boulevarci Pereirc 
75017 Pans (FRANCE) 
Tel: +33 1 47 66 24 19 
Fax: +33 1 12 67 93 12 



<jrg6-ve-9 d i a 1 S a L  iruq. .. . a kraciajs - 
Visual Modelling 

Hig h-Perfsrmanee 
'I'hc TAPSOFT193 Organking Commit- 
tee consists o f :  A, Finkel, M-C. Gaudel ~ o l c s  ofMo&lling: 

Scientific 
(general chair), J-P. JouannaLid, B. ~ o z o y  animation Computing in 
and M-E. Kalogera (AFCET). e Display Algorithms 

e Image Synthesis Germany 
Deadlines: 

o Kenciering 

. r c-, . * ,\<>- <" .I" -, .',, : ,,.- A ., Jt:., ,. s Textures by d~hannes Linden 
t -> \JLL i7YL - ~ L L L J L ~ ~ I ~ > ~ < ~ ~ ~  LlLd.Lt!i9!L -- Applications or NIodelling 
1 Dec. 1992 - NwkificatPoil of acceptance Research and development in the field 
3 1 Jan. 1993 -- Final paper due of high-performance scientific com- a Education: 

puting require the ianterdisciplinarg 
Please contact: Marie-Claude Gaudel - e User Interfaces 

cooperation s f  computer  science, 
University of Paris-Sud @ Art Painting mathematics and the application sci- 
939 I 69 41 69 09 o Geographic Jnformatioia Systems 
or : Jean-Pierre Jouannaud - ences. At a symposium held by the 
University of Paris-Sud * Robotics GMD, with the support (sf the Fedes- 
933 1 69 41 69 05 o Medicine a1 Research Ministry, on 2 and 3 De- 
ernab!: tapsoft@!ri.lri.fr CAD/CAM cember 1991 in Bonn, more than 100 

leading German experts f rom the 
Organisation: fields caf higher educatic~n, research 

and industry came together to discuss, 
The Conference is promoted by lFlP TC together and on a broad basis, both 
5/WG 5.10, and organised in Geneva specialised and interdisciplinary as- 
( M y )  by 1.M.A. (Institute for Applied pects of high-performance scientific 

lFlP TC 5IWG 5.1 0 11 o f C N R ,  computing. 

Working Contributions: AS a result in particular o f  the revolu- 

Conference on tionary developments in computer tech- 

original unpublished papers o f  up to "010gy over the past few Years, high-per- 

Geometaic 5,000 words in length are invited on top- ~ o s m m c e  scientific computi~lg has risen 

its including, but not limited to, those to the statcis o f  a key technology, un- 
Modelling in listed above. Five copies oc double locking entirely new possibilities for 

Computer spaced manuscripts in English should be science, research and industrial product 

sent to the address shown below by  development. Colnputer applications 

Graphics September 20, 1992. Accepted papers which, owing to the ~normous cornput- 

will appear in a Conference Proccedillgs ing 'peecis they required, previously lay 

volume published b y  Springer $/erlag, beyond the bounds o f  practical and eco- 
Genova, ltaly, June 28 - July 2 1993 F,, full instructions 0,, the format of texts nomic feasibility on conventional main- 

and any other inforlnatioll please con- frame computers, arc now becoming a 
by Biaaaca Falcidiereo tact: distinct possibility; in parts, indeed, they 

are already a reality. 
The Conference is intended to promote Bianca Falcidicno (Program,ne chair- 
the exchange of research results in ad- per,o,) Recognising the eminent strategic i n -  
vaaced ~ ~ o d e l ~ i ~ g  techniques related lslituto per la ~ ~ t ~ , ~ ~ ~ i ~ ~  p,pplicata . portance o f  high-performance scientific 
to Computer Graphics, pointing oeat CNR. computing in the marketplace o f  the fu- 
the three main aspects of modelling: Via  L.B,Alberti, ture, the U S A  has declared high-perfor- 
disciplines, roles and applications. 61 32 Geneva mance scientific computing a matter of  

top priority and allocated funding of  more 
Suggested topics: 

Deadlines: than a billion dollars to the field. In Eu- 
rope, too, the working party around Carlo 

Disciplilies o f  Modelling: 
20 sep. 1992  adlin line for f u l l  papers Rubbia, the Italian physicist and Nobel 

Mathe~natical Modellirlg (topological 30 Nov.  1992 - Notification o f  accep- prize winner, recommended in its report 
modelling, geometric modelling, Cance o f  spring 199 1 that the EC Co~nrnission 
curves and surfaces, morphological 30 Dee. 1992 - Camera-ready papers "ould give vigorous support to high-per- 
modelling) formance scientific computing. 

