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he importance of domain knowledge in information systems

was first recognized in the 1970's, with the observation that

there is a trade-off between power and generality: the power

of an information system can be greatly increased by sacrific-
ing its generality, that is, by restricting it to a specific domain. This ob-
servation led to a large body of research and experimentation with know-
ledge-based techniques, as well as the development of a number of com-
mercially successful systems for domain-specific tasks. In all of these
cases, the emphasis was on encoding domain knowledge explicitly in a
form that a problem solver could exploit.

The importance of domain knowledge in the practice of software engineering
was recognized in the 1980's. An important study by Curtis, Krasner, and Iscoe
identified three primary causes of software engineering problems in industrial
projects, and the first of these was the lack of knowledge about the application
domain. At about the same time, the field of requirements engineering came
into being, relying in part on the use of knowledge representation techniques
to encode information about the application domain for a given software pro-
ject. Domain knowledge has also begun to play an important role in software
reuse (see ERCIM NEWS, July 1993). For example, recent work has focused
on the development of domain-specific libraries and architectures. Several of
the articles in this issue address such uses of domain knowledge in software en-
gineering.

In the 1990's, we have begun to see what may be the ultimate role for domain
knowledge in information systems, namely to enable the end user to exploit so-
phisticated systems without requiring him or her to be computationally so-
phisticated. One example is the use of domain knowledge for information re-
trieval, as discussed in several articles in this issue.

Thus, we now know that techniques for the effective representation and use of
domain knowledge are among the key enabling technologies for the informa-

tion world of the next century. The projects described in this issue are helping
to lead the way to that world.
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A Tribute

to our Friend
and Colleague
Professor

Cor Baayen

It is with much regret that I announce
that, after 6 years of superb chairman-
ship, ERCIM’s first President, Professor
Cor Baayen, has decided not to remain
in this position for a new term of office.
On behalf of all the directors of the
ERCIM partner institutes, I should thus
like to express our deep and lasting
gratitude to Cor for his many efforts
over the last years. Not only was he one
of the founders of ERCIM, but as
President he has fully devoted his en-

ergies and his talents to promoting its
cause and to inspiring that spirit of sol-
idarity, friendship and efficiency which
has made ERCIM a model for many
similar endeavours in Europe.

Nobody could have been better quali-
fied to exercise this chairmanship.
Firstly, Professor Baayen has had in-
tensive experience in the field, going
back to 1980, both as Director of CWI
and as Director of the Mathematical
Foundation in The Netherlands.
Secondly, his was the task of steering
the evolution of a mostly mathematical
center (MathematischCentrum) towards
a pluridisciplinary institute, CWI, whose
role as national “Centre d’Excellence”
in Computer Science had been decided
by the Dutch Government. The suc-
cessful synergy that has been achieved
between mathematics and computer sci-
ence has become a corner stone of CWI
activities and has meant that it has been

formatics and mathematics.

able to secure its central position in the
Dutch research world. This synergy is
also the spirit of ERCIM, which faces
even broader challenges, since it brings
together many institutes with different
statutes and organization. Through his
natural authority, his sense of consen-
sus combined with his many talents, Cor
Baayen has succeeded in shaping
ERCIM into the best possible instrument
to guide the creation of an integrated
European Scientific Community in in-

Needless to say, all the ERCIM direc-
tors will keep in mind his message and
will continue his work.

Thanks Cor, and as "President
d'Honneur" of ERCIM stay on our side.

On behalf of ERCIM Directors

Alain BENSOUSSAN

6th ERCIM Workshops at SICS

From 2-4 June 1994 SICS organised three ERCIM workshops at its site in Kista, Sweden. These were the last in the current se-
ries of ERCIM Workshops and differed from the others by a large participation of researchers coming from organisations out-
side ERCIM. Some participants even came from US and Japan. Brief descriptions of the objectives and results of these work-
shops are given here below. The Proceedings will be published by ERCIM. ERCIM has now changed its policy with respect to
the organization of workshops. Information on the new programine, which aims at assisting and encouraging specialist groups
in the organization of scientific events in strategically important areas, is given on page 4.

Mobile
Computing and
Communication

by Frank Reichert

The current state of the Walkstation
project was presented by G. Maguire,
F. Reichert, Ch. Roobol, and D. Kerek
from KTH, Sweden. The design of flex-
ible and efficient future mobile com-
munication systems is a major chal-
lenge. The Walkstation Project in-
volves researchers from different areas
in order to find a solution via a glob-
al system approach.

Areas being studied include mobile adap-
tive applications, mobile systems man-

agement and security, integration of mo-
bile stations into existing fixed networks
(Internet), future communication archi-
tectures, use of multiple wireless inter-
faces, dynamic resource allocation and
media access, direct sequence CDMA and
low power VLSl integration. Mobile users
expect global network connectivity, mo-
bility transparent applications, a quality
of service comparable to that of fixed net-
works, and of course low costs. Satisfying
these requirements leads first to the need
for integration of existing and future com-
munication networks for indoor local area
networks and outdoor wide-area networks
to provide global connectivity.

In the Walkstation project mobile users
may equip their mobile terminals with
multiple wireless interfaces, which are
controlled and selected by a system man-
agement function to meet criteria such as

achievable throughput and delay, real-time
requirements, usage costs, and impact of
selected communication link on battery
lifetime and currently available power.

Because power consumption is of major
concern for mobile terminals, several in-
vestigators have proposed the use of flex-
ible transceivers for adjustable bit-rates on
the same wireless link in order to reduce
power. In the Walkstation project, the va-
riety of networks (TDMA/CMDA-based,
GSM, Mobitex, DECT, etc.) and the dif-
ference of environments is harmonized at
the network layer. The goal is to provide
mobility transparent communication ser-
vices to traditional, non-adaptive applica-
tions. These are electronic mail, file-trans-
fer, Information browsers and other ap-
plications common to users with PC or
UNIX workstations on the Internet.




Not all differences of mobile networks can
be hidden from user applications.
Parameters such as available bandwidth,
latency and setup time are crucial for the
responsiveness and performance of multi-
media applications. Therefore new adap-
tive applications will react to the available
quality of service by changing the pre-
sentation of user objects from full graph-
ical display to simple character based in-
teraction. In addition, the investigation of
new caching and pre-fetching methods
will help to provide better performance.

Users will not accept expensive and heavy
mobile computing and communication
systems with short battery life times. On
the computational side, new portable “per-
sonal data assistants” (PDAs) show the
advances made in portable computing.
These demonstrate impressively what is
achievable with today's state-of-the art
computer technology. These devices have
enough computational power to perform
complex tasks such as stylus and voice
recognition. On the communication side,
most PDAs are designed to support new
credit-card sized interfaces which are
plugged into PCMCIA slots.

Therefore, an important research area in
the Walkstation project is the investiga-
tion of new digital, highly integrated radio
interfaces with low cost, small size and
low power consumption. Direct Sequence
(DS) CDMA is the basic media access
scheme used in the our project.

Distributed
Virtual
Environments

by Kai-Mikael Jaa-Aro

The keynote speaker Myron Krueger,
a well-known personality within the vir-
tual worlds community, started off by
demolishing a number of myths about
Virtual Reality. He asserted that even
though the field in principle exists since
the early 1970's, very little progress has
in fact been made since then.

Nevertheless he was still actively pursu-
ing his ideas about video-based artificial
realities and was also planning excur-

sions into immersive virtual environ-
ments. The program then mainly pre-
sented results from the COMIC project,
with participants from the universities of
Nottingham, Lancaster and Manchester,
as well as SICS and DRAL, exploring
spatial models of interaction in three-di-
mensional data spaces, often employing
versions of the DIVE system developed
at SICS. Many papers concerned em-
bodiments of users — different visual rep-
resentations of users — to indicate their
presence in a virtual environment, their
attention, computational capabilities and
other attributes, as outlined in a paper
presented by Steve Benford. He and
Johan Mariani had made video clips
showing different kinds of Populated
Information Terrains, which employ
three-space for document layout and data
retrieval and embodiments of the users
to display which people were browsing
what.

Chris Greenhalgh presented MASSIVE,
a system which permits people with or-
dinary text-based terminals to interact
with virtual worlds and other users in
them, using different types of embodi-
ments to indicate what kind of interface
the users were accessing the world
through and, consequently, what types
of communication could be initiated with
them. Martin Prime from DRAL dis-
cussed requirements for incorporating
sign language in virtual environments
and what that would require of the user
embodiments.

The presentations that stirred the great-
est surprise and interest and while not in
any way connected with the COMIC
work, still showed the most advanced
embodiments, were made by Yasuichi
Kitamura and Nobuyoshi Terashima
from ATR Communication Systems
Research Laboratories in Kyoto. They
presented a teleconferencing system de-
veloped at ATR which features tracking
of facial expressions and body move-
ments and mapping them to geometric
models of the participants’ bodies, so that
the two participants could share a table
top as common space and manipulate
common virtual objects.

n

High-
Performance
Communications

by Peter Sjodin

The objective of this workshop session
was to provide a hearing on different
switching techniques for gigabit net-
works. The participants were invited
to discuss advantages and disadvan-
tages with circuits, cells and packets as
basis for switching in such networks.

Questions of interest:

e Is fast circuit switching an alternative
to cell/packet switching?

e Can ATM be switched fast enough in
photonic networks?

» How may variable-length packet switch-
ing be provided in high speed networks?

» Do multimedia traffic characteristics
in general allow bandwidth gain by
statistical multiplexing or will peak
rate allocation be predominant?

The workshop was attended by re-
searchers from Japan, Europe and USA.
The presentations described experiences
from and experiments with existing high-
speed networks, as well as new ideas for
network protocols and architectures.
Three architectures for high-performance
networks have been presented. L. Ramfelt
(KTH, Sweden) presented an all-optical
network architecture which is intended
for multiprocessor interconnections. H.
Brynhi (NTR, Norway) presented a desk
and local area network built around the
scalable coherent interface. The dynam-
ic synchronous transfer mode was pre-
sented by Bohm, Hidell and Lindgren
(KTH, Sweden) as a networking archi-
tecture based on fast circuit-switching.

Four empirical studies relating to the real-
ization of ATM networks were presented.
B. Davie (Bellcore, USA) described the
complexity encountered for ATM-hardware
in the Aurora testbed. He discounted the per-
cell processing costs and bandwidth ineffi-
ciency, and showed that the biggest limita-
tion to reach higher performance is move-
ment of data. D. Morris (Univ. Leeds, UK)
described performance problems his group

3
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has encountered with running TCP/IP pro-
tocols over ATM. The throughput could be
as low as 10 percent of the throughput of
Ethernet. The issue lead to a fruitful dis-
cussion on the sensitivity of the parameter
settings for such a combination of protocols.

G.P. Balboni (CSELT, Italy) reported on
the effects of statistical multiplexing for
today's applications. Y. Miyake (KDD,
Japan) presented the implementation of a
rate control mechanism for high-perfor-
mance networks and its performance. A.
Lazar (Columbia U., USA) presented a
unified framework for packet and circuit-
switched network. The high-performance
communications session was closed by
two presentations on networking: D.
Farber (U. Penn., USA) covered suggest-
ed experiments on the global scale and B.
Stockman (KTH, Sweden) gave an
overview of the European scene with on-
going projects like Beteus, PET and SGN.

|

Please contact:
ERCIM Office

Tel: +33 1 39 63 53 03
E-Mail: ercim@inria.fr

Partial
Differential

Equations and
Group Theory

New Perspectives in Computer
Algebra and Applications
to Engineering Sciences

Bonn, Germany, 24-28 October 1994

In line with previous courses held at
INRIA in November 1990 and GMD in
1992, the ERCIM Advanced Course
“Partial Differential Equations and
Group Theory”, held at CWI in March
1993, was quite successful with 40 par-
ticipants coming from 13 countries of
western Europe. Accordingly, it will be
repeated this year at GMD, Bonn, from
24-28 October 1994, with a slightly dif-
ferent programme, including more ap-
plications. The course is supported by
INRIA and GMD.