@ Physical Modelling Please contact: Bianca Falcidiene - CNR 
@ Procedural Modelling (constraint-based +39 10 51 551 0,517639 In order to remain internationally corn. 

modelling, grammar-based modelling) Fax: + 39 10 517801 petitive, science and development in Ger. 
a Stochastic Modelling ernail: falcidieno@image.ge.cnr.it many will also have to coordinate theii 



e1(or?$ at botn d tnernaklc and organrsa- 
ilona! level At the eympo\lurn, the major 
been of high-pedommce computer\ had 
the opportunity to voace then needc as 
regad\ hxdw,tre, software md algorithm 
development A report due to be com- 
pieted shortly wril rake \to& of the cur- 
rent clkuahcln of hlgh-performance com- 
putlng In Germany, and detail the ~ z c -  
--.:--e-.d::::-es, srgax::al:,:na! ;a3 
strrrcturdl measure, and consequencev 
for German ~etearch policy w h ~ h  ~t lm- 
phe5 

rn 
Please contact: Jehannss Llnden - GMD 
+49224l 142543 
email: Isnden@kmx.gmd.dbp.de 

CWI - Tom Koornwinder, researcher 
at CWI, has been appointed Professor in 
Analysis at the University of Amsterdam 
fr'rqm 1 May 1992. He will remain affil- 
iated with CWI for some time. 
Koomwinder's present research interest 
is mainly in the field of special functions 
and group theory. 

GMD - Prot  Dr. Stefan Jahnichen, 
head of the GMD Research Institute for 
Program Structures in Karlsruhe, has ac- 
cepted the post of Professor of Software 
Technology at Berlin Technical Univer- 
sity. Jahnichen has also been made head 
of the Berlin GMD Institute for Com- 
puter and Software Technology, along- 
side the existing heads, Prof. Dr. Wolf- 
gang K. Giloi and Dr. Peter Behr. 

111 
CNR - The agreement for cooperation 
between the Italian Space Agency (ASI) 
and CNUCE-CNR is being renewed to 
cover the period 1992-1 994 inclusive. 
CNUCE will provide AS1 with support 
for mission design and analysis and flight 
dynamics. The major projects in which 
CNUCE will be involved are IRISLA- 
GEOS-II, in cooperation with NASA, 
and X-SAR, in cooperation with the 
German DLR and the Jet Propulsion 
Labporatory (JPL). 

Podium discussion coneiuding the symposium on High-Performance Sci- 
entific Computing, with, from left to right: Faik D. Kiibier (Parsytec GmbH), 
Prof. Dr. Wolfgang Paui (University of Saarbrijicken), Prof. Dr. Wiil i  JBger 
(University of Heidelberg), Assistant Secretary Dr. Klaus Wupf (Federa! We- 
search Ministry), Prof. Dr. Dennis fsichritmis (GMB), Prof. Dr. Ulrich Trotten- 
berg (GMD), ProK Dr. Dekeflhard (Konrad-Eesse-Zenarum, Berlin). 
(Photo: Munch, GMD) 

INRIA - A cooperation agreement be- 
tween the Royal Institute of Technology 
(Sweden) and INRIA was signed in 
January this year. The themes include: 
Optimisation, Systems and Control, 
Parailel Computer Architecture 
Computational Fluid Dynamics, Neural 
Networks, Computer Vision and Speech 
Recognition. 

CWI - Some years ago the Netherlands 
Organization for Scientific Research 
NWO started its Priority Programme 
giving substantial support to selected re- 
search areas. Recently the subject of 
Non-linear Systems was chosen for this 
form of support. The programme coor- 
dinator is Odo Diekmann, leader of 
CWI's research programme on Mathe- 
matical Modeling and Analysis and pro- 
fessor of Bio-mathematics at the Uni- 
versity of Leiden. 

m 
GMD - Herwig Heckl, head of the 
GMD's major research project 
"Integrated Circuits Design" (E.I.S), re- 
tired from the GMD within the frame- 
work of a scientific symposium on 
"Computer-aided Design of Chips and 
Systems - A Task of Infrastructure and 
Research". Prof. Dr. Raul Camposano 
was simultaneously appointed in his 

place. As part of the restructuring of the 
GMD, the E.I.S. major project has now 
been reorganised into the Institute for 
Systems Design Technology. 

m 
CNR - Antonio Blasco Bonito, 
CNUCE-CNR, has been nominated 
Vice-President of RIPE, "RCseaux IP Eu- 
ropCensM. The objective of RIPE is to en- 
sure the necessary administrative and 
technical coordination to allow the op- 
eration and expansion of a pan-European 
1P network. RIPE acts as a forum for the 
exchange of technical information and 
the creation of expertise on IP network- 
ing and establishes agreement on com- 
mon network management practices and 
the operational management of the in- 
terconnected networks. 

Is 
GMD - Prof. Dr. Wolfgang M. Giloi, 
Professor of Technical Cornputer Science 
at Berlin Technical University and insti- 
tute head of the GMD Institute for Corn- 
puler and Software Technology, has been 
named an IEEE Fellow of the institute 
of Electrical and Electronics Engineers 
(IEEE). Prof. Giloi was awarded this dis- 
tinction "for his services as an engineer 
and his leading technical role in the de- 
velopment of computer systems". 
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