Sponsored
ERCIM
Workshops

ERCIM, the European Research
Consortium for Informatics and
Mathematics has decided to sponsor
up to six high quality international-
Iy recognised Workshops per year.

ERCIM does not wish to set up a
Workshop in an area where there already
exist organisations willing and able to
run such Workshops. An additional
Workshop might be the last straw that
makes the other workshops non-viable.
The net effect would then be to reduce
the number of Workshops in the area,
and this could proove counterproductive.

The ERCIM approach is, therefore, to
collaborate with existing groups to pro-
duce such Workshops jointly. ERCIM is
willing to offer to supplement the costs
of a self-financing workshop, organised
in collaboration with an external group.
The additional funding provided by
ERCIM should be used to enhance the
workshop by, for example, increasing the
set of external speakers supported. The
funding on offer is in the order of 2000
ECU for each of six workshops per year.
This is not seen as a revenue gaining ex-
ercise for ERCIM so that, in case such
workshops generated profits, the profit

As abasic motivation for organising such
a course, one must notice that the wide-
spreading importance of computer alge-
bra today hides the fact that most of the
algorithms concerning PDE only use
mathematics that were in fashion 50
years ago. Indeed, the formal theory of
PDE and groups of transformations has
been created and developed during the
years 1960 to 1975 by Donald Spencer
in the USA. However, though this work
supersedes the classical approaches
(Maurice Janet, Elie Cartan), it is still
largely unknown by mathematicians and
has never been applied. Also, it is a fact
that, during the last 10 years, people have
been trying to study nonlinear phenom-
ena by means of formal algebraic or ge-
ometric techniques instead of numerical
or functional ones.

would remain with the external organi-
sation. Publication of the proceedings is
left to the workshop organising commit-
tee but ERCIM would be prepared to help
if appropriate.

In addition to the funds from ERCIM to
enhance the event, the benefits that a
Workshop might see in such an arrange-
ment would be:

e Use of an ERCIM site for hosting the
event. This would normally include
meeting rooms free of charge, some ad-
ministrative support and help with pho-
tocopying. Details may vary depending
on the ERCIM site.

¢ Commitment from ERCIM to help or-
ganise and run the event.

o Publicity from ERCIM within the
ERCIM members to raise the level of
participation.

¢ Production of the interim Proceedings
made available to attendees (it is as-
sumed each such Workshop will have
its own procedure for final publication).

The intention is to have a Call for Proposals
at least once a year in the ERCIM
Newsletter and elsewhere. Bids will have
to indicate how the Workshop meets cri-
teria set by ERCIM for awarding the spon-
sorship. For further information,

Please contact:
ERCIM Office

Tel: +331 39 63 53 03
E-mail: ercim@inria.fr

Therefore, the purpose 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 finite
elements formulation.

Please contact:

Jean-Francois Pommaret — ENPC
Tel: +33 149 14 35 85

Fax: +33 149 14 35 86

or: Fritz Schwarz - GMD

Tel: +49 2241 14 27 82

E-mail: fritz.schwarz@gmd.de




GMD and
Smith System
Engineering
Bring Parallel
Computing

to Industry

by Siegfried Miinch

A vicious circle is the reason why in-
dustry hardly uses any parallel com-
puters though only these computers
are able to provide the computing ca-
pacity required for extensive realistic
simulations in industrial development.
Industry doesn’t purchase parallel
computers since important parallel
production software is still missing and
since it is therefore very difficult to as-
sess whether parallel computers will
in fact meet industrial requirements.
Software houses are afraid of the cost
involved in the parallelizaticn of real
production software as long as indus-
try does not order such software. For
this reason, the Commission of the
European Union funds the preject
EUROPORT by granting 16 million
ECU (total project volume: 28 million
ECU) with the intention to further the
confidence in the efficiency and prof-
itability of parallel computers and to
introduce large parallel systems into
industrial use. For this purpose, a rep-

"EUROPORT kick-off meeting” — Dr. Anne F. Baas from the Commission of the

resentative choice of industrial pro-
grams will be paralielized. About 90
organizations from Western Europe
are involved in this project.

On 12 and 13 January, 1994, the man-
agement teams of GMD and Smith
System Engineering organized a first
meeting of the EUROPORT project part-
ners at GMD-Birlinghoven. Dr. Anne de
Baas, representative of the European
Union and official project officer, opened
the meeting by presenting structure and
objectives of EUROPORT. About 120
people participated in the event, among
them the coordinators of individual ac-
tivities and representatives of all project
partners. More than 50 % of the partici-
pants came from industry, primarily au-
tomotive industry (Mercedes, BMW, Fiat,
Ford), aircraft industry (British Aerospace,
Rolls Royce, Aerospatiale, Saab) and
chemical and pharmaceutical industry
(Bayer, Merck, ENEA, Unilever) togeth-
er with software houses (McNeal
Schwendler, Intes, Genias, Pallas,
POLYFLOW, NA Software, SIMULOG).

The two years' project consists of two
parts:

EUROPORT-1 focuses on numerical
fluid and structure dynamics, for exam-
ple, simulations of aircraft flow condi-
tions and crash simulations. Seven
widespread commercial programs and
three industrial in-house developments
will be parallelized.

EUROPORT-2 covers a great variety of
fields by 15 large application programs,

European Communities presents the subject of the meeting (Photo: Miinch)

in particular numerical chemistry (e.g.
agent development, simulation of oil de-
posits and oil production, numerical elec-
trodynamics, radiotherapy, very large
databases, animation for movies and tele-
vision.

GMD has been entrusted with the man-
agement of EUROPORT-1. Smith
System Engineering in Great Britain man-
ages EUROPORT-2. GMD is responsi-
ble for nine project subgroups, Smith for
ten. Each group parallelizes at least one
large program. The group consists of the
owners of the programs, parallelization
experts and industrial program users. EU-
ROPORT combines experience and ex-
pert knowledge from industry, software
houses, research institutes and universi-
ties. Operators of parallel computers com-
plete this spectrum.

Itis the aim of the project partners to stim-
ulate the interest in the production and
portation of software on parallel comput-
ers by demonstrating the profitability and
the competitiveness of parallel comput-
ing. Circulating the project results beyond
EUROPORT is to increase the confidence
of industry in parallel supercomputing.

Considerable improvements of the cost-
benefit ratio in the industrial use of par-
allel programs are to convince software
and hardware providers and industrial
users of the efficiency of this technology.

The division of EUROPORT in only two
subprojects is to keep the overall cost as
low as possible, to avoid duplicate work
and to secure the compatibility of results.
The main tasks to be accomplished by
GMD and Smith are subject-specific
monitoring of the project, review of re-
sults, performance measuring and evalu-
ation of final products and circulation of
results in science and industry.

GMD's Institute for Algorithms and
Scientific Computing is responsible for
the management of EUROPORT-1.
Smith System Engineering provides un-
biased consulting for effective use of sci-
entific and technological resuits.

Please contact:

Klaus Stiiben — GMD

Tel: +49 2241 14 2749
E-mail: stueben@gmd.de
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some sort of “semi-automated”
;knowledge acquisition may be possible.
It is, for example, easy to detect a term
| unknown to the knowledge base. It is

then - possible to prompt the
irements Engineer (or domain ex-
for its position in the ontology
ch is part of the knowledge base, and
_prompt for its attributes (which dis-
guish it from other entities). The sit-
tion is more complicated for deeper
owledge such as the purpose of an op-
n. One approach is to relate this to
wledge about the use of the target
“The question becomes, what
unction can the operation support?

-

s an excellent example in the
case study of a requirement

e of the original requirements
at"The system shall enable the

r to draw lines on the screen

e cursor.” This requirement is
~ambiguous as it stands.

ing the Task Model of the
ments Engineer, the first step is

e a definite reading so that its con-
es can be assessed. One reading

at the Requirements Holder is ask-
a general-purpose drawing tool.

he requirements engineer uses know-

dge of the domain of software appli-

ns development to realise that, with
 reading, to meet the requirement
ould be very expensive in terms of
e and money. Therefore the require-
ngineer is stimulated to go back
equirements holder and investi-

ate why this requirement is needed. It
t that it is to enable the controller

rk military exclusion zones on the
-reen, and all that is needed the facili-
0 draw polygons - a much simpler

_The economics of domain knowledge
_acquisition and archiving

i There is some empirical evidence [Walz,
| Elam and Curtis, Communications of the
ACM 36:63-77] that for teams working
on projects which are fairly new to the
_team members, about 50% of effort and
elapsed time goes into acquiring domain
‘knowledge. However, this effort is not
' so attributed, is not planned for, and no
mmg is given. Very little of the know-

ng further knowledge acquisi-

ledge is recorded, and even more effort
is used to partly reconstruct it. Clearly a
well structured approach to acquiring
and archiving the knowledge would pro-
duce far more valuable results, and at a
lower cost than current practice.

There is a very telling quote in Curtis et
al.: “Someone had to spend a hundred
million dollars to put that knowledge
into my head. It didn't come free.” This
hints at the benefits to be had from
REUSABILITY. Clearly the domain
knowledge bases developed for the
Ceselsa ATC case can be almost com-
pletely reused in the requirements pro-
cess forany ATC system, be it in Spain
or the USA. Further some of the domain

knowledge bases since they are appro-

priately structured can be used in other
applications e.g. Requirements for radar
systems.

Other 1mportant appllcatmns for do-
main knowledge

Another important future reuse for do-
main knowledge bases is in the emerg-
ing field of Knowledge Based Software
Engineering (KBSE). One might crude-
ly-characterise KBSE as attempting a
huge enrichment of the CASE approach
in which far more expressive knowledge
representation and much deeper reason-
ing give the framework for a deep level
of semantic processing.

Although we may not have “industrial
strength’ examples of KBSE for anoth-
er five years or so, the background and
goals of this approach are very promis-
ing. In addition to procedures and sup-
port for the early life cycle, KBSE seeks
to perform domain-specific program
synthesis which should resultin consid-
erable improvements in both quality and
productivity. It is possible that software
engineering will largely evolve to be-
come the discipline of capturing and au-
tomating currently undocumented do-
main knowledge.

Please contact:

Gordon Ringland — DRAL
Tel: +44 0235 44 5557
E-mail: gar@inf.rl.ac.uk

‘From Fuzzy
to Formal’ -
A New
Approach to
Requirements
Engineering

by Simon Lambert

' The Rutherford Appleton Laboratory

is working on an ESPRIT project F3
(‘From Fuzzy to Formal’) which is
concerned wnth Reqmrements
Engineering. The
Engineering Group at RAL has adopt-

ed a knowledge-based approach to the
problem, and is mvestlgatmg the ap— :

plication of domain knowledge in the
process of early requirements capture,
analysis and validation.

In many commercial companies produc-
ing systems for clients, the starting point

is a statement of requirements received
from the Requirements Holder which

may be ambiguous, incomplete, incon-

sistent, or flawed in many other ways: |

One of the jobs of the Requirements
Engineer is to detect these problems and
negotiate their solution with the

Requirements Holder. This task needs

knowledge of the domain as well as ex-

perience of requirements engineering it--
self. In the F3 project, RAL has worked

closely with one of the user partners, the
Spanish company Ceselsa, and their Air
Traffic Control group. The terminology

- they use-is to call the initial set of re-

quirements “Blue” and the final, vali-

dated set “Green”. Knowledge acquisi- |

tion by RAL with one of their top
Requirements Engineers has produced a
task model of the Blue-to-Green process
and highlighted the role of domain know-
ledge within it. The task model includes
steps such as “Check benefit to user and
project”, “Distinguish and limit alterna-
tives”, “Establish relations with other re-
quirements.” Domain knowledge is ubig-
uitous in the task: for example, the re-

quirement that a piece of apparatus must |

Knowledge :
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“solutions. These problems can be of a

wide range of types, including missing

or underspecified timings or quantifica-

tions, poor structuring of the require-
ments, inappropriate output directed to
users, etc.The system has been developed
for the domain of air traffic control, and

 is being applied to other domains with-
“in the F3 project to vahdate the general-

- P Iease co ntact

1£y of the approach

~ Simon Lambert —~ DRAL

¢ Tel: +44 235 44 5716

jall scl@mf rl.ac. uk o

o uct descrlptlons CWI has applied its
o ~expertlse in algebraic specnflcatmn
~_techniques to formally specify the

‘ Bank's product descrlptlon ]anguage

~ ject to constant change, In order to

; Bank MeesPlerson Rotterdam is a mer--
 chant bank offering a wide variety of fi-

“blue” requirements

rouped “blue” requirements

Check for grammatical ambiguity

'

Check benefit to user or project

v

Distinguish and limit alternatives

Negotiation with
Requirement Holder

Y

Establish relations with other requirements

'

RISK ANALYSIS

Relate to requirements of other systems

Compare utility to cost-
effectiveness for

Green requirements

envelope of meaning

tor for the bank's automated system% -
~ which perform contract administra
‘ and prov1de management mformatmd
concemmg the bank's on- and off bal-
ance position, interest and exchange rate
. nsks etc. - is that the group of products'
 is constantly changlng new types of |
- products are introduced, and products

“Bank MeesPierson is to describe the
 essence of their products inah h,level
; 1anguage — called Risla — and to gen-
~erate the software automatlcally from
- these product descnptlons To thatend,
a qmall domain-specific language was |

~ so-called cash-flows following from
- products. =

~ As the language was going to play a cru-

_cision. Specifying Risla formally re-

Formal
Methods
for Financial
Products

by Arie van Deursen

Fihahcial prodilcts of banks aré siibe

deal with this, the Dutch Bank
MeesPierson generates its software
automatically from high-level prod-

nancial products. The complicating fac-

tion

that went out of fashion have to be with-
drawn. How should the softwaxe con-
struction process be organized such that:
the systems can deal immediately with
such changes? The answer given by

designed, especially suited to describe

cial role in the bank's automated sys-
tems, it was decided to define Risla for-
mally. A joint project with CWI was
started. In particular, CWI's experience
with algcbralc speuﬁcauons of lan-
guages was exploned Afterwards, the
bank considered this a very fortunate de-
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to develop procedures that can cap-

ture different kinds of lexical infor-
mation from them, representing it in
a computatlonally tractable and
reusable formal framework.

The

Istituto  di  Linguistica

‘Computazionale (ILC-CNR), Pisa, has
played a major role in two CEU projects:

Esprit BRA ACQUILEX 1 and II and

-ET-10/51, which have the extraction of
morphologlcal syntactic, semantic and
pragmatic information from machme
readable dlctlonane and text orpora .

n~~LKB usmg

“and its representauo
a typed feature sti
(TFS), as their mair
 proaches adopted

“,the basxs of the

text and thus the headword is presented
systematically in the definition in its typ-

ronment. We have thus developed pr

cedures which aim at classifying the lex- )

. extr

dence prov1ded by a.
very large corpus of contemporary ,
English; (ID) the definitions appear as nat- .
ural language entences, i.c. with the
definiendum inserted in its typical sen-
 tential context. The underlymg assump— -
, tmn is that words only have sense in con-

context; e.g. the selectional restrictions

or preferences encoded on its arguments

Clearly, both kinds Of informatiOn the
purely semantic and the syntactw -5€-

mantic information, are needed by any
- NLP system. The contextual information

Wthh for English, is pamally derivable

from the Cobuild dictionary, for other
languages could be derived through an-
_analysis of text corpora. ‘This is the new
_ approach taken in ACQU]LEX -1, where
we are now expenmentmg robust =

| Databases

methodolog1es for corpus tagging and

 parsing as preconditions to the develop-
~ ment of successful procedures for sense

~ tagging, sense d1samb1guauon and the ;
ction of useful syntactic, lexical and

semantlc data from the corpus for the

Discovering

for Integratmg; |

Knowledge
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Database

Schemas in

Interoperable

by M Castel!anos, F. Saltor

;and M Garc:a

";“The w1despread use that databases
have expenenced durlng the last

decade, has motivated the need to |

_ make them interoperate. This means,

to make them coope rate sharmg their

- data, while preserving then‘ autonomy :

(as much as poss;ble)

A mam problem w1th mteroperablhty 1s ‘

thekschema mtegranon process that has to ~

o mantic heterogeneny, where eqmvalent or

related Concepts are replesented in dlffer-

_ent ways in the various databases, adda
" high level of complexity to the integration
_ task. If the schemas of the databases have
 to be integrated, semantic relationships be-

ween thelr bjects have first tobe identi-
in turn requires to detect the

" ressem ances that exist between them. |
 Allthis, reqmres a deep knowledge of the .
~ meaning of the databases, which often does

not exist. Moreover, the schemas bein g eX-

. pressed in tradmonal,data models do not

Nicc letta Calzolan
Tel:+39 50 560481
E-mail: gloﬁolo@lcnucevm cnuce cnr.it
or Carol Peters — I[EI-CNR :
Tel:+39 50 593429

: E-malt carol@vm |el pi cnr it
ical syntactic and lexical/semantic envi- ‘ ‘

ical item mainly in terms of the syntactlc L -
'lexwal and semanuc charactensncs of s o

_ help because of their semantic poorness.

~ One solution could be to upgrade the se-
‘mantic level of the schemas by means of
_a semantic ennchment process. Such a

process consists of two phases. In the first

- one, implicit or hidden semantics is dis-

covered from diffetent sources of know-

Jedge: the human being (DB administra-

tor and users), application programs .

: database extensxon and o) on..

- Analyzmg database extensmns is a par— .
‘ ucularly attramve case of the maehme‘

11
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from instances) where the snnple and reg-

ular form of data eads to exact solutions -
&G contrast to inductive leammg) From
~th huge amount of implicit semantics

orm of dependene1es the func-

“uonal,' 1nclu51on exclusmn and cornple— ~

:mentanness kmds convey | the semantles
: necessary to convert ,

learmng problem (general rules 1nferred

Acqms:tlon
of Domain

Knowledge

:for Bu1|d|ng |
e @N Explanatory‘

- ,System

by Rose Dleng

- exploit the specific aspects of som

®  This artlcle focuses on acqmsmon of know-~

v - ledge useful for building an explanatoryf
_ system and we will describe an applica- -
. tlon in telecommumcdnon network des

‘ﬂneenng an, some more

Further work on knowledge dlscovery is

: plarmed to analyze application programs
with embedded SQL to identify opera-
tions and encapsulate them as methods
of the classes identified in the first part .

‘yof the semantle ennchment
' 'Pléase‘eontact:

astellanos, saltor,
1a}@ls: upc es

Explanatory kno

; Cooperatrve explanauons of a knowledge— -

~ based system (KBS) must be prepared as

~ earlyasthe knowledge acquisition phase:
;explcmatory knowledve not necessanly L

ASKER

useful for the problem solving but im-
portant for the future explanations, must
be elicited from experts and end-users.
Our approach was to determine what ex-
planatory knowledge consists of; how to
acquire it according to the used know-
ledge acquisition methodology, and how
itinfluences the explanation module spec-
ification and implementation. -

We first proposed a model of explanato-

Ty interaction: the user asks a request to
the KBS that analyses it, selects an ex-
. planatory strategy, builds the explana-
tion, communicates it to the user that
. . evaluates the explanat1on and exploits it
- The Acacra Proyeet isa multxdlscr-k if accepted; in case of failure, the system
L phnary pro,]ect that aims at helping the -
~ knowledge engineer and the expert
_ during the knowledge ac’qmsitlon}
_ phase. We work on a methodology and
on a tool called Katemes (Knowledge :
~ Acquisition Tool for Explainable,
~ Multi-Expert Systems), with the fol-
- ‘lowrng ObJECthES‘ (a) allow knowledge .
acquisition from multlpie experts, (b) e

can return tO a,prevmus step

~ After detenmmng the explanatory know— :
: ledge needed in each phase we proposed
- several methods for acquiring it:

. extension of KOD for explananons -

. extensron of KADS 1 through a hblary ;
of “genenc explananons ~

 classes of problems such as des:gn oy
_problems, (c) help to impro the qual- ~

ity of the explanations ¢t

~ expert system will provi ‘ ;

- with, and (d) allow the valldatlon ofthe

= acquired knowledge before lmple- .
S mentatlon of the final expert system ,

- of potentlal users

. the KBS problem-solvmg method 1n—,‘

 fluence on users’ explanatory needs‘;

~and system explanatory capabllmes
. potentml quesuons, explanation types ;

and explanatory strategles use:tul for
the dlfferent types of users

T dom in knowledge enabhng the con-

tion cnmmumcanon

. explanauon evaluatwn criteria and strate- .
gles for palllatmg explanatlon fculures

Choose a question

{why selecting {service 7x)}

{why not selecting {(service 7x}}

{how obtaining {service 7x})}

{compare {service 7x} (service 7y))
{advantages {(service 7x) {criteria 7c})
{alternatives (service 7x)}

‘Question menu of “OrientExplain”

12




~Application: telecommunication net-
work design

“We built an explanation module for
Orient, the CNET platform for assistance
to telecommunication network design.
Elicitation sessions with experts and end-
users and a study of design task helped
us to acquire the needed explanatory
knowledge on: - the domain itself (i.e.
networks, services, etc.), - the network
: deSign methodology: mandatory con-
- straints to be satisfied by the network,
criteria to be privileged if possible, mul-
tiple alternatives leading to different so-
lution variants, - the potential end-users
(designers evaluating the solutions pro-
posed by the system vs consultants giv-
Jing advices to clients): their tasks, ob-
jectives, competence level and explana-
 tory needs, their possible questions to the
'system and preferred explanatory ans-
- wers), - the different explanatory strate-
gies for offering such answers, - Orient,
the platform to be connected to the ex-
| planatory module, - the communication
media: menus and explanatory text.

: We ‘spe‘cifi‘ed and implemented

- OrientExplain that exploits such elicited
explanatory knowledge: based on a plan-

| ner of explanatory text, OrientExplain fo-
cuses on the choice of services (e.g.
’Transpac) and answers such questions as:
« Why have (resp. haven’t) you chosen
- the service X ?
» What are the advantages (resp. draw-
~ backs) of X (relatively to Y, for a cri-
- terion C)?

_» What are the advantages (resp. draw-

backs) of X in the solution S1, rela-

- tively to Y in the solution S2 ?

| » Why wasn't the criterion C taken into

account ?

k;'H(‘)W‘is realized the function F ?
. What is the component C useful for ?
+ Compare the solutions S1 and S2.

Conclusion

“Thi‘s example shows how knowledge can
be captured for the building of an ex-
planatory system that constitutes a spe-
cific information system.

|

Please contact: Rose Dieng — INRIA
Tel: +3393 6578 10
E-mail: dieng@sophia.inria.fr

Interactive Self
Explanation —
Making Domain
Knowledge
Explicit

by Simon Lambert

The I-SEE project (“Interactive Self-
Explanation Engine”) is an ESPRIT
project with the Rutherford Appleton
Laboratory as one of the partners. It
aims to produce a customizable toolkit
for enhancing information systems
with explanation capabilities, and one
of the approaches being used is the rep-
resentation of knowledge about the ap-
plication domain and the system itself.

The basis of this approach is that even a
well engineered application will probably
not contain explicit representations of all
the knowledge which is not strictly re-
quired for its own reasoning, yet is essen-
tial for producing accurate and under-
standable explanations. For example, rule-
based reasoning of the kind commonly
found in expert systems may compress
several inference steps into one rule, and
does not include any way of explaining the
meaning of the antecedents and conse-
quents of the rules. I-SEE is founded on
the idea of augmenting an application with
explicit models which permit a rich vari-
ety of explanations. An important conse-
quence of this is the possibility of “retro-
fitting” explanation facilities to existing
applications, a prospect which clearly has
great exploitation potential.

The domain knowledge held in these
models is manipulated by a set of primi-
tive “explanation techniques” which are
built up into explanation plans designed
to meet the user's information need. Each
primitive technique accesses one type of
knowledge in the domain model: for ex-
ample, the system’s reasoning chain

which led from data to conclusions, or”

the deep causal knowledge underlying
the reasoning (expressed as a network of
additional rules), or relationships between

“methods for the developers of domain mod-

entities in an IS-A hierarchy with their
similarities and distinguishing features.

The I-SEE approach is being applied to two
applications, a knowledge-based system
for management of sewage treatment
plants, and a software package for mod-
elling oil spills. The domain knowledge is
organized into a number of sub-models,
such as a functional model, a structural
model, and a causal model. The generici-
ty of the approach is important, and is
achieved by having the primitive explana-
tion techniques be domain- independent
and available to the developer of a new ex-
plaining system as a set from which the
most useful may be selected. The I-SEE
project also aims to produce guidelines or

els. The project is an example of the way
in which value can be added to an appli-
cation by utilization of domain knowledge.

Please contact:

Simon Lambert — DRAL
Tel: +44 235 44 5716
E-mail: sci@ini.ri.ac.uk

Reusability
Aspects in
Transactional
Workflow
Management
Architecture -
the TransCoop
Project e
by Jari Veijalainen

and Aija Palomaki

The ESPRIT III BRA project
TransCoop aims at developing trans-
action management support for coop-
erative applications. The project starts
with a study of transactional charac-
teristics and requirements of different
kind of cooperative application do-
mains, among them the workflow sys-
tems. Based on this analysis, a high-

13
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" An essentral part of the archrtecture is the
 functionality of the transaction- oriented

workflow management system. Clearly,
the tradmonal (database) transaction man-
agement approach (or, the traditional

~ transaction model) will not be suitable for
_ transactional workflows, although tradi-
 tional transactions can be used as atom-
ic buﬂdmg blocks or basic services. This
is because workflows may be nested,
might have a long duration, and might
. have real-time constramts or dependen-
cies. To support these properties, an ex-
‘tended transaction model has to be de«k
‘veloped and formalized. This i is one of
e most challengmg tasks of the pI‘Q]CCt ~

he o he‘ partners in TransCoop are :

Germany, pnme) and the

"The aim of page layout is to produce aes-
thetically attractive pages, with a clear
structure, containing the essential infor-
mation in an easily readable form.

Obviously the page layout has to be con-
figured differently,; depending on the ap-
plication, page size and format, and the
media used to communicate the infor-

~mation to the user. In pages with adver-

tisements, minimization of the amount
of empty space is usually the main cri-

 terion for page layout, while the layout

of individual artrcles mcludmg the
choice of the proper typography and

-placement of graphlcs and pictures, plays

a maJor role in editorial newspaper ‘

‘ ‘pages

Desplte the 'ntroducnon of computer—

- arded techniques, the layout of newspa-

per pages and comphcated catalogue

pages still involves a lot of manual work.

first began to apply automated page

‘ ~layout techmques in the production of
~ yellow-page telephone directories. The
 software for this application is already
~ used to produce all yellow -page tele-

- Yellow—p ge dlrectorles

- k kkIn the Umted ngdom the yellow—page k

~ prepress productlon at Pindar Infotek in

‘k - ~Scarhorough consists of some 80,000

. or1gmal pagesa year; over 2 mllhon line

ads and some 350,000 dxsplay ads; and

- k 2 drrectory with 1,000 pages approm—:‘
- 'mately every fourth workmg day.~ ~ ‘

‘The page layout'system operates 1n a

- fully automated fashion, producmg the

layout for a directory with 1,000 pages

- inless than one hour, using one standard

Maclntosh or Unix workstation. The au-

- tomatic process includes the placement

of all material onto the pages: line and

dlspiay ads, classification headlngs

TT develops antomated page: youtk -

techmques, whlch have been applied

;catalogues and newspaper adver-
sements for some years now. A fur- k

fillers, and continuation lines. Pindar has

;esumated that for a fully manual page

layout process they would require a staff
of some 330 pe1 sons, compared with only
2 running the automated page layout soft-

ware today

In 1992 when the page layout system was
 introduced into production at Pindar, the
‘ 'software came flrst in the UK Trade and

14




: Industfy‘s Manufacturing intelligénce :
Award. Over 400 comparnies showed in-

: terest in the competmon
Newslpapers

- In newspapers the major goal for ad-
| vertisement page layout is to automate

and integrate the placement of display

and classified ads. Several special re-

- quests restricting 1 the placement of indi-

vidual ads have to be taken i into account,

such as the colour requirements for an.
ad, predefined posmons with respect to

a specific page or topic section, and pos-
' e're)ectlon of two competmg adver-
tisers on the same page. The first instal-

‘latlons of the newspapm ad system for
( roductlon are in. prcgress for two .

: newspapers ~
(publisher of
‘and  NRC
e Netherlands and :

; Nederlandse Dagbl ;
Algemeen Dagblad
}Handelsblad) int
= Dagens Nyheter in Sweden o

;k‘Electrn‘mcfnews‘k -

same software with merely different pa-
rameter settings, independent of the par-

‘t1cular application or the media used to

Vlew the result

T he edltonal page layout process can be

carried out on-line, accordmg to an in-

terest profile of the user, and du‘ectly

Abductwe
Informatlon
Retrleval

- from a database, whlch mcludes allthe:
articles currently available for the pub~ kk
k‘hcauon The processing time for the Iay-i -

~out of a page is only a few seconds. An

editonal article naturally contains sever-.

Attributes for an art

. ktlves for the 517e and eontents of the t1t1e ‘
and the aetual article text, poss1b1e ref- -

al additional attributes, compared with -

8l ‘6N SM@N Nou3

the rigid size of an adver_ sement. The

erences to images or graphlcs andapri- |

; onty level w1thm a proper topxc secti

kPﬂot prolects to apply the edxtonai page

- As a urther extensmn, the pag 1 kyout o

techmques have been apphed to produce
edltorxal pages in a fully automatic fash-

_ion. The editorial page layout sm‘tware
 is conﬂgurable for applications rangmg

from electronic news distrlbunon for
‘computer screens to broadsheet newspa-

Tel: +358- 0 456 4541 o

: E-man Juha. Yla—Jaaskl@vtt

pers. This rn‘akeskit‘ possible to use the

VTT’s automated knowledge based page Iayout system. - k
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- totypical systems are mainly based on de-
 ductive inference in more or less restricted
forms of first-order or probabilistic logic.

However, since the consequence (the
query) is known, and we want to know
the set of potential premises (the docu-

“ments) we might ask for an inferential

-which allows us to find those

proce S,
~ s dlrecﬂy Now thls is exactly,

‘ the representatlon of document
s Usmg a formal representatlon

h térms, ase. g in thesaurus—based
but also PITQd‘l‘«Cb different pos-

differ in their meaning on both the se-
mantic and structural level.

Figure 1 illustrates the process of query
expansion which is embedded in the
human-system dialogue. A query is en-
tered by the user in a formbased or di-
rect manipulative interaction, and repre-
sented in the dialogue model. The ab-
ductive retrieval engine treats this formal
representation as a proposition and em-
ploys several knowledge sources to gen-
erate hypotheses which allow to infer this
given proposition. Semantic rules from
a domain modelas well as structural in-
formation from the document model and
entries from a data dictionary are used
during this reasoning process. Constraints
resulting from the current dialogue situ-
ation, or-amodel of the user, prevent the
system from producing inappropriate
query interpretations. The expanded
query, or different possible expansions,
can then be validated by the user, or used
to retrieve alternative answer sets from
the database, which are offered to the
user. ‘ ‘
N

Please contact: i

Adrian Mueller, Uirich Thiel - GMD
Tel: +49 6151.869 855 :
E-mail: adrian.mueller@gmd.de
or ulrich.thiel@gmd.de =

Dialogue representation

@ask

Domain
Model
inference
control
Document/Object
Structure Model

Data Bictionary

db access

define e fi
explanations

use for

Thieéproceséof query expansion

Dialogical
constraints
User defined presen-
constrainis tation of
result
sets

Knowledge-
Based Access
to Multimedia
Document
Bases

by Carlo Meghini, Fabrizio
Sebastiani and Costantino
Thanos

The recent, impressive achievements
of hardware technology have opened
the way to-a new generation of infor-
mation systems: multimedia document
bases (MDBs). An MDB is a reposito-
ry of complex objects that integrate
components of various kinds: text, im-
ages, graphics, video, and audio.

MDBs of realistic size are expected to
contain thousands of multimedia docu-
ments, if not more. Among the many
challenges posed by the management of
this type of information system, the
problem of multimedia document re-
trieval (aka Multimedia Information
Retrieval - MIR) does not appear to be
close to-a solution; because it involves
the content of the documents, which is
inherently difficult to understand and
model, let alone handle algorithmically.
The answer to the problem entails the
design of a multimedia information re-
trieval (MIR) model, that is, of: (1) a lan-

- guage for abstractly representing a) mul-

timedia documents and b) user infor-

~ mation needs, and (2) a matching
function relating (a) and (b) in order to

establish the relevance of documents to
given user information needs. Our MIR
modelling strategy attempts to combine
the logical approach to IR and the con-
ceptual modelling approach to informa-
tion systems. ‘

In our recent work, we have proposed a
logical model of IR based on
Terminological Logics (TL). In fact,
TLs are particularly suitable for mod-
elling MIR along the guidelines of the
conceptual modelling approach to in-
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formation systems, as they can be em-
ployed in representing:

« documents under a variety of aspects

 (e.g. structural, layout, semantic con-
tent)

= user information needs

» domain knowledge.

This proposal, however, does not yet take
into account the imprecision that is in-
trinsic in the MIR enterprise: given that
_queries are inherently imperfect repre-
sentations of user information needs, and
; that ocument representations are inher-
ently imperfect representations of docu-
“ments, we cannot expect relevance
 judgements on the part of the system to
coincide with relevance judgements on

the part of the user, and we can thus rea-
 sonably expect to compute only the prob-
ability that a document is relevant to user
information needs. In a further develop-
‘ment of our work we have thus proposed
‘a Probabilistic TL for modelling MIR;
~ a logic allowing the expression of
k real-valued terms representing probabil-
~1ty values and possibly involving ex-
"‘pressmns of a TL. Two different views

of probability, i.e. probability as statis-
tical information and probability as in-
_formation about degrees of belief, can be
- accounted for in our approach. We have
‘presented a formal syntax and a denota-
tional (possible-worlds) semantics for
_our logics.

The research outlined in the preceding
sections opens up a number of issues,
such as the relationships between statis-
tical infonnation;and information: about
degrees of belief, and the role of user
feedback. We plan to investigate these
_issues in the near future.

- Please contact:
Carlo Meghini — IEI-CNR
Tel:+39 50 593405
_or Fabrizio Sebastiani — IEI-CNR
| Tel:+39 50 593407
or Costantino Thanos —
- Tel:+39 50 593492
E-mail:
{meghini,fabrizio,thanos}@iei.pi.cnr.it

IEI-CNR

Using Domain
Knowledge in
a Multimedia
Toolkit

by Wernher Behrendt

MIPS is a client environment that ho-
mogeneously presents multimedia in-
formation stored in remote, dis-
tributed databases. An Embedded
Knowledge Based System supports
the mapping of single user queries to
multiple remote database query lan-
guages, and later optimises presenta-
tion by consolidating retrieved infor-
mation into a single dynamically
growing hyperdocument. The system
is aimed at the Value Added Reseller
market: a general platform can be tai-
lored:to the needs of a general appli-
cation domain, or a specific applica-
tion document, and thereafter to the

specific needs of-individual user sites

and individual users.

Designing for flexibility at several lev-
els poses some difficulties because the
levels are in fact overlapping knowledge
domains which interact in various ways.
For example,at the user task level (e.g.
a design studio), distinctions could be
made between photos, paintings, and
drawings. At the level of digital multi-
media information, further knowledge

is required as we need to know how the
image is encoded (JPEG GIF, TIFE,
EPS, ...). At the level of a particular bus1~“ o
~ ness site, we need to know how the en-

coded image can be displayed on the
specific hardware and software platform
of that business:this requires a general
specification of presentation tools and
their capabilities ofrendering different
encoding formats. Furthermore, a firm
may have a very constrained set of dis-
play tools but a gdod range of conver-
sion filters - thus, accessing prima facie,
incompatible data sources becomes a
planning matter whether a conversion
chain can be found from one format to
another. A multimedia toolkit must en-
able the user to do their work without

worrying too much about hardware and
software details. It must enable infor-
mation designers to create applications
which are structured according to prin-
ciples pertaining to the domain of the
application (e.g. tourism, or aircraft
maintenance). And yet, these principles
must be flexible enough to enable auto-
mated updating without compromising
the integrity of the information present-
ed. MIPS hyperdocuments could be re-
garded as knowledge assisted informa-
tion retrieval filters.

The embedded KBS which is being de-
veloped at RAL aims at making the in-
teractions between knowledge about
multimedia system capabilities and ap-
plication domain specific concepts trans-
parent. That way, the system becomes
capable of interpreting a user” squery
not only in terms of what information is
required, but also in terms of how this
information is best put together and pre-
sented, given the constraints of the do-
main, business, and hardware/software
platform. Separate knowledge modules
exist for describing:

« the schemata of remote databases and
their access details,

« the semantic constraints on queries by
allowing partial or full domain mod-
els to-assist in query interpretation

» yser preferences and security classes

« domain dependent clarification dia-
logues

. domain dependent templates for hy-
_perdocuments which get filled in
through user interaction W1th the Sys-
tem‘ :

A demonstrator is currently being built
to assist travel agents in Greece with
multimedia presentations of travel and
holiday offers - the interactive holiday
brochure.

Please contact:

Michael Wilson — DRAL
Tel: +44 2354466 19
E-mail: mdw@inf.rl.ac.uk
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A‘Softwa*re

Test Pilot for*
; Performance |

P:Asseesment
;Suppoﬂ

kby Martm Kersten

"~CWI coordmates the ESPRIT pro‘]ect‘ ;

agoras and develops a Software

T tpllot to assess the quahty of

database management systems. -

VJ In. ,ythagoras, the objectwe 1s to dev 1—
op the means of predlctmg, assessmg and

et,seeks todeveIOp:

tions. These exemplars are comple-
mented by in-depth studies to improve

~ the knowledge of the key software tech-

nology reqmred ~such as concurrency
control, query optimization, and data
placement. Finally, the project delivers

~ several engineering tools for designers
- and users of a parallel database server,
~including an Adaptive Performance
~ Evaluator and an Oracle-base perfor-
~ mance predlctor ,

The Software Testpllot under develop— :
‘ment at CWI, assists both database de-
ksxgners and users to assess the robustness
and the performance of applications run-

“ning on a (prototype) system ‘

~~ The common approach toobtammg per-

space Hence, a DBMS engineer or user

“with a workload characteristic which is

slightly off those measured, may find his

system performing badly leewme test-

suites may be biased by isolated imple-
mentation challenges, e.g. novel data
structures or query optimization tech-

‘niques, and thus neglect possible side-

effects. We concluded that DBMS engi-

 neers and users require a performance

assessment method which goes beyond,'

‘benchmarkmg ‘What they need are in-

telligent tools to explore a large work-
load search space, quickly seeking out
the slope, top, and knees of performanee

lflgures

. In, our appgo‘aohfthe :perforrneﬁce a‘spses‘s; o
- ment support system (PASS) experi-

s menter specxfles an abstract workload
search space, a small interface library
with the target system anda descnptxon :
- of the expected behaviour within a test-
suite. Thereafter, it is up to the PASS to-
st-  select the actu‘ workload parameter val-
S ues and to ex cute th correspondmg tar— ;

behchinarkmg Benchmarks may be do-

rman . main spemﬁc 1 e they spec1fy a syn—
vers (AIS) To achleve , i

:Geographncat ~
.information, stored |n
a database, is used,
-e.g., to model terram
erosionand :
sedlmentatlon :
Here eﬁlmency and
reliability of the
database
_management system
‘are of crucial
importance.
CWI coordinates the
ESPRIT project
- Pythagoras,
“which is developing a
Software Test Pilot
to assess the quality
of new database
management
Systems.
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proaoh lies in using a behavioral model
of the target system to drive the process.

The ret;luirements on a PASS are derived
using the user's interaction and the tar-
get system demands shown in Figure 1.

- From the perspective of user interaction,
a PASS system should provide::

= flex‘ible language for experimental ‘

space spemﬁcatlon

¢+ an extendible module o encapsulate al-
 gorithms for exploring a large work-
load search space :

eq graphlcal user interface enabling the
. user to control ancl direct execution of
 the experiments

« statistical validation andfitﬁ‘ng of user
_ supplied and system generated hy-

potheses to adapt the behavioral model
to the target system

* persistent storage of measurement data
for post-session analysis by domain
specific tools

» documentation of experiments, in the
form of a short narrative description of
the objectlves and boundary condlttons
of the expenment

The target system under test should be
manageable in isolation from its envi-
ronment and its state be deterrmmstlc it
should be machine controllable, crash re-
coverable and permit state inspeotlon; :

~ The Software Testpilot is being used on
a daily basis both to assess performance
of parallel DBMS and to tune database
cost models. The approach taken is to

~provide a declarative language, called

- space. Finding an efficient exploration

~ ploration and target system interaction
‘ensures a highly generahzable tool ap-

The Software Testpllot software can be
‘ Obtdlllﬁd from the author.

: ‘Please COhtaet :

* Tel:+31 20 592 4066

TSL, to specify a large performance test

is left to the Software Testpilot. The re-
sult is a highly flexible language where
the user's prime responsibility is to de-
fine actions objects, their relationships,
and their interface with the DBMS. A
clear separauon between test space ex-

phcable toa broad apphcauon domam
n

Martin Kersten — CWI

E-mail: mk@cwi.nl - -

ATM Systems

by Bjarne Helvig

Currently, telecommunication ser-
vices are handled by dedicated net-
works, leased lines and the emerging
64 kbit/s ISDN. It is expected that in
the future all services will be carried
by a single high capacity network, the
Broadband-ISDN. This has a num-
ber of advantages and will, for in-
stance, enable cost-efficient integra-
tion of sound, video, text, graphics
etc. into real-time multimedia com-
munication.

The information transfer will take place
in an "asynchronous transfer mode"
(ATM), where the information stream
is split into a number of small, sepa-
rately transferred "packages”, named
cells. The ATM technology is about to
enter both in the public network and in
LAN domains. One of the "features” of
ATM is that cells may be transferred as
needed at any time. If the maximum
traffic carrying capacity of the network

is exceeded, the service will be im-
paired. The probability for this to hap-
pen should, however, be extremely
small.

At DELAB, theoretical and experimen-
tal work is carried out to determine the
traffic/load carrying capacity of ATM
networks. During a RACE project
(PARASOL R1083), the theoretical
basis for an efficient generation of a re-
alistic synthetic traffic load were derived,
which enables emulation of a large num-
ber of independent sources. Based on
this, an advanced traffic generator, the
Synthesized Traffic Generator (STG),
was developed. The STG enables per-
formance and quality of service mea-
surements of ATM equipment and net-
works, under a wide range of foreseen
and currently unforeseen load condi-
tions. The STG hardware was developed
in cooperation with Norwegian Telecom
Research and KTAS (DK).

Currently, we are working on a new ver-
sion of the control software and man-ma-
chine interface for an industrial pilot se-
ries. This development is a cooperation

between Wandel & Golterman (D) and
Norwegian Telecom. The equipment is
about to be put into operation for evalu-
ation of ATM pilot systems on a
European basis.

Other work at DELAB in this area en-
compass development of a highly re-
configurable ATM switch equipped for
traffic measurements, special techniques
for measurement of rarely occurring
events like cell losses, modelling of traf-
fic sources, traffic flow management re-
lated to service primitives, and analysis
of end-to-end ATM traffic processes.

Most of the work in this area is done
under contracts with Norwegian Telecom
Research.

n
Please contact:
Bjarne Helvik — SINTEF DELAB

Tel: +47 73 59 26 67
E-mail: bjarne.helvik@delab.sintef.no
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Image Retrieval
by Pictorial
Content in
Medical Image
Databases

by Catherine Chronaki and
Stelios Orphanoudakis

The large number of medical images
currently generated by various diag-
nostic modalities have made not only
the interpretation of such images by
humans very difficult, but also their
management. The use of computer
methods in the analysis and interpre-
tation of medical images, as well as in
the proper integration of multimodal-
ity imaging information, is one of the
major trends shaping the future of
medical imaging. Similarly, computer
methods are currently being used for
the efficient transmission, storage, and
retrieval of medical images and image
related data.

The introduction of Picture Archiving and
Communication Systems (PACS) for the
purpose of digital image analysis, man-
agement and communication in the hos-
pital environment provides easy access
to images by physicians and other user
groups in the hospital, and supports med-
ical training, clinical research, computer
aided diagnosis, radiotherapy planning,
surgery planning, etc. In this environment,
image indexing and retrieval by pictori-
al content will give added value to exist-
ing PACS by providing considerable clin-
ical decision support, increasing the ef-
fectiveness of diagnostic image
interpretations, and a valuable tool for
medical training and research. However,
one must first provide appropriate de-
scriptions of image content and corre-
sponding measures of similarity, in a way
that medical images can be compared
based on their morphological appearance,
their clinical content, or a combination of
the two. In other words, the information
system should capture and possibly ex-
tend the knowledge of medical experts.

“I>C” is an information system for the in-
dexing and retrieval of medical images
by pictorial content, which has been de-
veloped by ICS-FORTH in collaboration
with KNOSSOS Technologies S.A.,
through their participation in the project
EurlPACS (European Integrated PACS),
which is funded in part by the AIM pro-
gramme of the European Union. “1>C”
has evolved out of the integration of a set
of different tools for the extraction, in-
dexing and storage of image descriptions.
Such tools include noise reduction, seg-
mentation, and line approximation algo-
rithms, as well as a contour editor and a
database. Some of these tools are inter-
active, others are automatic. The system
is open in the sense that new tools may
be added to the system with minimal ef-
fort, in some cases without even disrupt-
ing the operation of the system.

Image content description and clinical
similarity of medical images are captured
in the core concepts of the “I*C” design:

Image classes.

Images are classified when entering the
system. Images originating from the same
diagnostic imaging modality and corre-
sponding to the same part of the anato-
my are assigned to the same class, while
subclasses can also be created for images
sharing other common characteristics.
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The User Interface of the I2C Prototype

This allows for content based queries to
be directed to an appropriate class of im-
ages, thus reducing the search space.

Algorithms customized for specific
image classes.

Algorithms and tools used in the extrac-
tion, indexing and storage of image de-
scriptions are all attached to classes. Thus,
“I’C” may accommodate tools created
for a specific class, which have and use
built-in knowledge of the specific char-

acteristics of that class. General-purpose

tools, which may be used in any class of
images, are also parameterized to allow
them to be tuned to a specific class.

Image Description types.

An image description type encapsulates
image content extraction, indexing,stor-
age, and retrieval methods and implements
a particular approach to image content de-
scription. An image description type de-
veloped for MR knee examinations may
include knowledge of knee anatomy and
characteristic malfunctions as depicted by
magnetic resonance. It may also assume
knowledge of the noise characteristics of
the particular modality and use it to im-
prove the processing of the image.

The aim of “I?’C” is to capture the expert
knowledge in the context of medical
image classes with the appropriate de-
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scription types. This is an evolving ac-
tivity. Researchers in image description
are using the system to develop new
methods and improve old ones. One of
these activities involves the development
of AntributeMatch, a general and sophis-
ticated indexing and retrieval by content
scheme that attempts to capture clinical
similarity of medical images. For each
image, the description type maintains a
hierarchical image description based on
the output of segmentation. This de-
scription consists of contours, segments
and their properties and points. At each
description level, a set of attributes is de-
fined. Some attributes are precomputed
and stored, while the rest are computed
on demand at retrieval time to maintain
a compact image description. In addition
to stored attributes, each description com-
ponents associated with an importance
factor which denotes the contribution of
each component to the description at
higher levels of abstraction. A query by
pictorial content involves the specifica-
tion of a grey scale image, a grey scale
medical image with a region of interest
specified on it, or even a sketch drawn on
the contour editor. The users are allowed
to direct the search via a set of search pa-
rameters, such as relations among objects,
relative position, texture, orientation, bor-
der type, etc. Using such options, a user
may specify a complex clinical similari-
ty criterion.

For example, the user may consider the
presence of objects of a given area and
texture, with a sharp border, irrespective
of location as sufficient to yield a good
match.

Current efforts are concentrated on im-
proving the system's user interface and
refining the image description types used,
as well as implementing new ones, in
order to better capture the knowledge of
medical experts. The final “I?C” proto-
type is expected to provide added value
to integrated picture archiving and com-
munication systems, and to support com-
puter aided diagnosis, medical training,
and research. The system will be inte-
grated and evaluated in a clinical PACS
environment in terms of its usability and
acceptance by the medical community.

Please contact:

Stelios Orphanoudakis — FORTH
Tel: +30 81 391600

E-mail: orphanou@ics.forth.gr

Architecture
for an
Interactive
Multimedia
Retrieval
System

by Ulrich Thiel

The GMD-Institute for Integrated
Publication and Information Systems
is developing an information retrieval
system which exploits the power of ab-
ductive reasoning for accessing rele-
vant data, providing a convenient in-
terface that supports unexperienced
users. Following van Rijsbergen's sug-
gestion, GMD-scientists regard re-
trieval as an inferential process that
determines those documents which
imply the query. Abductive reasoning
generates a set of hypotheses which
allow to conclude that a document is
relevant with respect to the query. The
hypotheses are checked by accessing
the database.

Traditionally, researchers in information
retrieval (as well as in the database field)
assumed that it is sufficient to look at the
current query and to identify the alleged
relevant documents by a procedure that
computed those documents matching the
query according to a given retrieval

model. In our experiments, we found that
the abductive reasoning can produce
unanticipated hypotheses, that may be
surprising or inadequate. Thus, a full-
fledged interface to an abductive retrieval
system should be capable to explain the
hypotheses, and if necessary, to negoti-
ate them.

Here, we employ an appropriate formal
model of the dialogue, which is inter-
preted as a multimodal conversation. This
includes, as in our previous prototype
MERIT, an abstract representation of the
interface and the user's actions. Thus, we
have at hand the means to capture the
tactics of single dialogue contributions
(in terms of speech act theory: their illo-
cutionary parts) as well as the strategic
plan the user is assumed to pursue (e.g.
inferred by a case-based reasoning pro-
cess).

The system should not only retrieve rel-
evant data, but also provide an appro-
priate layout, and the software tools (e.g.
for decompression or visualization) need-
ed to access the data in the current set-
ting. For enhanced retrieval operations,
e.g. concept retrieval, a semantic mod-
elling of the domain as well as an explicit
representation of the contents of the doc-
ument will be necessary (including the
information about dynamic layout and
the required software environment as
well).

We regard a multimedia document ap-
pearing on the screen as an interactive
object combining three aspects: The raw
data, i.e. the set of texts, pictures, videos

. ) compare
Dialogue Manager rank, Distributed Multimedia
retrieve exten- e Database D
sions etc. RS

Operations on
Concept
intensions:
Create,

Abductive Concept Retrieval

The Interactive Multimedia Retrieval System
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etc., which are part of the document
(called underlying objects) are to be de-
termined by appropriate retrieval meth-
ods according to their type. The layout
of the interactive object is inherited from
a specific layout object specifying the
temporal and spatial relationships of the
document components. Finally, the
media control components needed to re-
alize the visualization are regarded as
media objects.

Please contact:

Ulrich Thiel - GMD

Tel.: +49 6151 869 855

E-mail: thiel@darmstadt.gmd.de

Conversational
Roles Model

by Adelheit Stein

The design of flexible and cooperative
user interfaces to information systems,
such as databases, requires an elabo-
rate model of the interaction process.
Scientists at the GMD-Institute for In-
tegrated Publication and Information
Systems propose a conversational ap-
proach to modelling information seek-
ing interactions between two partners
- human and computer. The "Con-
versational Roles" (COR) model was
used to design and implement several
prototypical interfaces, e.g., the sys-
tems MERIT and CORINNA.,

(CfA) model proposed by Winograd and
Flores, where discourses are interpreted
as "negotiations". We extended their
model for the situation of information-
seeking dialogues, applying concepts of
Systemic Linguistic approaches to dis-
course modelling and Rhetorical Struc-
ture Theory (RST). Basically, COR de-
fines the generic dialogue acts available
(e.g., requesting or offering information,
rejecting offers, withdrawing commit-
ments) and describes their functional in-
terrelations. For instance, an information
offer or request for information can be
accepted or rejected by the addressee,
which would then require different pos-
sible responses; or the decision of how
to proceed is postponed by inserting a
clarifying subdialogue where the condi-
tions for this decision are negotiated or
backing information is exchanged. COR
can be represented as a recursive state-
transition network (see figure 1) where
arcs signify 'dialogue acts' and nodes
mark ‘dialogue states’.

Note that the network is recursive, i.e.,
the arcs are also state-transition networks
which may contain - among other tran-
sitions - dialogues of the basic schema.
Additionally, dialogue acts define both
the role assignment between information
seeker and information provider and the
changes of those roles that may occur in
certain dialogue situations, e.g., in clar-
ification dialogues.

Please contact:

Adelheit Stein - GMD

Tel.: +49 6151 869 841

E-mail: stein@darmstadt.gmd.de

ieal-time
Programming
Methodology

by Rolv Braek

DELAB is the leading partner in SISU,
a national technology transfer pro-
gramme introducing improved meth-
ods and tools for real-time software
development into the Norwegian soft-
ware industry. SISU is a cooperative
programme, and DELAB’s participa-
tion involves a very close cooperation
with a variety of industrial firms.

According to the initial plan, the project
beginning in 1988, was due to finish in
1993. The participating companies found
the cooperation so rewarding that it is
now extended for another four year pe-
riod under the name SISU II.

A central part of the collaboration has
been to develop and document a com-
mon systems engineering methodology.
Based on our long running experience
from industrial developments, DELAB
has been able to contribute substantially
in this work. Our staff has co-authored
an internationally published textbook on
the methodology. This has contributed
to the methodology becoming interna-
tionally recognized and accepted, and
stimulated an increasing number of Nor-
wegian companies to take it into use.

COR is a speech act oriented

dialogue model which allows Dialogue (A,5) [8]

to describe the formal struc- withdraw request (A,B) PR reject request (B,4)

ture of a dialogue in an ab- ' a«" -

stract, modality-free way. , - -

Thus’ it allows to interpret request (AB) promise (B,A) continue (A B)

linguistic as well as non-lin-
guistic (graphical, deictic) ac-
tions of user and system as
conversational contributions
to the ongoing dialogue, i.e.,

withdraw request (A,B)
reject request (B,A)

withdraw commissive (B,A) .

be contented

(A.B)

withdraw directive (AB)

~Jeject offer (A.B)
withdraw offer (B,A)

inform (B,A)

B 5

he discontented

as dialogue acts or commu- offer (B.A) accept (A.B) (AB)
f‘llCathC‘ aCt_S' The complete withdraw withdraw " reject offer withdraw withdraw
interaction is referred to as directive commisive withdraw (AB) directive commissive

. . AB B.A AB B,A)
multimodal conversation. (A.B) A offer (B,A) (a-B) B.A)

Lelz]

The basic COR network

The model was influenced by
the "Conversation for Action"

Bjmn [

directives: request, accept;
commissives: offer, promise
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DELAB has also developed methods for
configuration management and tools for
automatic program generation that are
now being used by the SISU project par-
ticipants in their product development
projects.

Please contaci:

Rolv Braek — SINTEF DELAB

Tel: +47 73 59 26 70

E-mail: rolv.braek@delab.sintef.no

Application
Measurement
and
Dissemination
of a
Mathematically
Formal
Methodology

by Jeremy Dick and
Juan Bicarregui

The MaFMeth project is an application
experiment funded under the EC ESSI
programme. The project will develop
part of a high-integrity system by ap-
plying mathematically formal tech-
niques to all phases of development. It
is a collaboration between the Bull de-
velopment centre (Hemel Hempstead),
Bull S.A. (Paris), B-Core Limited (Ox-
ford) and EPSRC-DRAL (Oxon).

The software to be developed is a com-
ponent of a distributed transaction pro-
cessing monitor deployed in financially
critical banking environments. This soft-
ware allows applications running on het-
erogeneous platforms to coordinate their
transactional activities via message pass-
ing. The monitor provides message stor-
age and transformation services.

The toolkit “VDM through Pictures” will
be used to create an initial abstract spec-
ification. The specification structures are
initially described in a diagrammatic form
which is then used to generate a skeletal

l Diragram%;tic Spec. }Q_—E’VrtVP; ] Skeletal VDM } o o ‘

VDM editor and
type checker

Y

' Abstract Test Sets }4—————»] Abstract VDM - | e

B»‘ Abstract B Spec. l

generation

| Life-cycle activities and their outputs in the MafMeth methodology

: B Toolkit
\ A
I Test Program  |<st~---- g C Implementation [4—»«—] B Implementation I
Testing B Toolkit
Key: e Automatic support
——————————— E Interactive suport
........................ . Manuel generation

VDM-SL specification to which further
detail is added. A set of functional “black-
box" tests cases is then generated auto-
matically from the specification.

The abstract specification will then be
translated into the B Abstract Machine no-
tation and the B Toolkit used to refine the
design towards code. The B to C code gen-
eration facilities available in the toolkit
will be used to generate code from the re-
fined specification.

The C code generated from the concrete
B specifications will be tested using the
test cases generated from the abstract
VDM specification thus providing the
formal link between the VDM and B mod-
els of the system.

The process and product developed using
the formal methodology will be compared
with other system components developed
using the established development pro-
cess. The measurements will be taken in
terms of faults found during unit test, val-
idation test and customer use.

The project started in April 1994 and will
run for 14 months.

The Bull development centre at Hemel
Hempstead is the prime user, Bull S.A.
and B-Core Limited will provide the two
toolkits and EPSRC-DRAL will provide
expertise in the two formalisms.

Please contact:

Juan Bicarregui — DRAL
Tel: +44 235 44 6380
E-mail: jcb@inf.rl.ac.uk

The ESPRIT
Special Action
for Greece in
the Multimedia
field

by Yannis Vassiliou

The ESPRIT Special Action for
Greece in the Multimedia field is a con-
certed initiative of the European Com-
mission in cooperation with FORTH
to support and promote the introduc-
tion and use of Multimedia technolo-
gies and methods in the Greek indus-
try

Two of the main fields of applications
are:
* Preservation of Cultural Heritage

» Computer Integrated Manufacturing
and Engineering

Multimedia in preservation of
cultural heritage

The objectives of Hel-MME on Cultur-
al Heritage are to develop an economi-
cally viable prototype application, able
to stimulate the dissemination and preser-
vation of the European cultural heritage;
to propose appropriate standards (data
format) able to harmonise similar appli-
cations in Europe and world-wide; to
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generate business opportunities for hard-
ware and software providers and for the
electronic publishing industry. Two pro-
jects are under Hel-MME on Cultural
Heritage:

¢ Multimedia application based on the
Greek cultural heritage of northern
Greece (ALEXANDER project)

The aim of the “ALEXANDER” project
is to introduce and establish advance re-
search facilities in representative areas
of the cultural heritage based on treasures
of Northern Greece. Facilities for cap-
turing and recording objects of art will
be established in Dion and Vergina. To
create databases of Art objects, a
database mechanism will be established
for achieving the retrieval of images and
text. A prototype CD-I title referring to
historical aspects of ancient Macedonia
will be made. This title will demonstrate
the capabilities of the new technologies
towards the introduction of electronic
publishing methods in the rich area of
the Greek cultural heritage. The project
will develop two demonstrators: one in
the premises of the Byzantine Museum
in Athens and another in the University
of Thessaloniki.

The project participants are: ATC, In-
trakom, Byzantine Museum of Athens,
Aristotle University of Thessaloniki,
Lambrakis Research Foundation, New
Media Productions, and the National
Technical University of Athens.

¢ Interactive Multimedia applications on
the on the history and cultural heritage
of northern Greece with emphasis on
Macedonia (IMAGINA project)

IMAGINA aims to apply the Multime-
dia technology in the important field of
the history and culture of Macedonia.
The history and culture of Macedonia -
not only the political history but also po-
litical institutions, social structures, econ-
omy, language, religion, art and intel-
lectual achievements of the people of
Macedonia as interlinked and organical-
ly interwoven manifestations, from Pre-
history to the present-day - will be pre-
sented using Multimedia technology.

The CD-ROM that is going to be pub-
lished, will take advantage of the state-
of-the-art of the authoring of Multime-
dia applications using the latest techno-
logical platforms and standards. The
Multimedia material will be collected
and retrieved by the most well known
scientists and artists of Greece.

The project participants are: IDEAL, Ek-
dotike Athinon, MUSIC - Technical Uni-
versity of Crete, KERA, Exodus, and
Multimedia Systems Center.

Computer Integrated Manufacturing
and Engineering (CIME)

Three projects have been created to sup-
port and promote the introduction and
use of CIME technologies and methods
in the Greek industry:

Opening screen of the “Alexander” Project CD-I

« TASON

The IASON project is designed to pro-
vide the means of diffusion of CIME
Technology in the Greek Industrial En-
vironment. The technological baseline is
focused on selected ESPRIT projects ad-
dressing the domains of architectural
modelling (CIM-OSA/VOICEI & 1I and
GRALI technique), industrial networking
(CNMA & DINAS- DOS), novel pro-
duction management architectures
(COSIMA & IMPACS), production
management in the process industry
(PROFIT & EPIC) as well as techno-
logical developments available in the
consortium (CIMBAN prototype/prod-
uct and IDEAL-CIM).

The IASON project revolves around the
technologies of production management
in the shop-floor, utilising and estab-
lishing distributed architecture based on
the concept of coordinating autonomous
units (intelligent agents). The manufac-
turing domain covered by IASON cov-
ers a wide range of industries, and in par-
ticular, process industry, wood process-
ing, semi-process sector, electronics,
construction-site and food processing.

The project participants are: Intrasoft, In-
tarkom, Heltec, Prism, Zenon, Shelman,
Ergo Medical, Econ Electronics, Elval,
University of Patras, and the National
Technical University of Athens,

* DELTA-CIME

The objective of the new generation of
Computer Integrated Manufacturing and
Engineering (DELTA-CIME project) is
to plan and control the manufacturing re-
sources on business and financial im-
pacts, using the latest technological tools.

The industrial controls, quality assurance
and MRP 1II Systems will be applied in
the Industry DELTA S.A. The monitor-
ing system for quality control will be ap-
plied in ETMA S.A. The rest of the par-
ticipant industries will take part in a spe-
cial dissemination programme where the
problems and the benefits deriving from
the application of the developed system
will be analysed. For the development of
the planning production and monitoring
systems, innovative approaches will be
attempted.
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The project participants are: ITCC, Delta
S.A., Etma, S.A., Elais S.A., Akridas
S.A., Bekka S.A., Biokarpet S.A., CTI,
University of Thessaloniki, Etat S.A.,
Technical University of Crete and Athens
Innovation Center.

* CIMEIG

The CIMEIG project (Computer Inte-
grated Manufacturing in Electronic In-
dustry in Greece) focuses on assisting
Greece with manufacturing management.
The CIMEIG seeks to provide and de-
velop a user friendly production and qual-
ity control system which will be imple-
mented in large Greek manufacturing or-
ganisations.

The CIM system that is going to be de-
veloped consists of locally distributed in-
dependent stations connected to a cen-
tral unit. Each station is running a spe-
cific application based on its own
computing power. All stations are con-
nected to each other through the central
unit, in order to exchange data. The sys-
tem will require minimum installation
and customisation and will enable user
companies to improve their production
methods. The development and the im-
plementation of such a system could be
in parts and in phases. The proposed re-
search project aims at the development
of some CIM components and its im-
plementation in an integrated applica-
tion, as the basic structure for future de-
velopment and integration. More specif-
ic the CIMEIG project develops the
following sub-systems:

- Production Planning System
- Production Control System

- Statistical Quality Control System
(SQC systems)

The project participants are: Hourdakis
S.A., National Technical University of
Athens, and Intelltech.

=

Please contact:

Yannis Vassiliou - FORTH-ICS
Tel: +30 1 7245324

E-mail: yannis@ics.forth.gr

An Integrated
System for
Feature-Based
Modelling

by Bianca Falcidienc

A system which aims at integrating
two different approaches towards fea-
ture-based modelling: design-by-fea-
tures and feature recognition, is now
under development. In this system, the
user will be able to generate a feature-
based description by using both fea-
tures and geometric primitives and to
map feature-based descriptions be-
tween different application contexts
through a feature conversion mecha-
nism. The system is being implement-
ed in a collaboration between the Isti-
tuto per la Matematica Applicata
(IMA), CNR, Genoa, Italy, and the
Fraunhofer Institut fiir Graphische
Datenverarbeitung, Darmstadt, Ger-
many.

A new generation of more intelligent
CAD systems is now being employed to
exploit the potential of features, consid-
ered as communication links between the
application and the geometry worlds,
since they assign a functional meaning
to geometric and topological information
within a product description. A feature-
based model can be created by follow-
ing two different approaches: design-by-
features and feature recognition. Using
the first strategy, the user creates the ob-
ject model directly with its relevant fea-
tures whereas, in the recognition ap-
proach, feature information is extracted
from the geometric model of the object.
The main limits of these two methods are
that while, on the one hand, design fea-
tures can differ from the features of in-
terest for a given application, on the
other, no feature recognition algorithm
can capture the designer's intent. As a
consequence, the solution for efficient
feature-based modelling seems to be a
combination of both strategies.

Our research project has achieved inte-
gration through the definition of an in-
termediate representation which is shared
by the recognition and the design sys-
tems and from which a feature conver-
sion mechanism, based on recognition
techniques, can derive different applica-
tion dependent representations.

IMA's role in this project is to supply the
feature recognition system and to define
the intermediate model. A feature recog-
nition system which was developed at
IMA in the past has been partly re-de-
signed and extended in order to be inte-
grated in the global system. Thus, the in-
termediate model has been defined tak-
ing into account the requirements of the
design, recognition and conversion
mechanisms. The model belongs to the
hybrid model class and aims at captur-
ing the advantages of the most used solid
representations (boundary and volumet-
ric) and has a hierarchical graph struc-
ture in which feature relationships are
defined. From the application viewpoint,
manipulations on the model are per-
formed by the feature converter, which
maps the intermediate model into dif-
ferent context-dependent feature-based
models. These manipulations basically
operate on the graph structure of the in-
termediate model as feature composition
and decomposition operators.

The system is being implemented in C++
on top of the commercial solid modeler
ACIS (provided by Spatial Technology)
which supports non manifold geometry.
The project leaders are Prof. José En-
carnacao, in Germany, and Dr Bianca
Falcidieno, in Italy.

This program is partially supported by a
HCM CEE project. People interested in
participating may submit a curriculum to
the following address:

Prof J. Encarnacao
FHG Wilhelminenstrasse 7
D-6100 Darmstadt
Fax +49-6151-155199
Code ERB4050PL930918-MATH
[ |

Please contact:

Bianca Falcidieno — IMA-CNR

Tel: +39 10 6475 667

E-mail: falcidieno@image.ge.cnr.it
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ARIS
Architectures
for Information
Security

by Winfried E. Kilhnhauser

In the last decade, progress in computer
systems architecture was strongly in-
fluenced by the evolution of open, dis-
tributed systems that provided redun-
dancy, parallelism, and modularity.
Nevertheless, new technologies gener-
ally also bring forth new risks. In the
field of computer security these risks
become specifically obvious in critical
applications like hospital information
systems, juridical document process-
ing, and electronic banking. In these
areas, information technology will only
be successful and socially acceptable if
we manage to establish trust in the se-
curity of these systems.

Traditional computer security concepts
generally assume an isolated, monolithic
system base. Modern system architecture
whose very basic concepts include open-
ness and distribution, makes traditional
security concepts fairly obsolete. Thus
while providing a significant progress
with respect to availability, performance,
and flexibility, modern system architec-
tures are a real threat to system security.
The virulence in this situation becomes
clear by an analogy: no car manufactur-
er would sell a new and much faster car
without providing more powerful brakes
at the same time.

A second major impact on a modern se-
curity architecture is imposed by today's
sophisticated application systems. Tradi-
tional concepts for security architectures
assume a single, fixed set of rules (the se-
curity policy) describing the behaviour of
the system with respect to security. In tra-
ditional security architectures, the secu-
rity policy is an unseparable part of the
security kernel, an encapsulated system
component that implements every secu-
rity-related feature of the system. Ac-
cording to the goals of the original initia-
tors of computer security research, this

security policy had only a single goal: the
protection of the confidentiality of (mil-
itary) documents.

Today, the need for computer security
goes far beyond military applications. The
use of information technology in hospi-
tals, law authorities and banking doesn’t
allow any longer such a narrow view. As
an example, the availability of informa-
tion in hospital information systems is in
many situations more vital than confi-
dentiality, and electronic cash systems re-
gard integrity as a major security goal.

As a fundamental difference to early se-
curity architectures, the traditional way
to maintain a single systemwide security
policy within a security kernel is obso-
lete. The security goals in today's systems
are defined by the application and no
longer by an underlying operating system
or security architecture. Each application
has its own individual security goals, and
a basic functionality of a modern securi-
ty architecture is the binding of an appli-
cation to its application-specific security
policy.

In the last decade, several security mech-
anisms have been developed to cope with
these two problems. Unfortunately, these
mechanisms only cure local diseases (e.g.
using encryption to guard integrity and
confidentiality of distributed systems com-
munication) and fail to provide a more
general solution that revives the ideal con-
ditions of isolated monolithic systems with
a single burnt-in security policy.

As a first step in this direction, ARIS is
developing a new security architecture for
distributed systems that is a framework
for the cooperation of applications, ap-
plication-specific security policies and se-
curity mechanisms.

In contrast to the traditional security ker-
nel concept, the security architecture sup-
ports individual application-specific se-
curity policies. To cope with future re-
quirements, the architecture allows to
dynamically integrate new security poli-
cies.

As engineering requirements, specifica-
tion and implementation of a security pol-
icy is a most expensive software devel-

opment (usually requiring formal verifi-
cation), reusabilty of security policies is
a major concern. The architecture sup-
ports a separation of application and se-
curity policy, together with a dynamic
binding mechanism that submits an ap-
plication to a security policy. This prop-
erty allows to view application and secu-
rity policy as orthogonal system compo-
nents that permit to run the same
application in different environments
under different security policies.

As part of the dynamic integration of new
security policies, the architecture supports
the integration of new security mecha-
nisms that may be needed to enforce new
policies.The long term goal of ARIS is to
demonstrate and evaluate the postulated
properties of our security architecture.
Several major components of the archi-
tecture will be built, and we plan to de-
velop sample applications that will make
use of the architecture’s special features

Please contact:

Winfried Kithnhauser - GMD

Tel: +49 2241 14 2480

E-mail: winfried.kuehnhauser@gmd.de

CORINNA -
Cooperative
Retrieval
Dialogues

by Uirich Thiel and Markus
Fischer

Unfamiliar user interfaces often im-
pede users who want to access to an in-
formation system. The natural lan-
guage as a familiar medium enables
even naive users to interact with a sys-
tem. The conversational model under-
lying such a human computer interac-
tion regards user and system as coop-
erative partners who share mutual
goals. A comprehensive conversation-
al model has been developed at GMD-
Institute for Integrated Publication and
Information Systems and was success-
fully used in the protypical interface
CORINNA. The model - called COR
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(COversational Roles) provides a
framework for the formal description
of information seeking dialogues.

The CORINNA system (COoperative Re-
trieval Interface based on Natural lan-
guage Acts) employs the COR model -
augmented by elements of the Rhetorical
Structure Theory (RST) - as a means to
describe the structure of dialogue situa-
tions and the dialogue history. During a
dialogue the system is able to provide hints
for a goaloriented reformulation of queries
according to appropriate retrieval tactics.

The realisation of dialogue contributions
is based on composable sentence plans
that represent the illocutionary as well as
the propositional aspects of the utterances.
These plans are processed by the Penman
system which generates the English text.
(The employed version of the Penman sys-
tem was developed in a cooperation be-
tween the KOMET department of GMD-
Institute for Integrated Publication and In-
formation Systems and the Information
Sciences Institute). The formulation of
natural language queries is supported by
a system of menus which allows the user
to compose a sentence by menu selections.

The system was programmed in Com-
mon Lisp. The demo version provides
access to the relational database con-
taining a download from the CORDIS
database offering information on research

programmes and projects funded by the
European Community.

Please contact:
Ulrich Thiel - GMD
Tel.: +49 6151 869 855

User
System
User
System
User
User
System
System

Show me all programs.

Why?
| am asking you because program is too general.
OK

Environmental - protection - program
Environmental - protection - program is OK.
The table contains all relevant entities.

Can you tell me a term that is more specific than program?

dialogue history

User's choice

OK
This is not sufficient.
1do not like that. Let's stop the dialogue.

menue for user acts

ACRONYM
ENVIRO 4C

TITLE

environment, 1986-1990

ENVPROT 4C Research

Multiannual R&D programmes (EED) in the field of the

retrieval results

EEC) tobe i

ENVPROT 3C

concerted actions), 1981-1985 "

ENVPROT 4C research and

1986-1990

ENVPROTJ 5C Specific research prog)

Joint Research Centre — environmental protection —, 1984-1987
Sectoral research and development programme (EEC) in the field
of envil i tion —~ {indirect and

1t programmes (EEC) in the
field of the environment — protection of the environment —,

(EEC) to be i

ENVCLIC

Joint Research Centre ~ environmental protection —, 1988-1991
Sectoral research and development programme (EEC) in the field
of envil i | ion and cli

1t Er p
(indirect and concerted actions), 1981-1985

ENVIREG
1990-1993
Specific research and

ENVC

Community initiative (EEC) concerning the environment,

by the

by the

1t pi
{EEC) in the field of the environment, 1990:41 994

CORINNA describes the structure of dialogue situations and the dialogue

history

T T

Verification for
Distributed
and
Concurrent
Systems

by Henk Nieland

The use of computers in safety-criti-
cal applications is increasing rapidly,
as is interest in the theoretical foun-
dations for the design of reliable sys-
tems. Such systems are used in em-
bedded applications and in intercon-
nected networks. CWI is looking into
formal techniques to specify and ver-

ify these systems. These techniques
were recently applied to prove the cor-
rectness of part of a communication
protocol used in the Philips 900 audio
system.

The first step in finding an automated so-
lution to a problem is to specify the prob-
lem, that is to say, describe it in general
terms, for example without referring to a
particular type of programming language
or computer. A specification provides the
criteria for a program's design; if these
criteria are met the program is called cor-
rect. The criteria are formulated in a spec-
ification language. Given the increasing
size and complexity of the problems to
be automated, attention is focusing nowa-
days ever more frequently on formal
methods.

In line with the specification is the veri-
fication of the resultant software, in other
words, proving that a program possesses
aparticular property. Of course, ideally,
proof of correctness is supplied along with
the construction of the program. Howev-
er, this is still proving to be extremely
troublesome in practice.

Specification, design and verification of
software have existed since programming
began. With the arrival of distributed
computer systems and parallel process-
ing, the need arose to develop new tech-
niques for concurrent programs. That very
soon proved to be much more difficult
than with sequential programs. For ex-
ample, one of the problems is to prove
that nothing will go wrong with the syn-
chronization of concurrent processes. The
use of process algebra is a highly promis-
ing approach. CWI has made important
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contributions to its development. With
this approach, concurrent processes can
be described in formal algebraic terms.
Recently, CWI has obtained a strong in-
terest in “hybrid systems”. These are re-
active systems consisting of both digital
and analog components. The digital com-
ponents are typically computers or mi-
croprocessors controlled by programs,
whereas the analog components will be
continuously changing environment vari-
ables such as the voltage on a wire and
the speed of a train.

Much of CW1 research in this field takes
place within the framework of European
programmes. The recently completed
RACE project, SPECS (Specification and
Programming Environment for Commu-
nications Software), investigated how to
automate and optimize as far as possible
the design of telecommunication soft-
ware. CWI played a key role in develop-
ing the m-CRL specification language,
based on process algebra. In the RACE
project, BOOST (Broadband Object-
Oriented Service Technology), a software
environment is being designed for the
rapidly expanding network services (for

example airline company flight sched-
ules). Furthermore, research into calculi
and algebra’s for concurrent processes is
being carried out in the ESPRIT project,
CONCUR. While the European approach
mainly focuses on algebraic techniques,
the work being carried out in the impor-
tant cooperation with MIT (USA) leans
more towards assertional methods and
simulation relations. This includes work
with “invariants”: statements which re-
main valid throughout every stage of a
program, in which they perform a func-
tion comparable with conservation laws
in physics.

An important development, especially for
industrial applications, has been the ex-
tension of the specification and verifica-
tion techniques developed so far to real-
time and hybrid systems. These applica-
tions range from audio equipment and
fighter planes to process controllers. CWI
research currently includes the develop-
ment of a process algebra for real-time
systems, and the use of general purpose
theorem provers to assist in finding and
validating invariant assertions for hybrid
systems.

Activities Leuven.

Fully fledged computer networks are standard features in today's
consumer electronics, like this Philips 900 audio system. CWI has proved
the correctness of part of the Easylink real-time protocol used for the
system's inter-communication. Photo courtesy n.v. Philips Industrial

Recently, CWI has analyzed a key frag-
ment of a protocol developed by Philips
for the exchange of control information
between the various devices of an audio
system (tuner, CD player,...). The proto-
col runs on microprocessors that also have
to perform several other tasks, such as
positioning the laser of a CD-player and
updating a display. Because these other
tasks frequently have higher priority, the
key difficulty in the protocol is a signif-
icant uncertainty in the timing of events:
sometimes when the protocol wants to
send a message it may not be allowed to
do this right away, because a micropro-
cessor is busy with some other task. The
analysis of the Philips protocol has been
carried out using a model of hybrid sys-
tems and proof methods that have been
developed in collaboration with MIT.

Please contact:

Frits Vaandrager — CWI
Tel: +31 20 592 4232
E-mail: fritsv@cwi.nl

PHIRMA -
Photorealistic
Image
Rendering for
Manufactured
Articles

by Patrizia Palamidese

The main objective of the PHIRMA
project (Photorealistic Image Ren-
dering for Manufactured Articles) is
the development of a high-quality and
competitive cost system for the pro-
duction of photorealistic synthetic im-
ages of manufactured objects and their
integration in an electronic broker sys-
tem. The project is funded by the CEU
Craft program (a subprogram of
BriteEuram), which is directed to-
wards small/medium enterprises
(SMEs).
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The motivating observation behind the
setting up of PHIRMA is that comput-
er-graphic simulation of industrial prod-
ucts becomes a competitive technology
for many small/medium enterprises
(SMEs) whenever it can replace, either
partially or totally, some of the produc-
tion phases of a product. The project is
being initially promoted by the marble
industry of Carrara (Italy) and by some
medium sized furniture industries in the
Pisa area, in collaboration with re-
searchers from CNUCE-CNR. In the
marble industry, the availability of low-
cost but high-quality graphics systems
would allow the designer to create build-
ings or interiors and test the appearance
of large marble surfaces before pro-
ceeding with execution. Similarly, the
furniture industry would see a signifi-
cant improvement in its productivity, in
terms of cost and time, if only it could
get round the need to set up real, fur-
nished rooms as prototypes, in order to
test the harmony between styles, colors
and fabrics and to create illustrated cat-
alogues of the final products.

One crucial requirement, stressed chiefly
by the partners working with marble, is
the need to simulate realistic surfaces of
large buildings by reproducing the dom-
inant characteristics (in terms of colour,
tone and pattern structures) of the mar-

ble slices cut from a particular marble
block. Hence, a basic objective is the
study of techniques for generating ma-
terials and textures from real samples ef-
fectively enough to overcome the draw-
backs of current texturing methods
(repetitivity of patterns on large surfaces,
unrealistic effects of algorithmically-
generated textures).

In addition, realistic images of the final
product can also be used in the prepara-
tion and editing of electronic sales cat-
alogues, for producing animated adver-
tisements, and for defining contract con-
ditions. This information, together with
geometric models, textual descriptions
and cost data, can easily be interchanged
via networks between parts producers,
retailers and clients. The market share
of software tools for telematic product
diffusion and sales in the coming years
is expected to be very high.

PHIRMA demonstrates that advanced
techniques can be smoothly integrated
into existing user environments, while
adding to the value in comparison with
existing products. The basic idea is to
bring together up-to-date solutions (see
figure) in user interface design, com-
puter graphics, image-processing and
multimedia-document-editing disci-
plines. PHIRMA is an open system,

based on an object-oriented client-serv-
er design which guarantees extensibili-
ty and independence from existing pack-
ages such as modelers and renderers.

Please contact:

Patrizia Palamidese — CNUCE-CNR
Tel: +39 50 593226

E-mail: patrizia@vm.cnuce.cnr.it

or Roberto Gagliardi — CNUCE-CNR
Tel: +39 50 593259

E-mail: robert@vm.cnuce.cnr.it

or Primo Coltelli - CNUCE-CNR
Tel: +39 50 593308

E-mail: coltelli@vm.cnuce.cnr.it

General
Design —

A new
Company for
User Interface
Design

by Lon Barfield

General Design is an Amsterdam based
user interface company set up by three
former CWI employees. The company
is committed to quality design of the
user aspects of interactive technology
and offers a wide range of services to
industry and to academic groups seek-
ing industrial collaboration.

The services include:

¢ Evaluation:
The evaluation of the usability of exist-
ing or proposed systems.

« Design:

The design of user interfaces for new or
existing systems, from the underlying
concepts and metaphors through to de-
tailed visual and audio design.

» Prototyping:

On-screen prototyping and simulation of
user interfaces, for evaluation purposes
or for demonstrations and other publici-
ty activities.
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¢ Implementation:

General Design's computing background
means that they can deliver not just de-
signs but also implementations of user
interfaces.

e Lecturing:

Further to these activities General De-
sign is also involved in the delivery of
courses on user interface design and
multi-media to both academia and in-
dustry.

The majority of today's interactive sys-
tems is not properly designed for ease
of use. This is typified by the fact that
each new product is accompanied by
huge incomprehensible user manuals,

telephone help lines, text books on how
to get the best out of it and long and ex-
pensive training courses on how to use
it. General Design is working in a fast
growing area tackling these usability
problems and thinking about tomor-
row's. On the horizon are multi-media,
interactive TV, virtual reality and the in-
teractive world promised with the ad-
vent of data superhighways. Each of
these new steps will bring its own unique
usability problems to the world of in-
teractive technology. Solving these
problems is what General Design is all
about.

Among the first commissions were the
simulation of an electronic payment sys-
tem and the design of a User Guide for
a Software Test Pilot, both under de-
velopment in the ESPRIT projects
CAFE (Conditional Access for Europe,
see also ERCIM News 16) and
PYTHAGORAS (see elsewhere in this
issue), respectively, and both coordi-
nated by CWI.

|

Please contact:

Lon Barfield — General Design
Tel: +31 20 592 4140

E-mail: lon@cwi.nl

INESC -
International
Relations en
route to the
River of Pearls

by Isabel Caetano

INESC has been improving its con-
tacts and associations with institutions
operating in the Territory of Macao
as well as in different Chinese
Provinces since 1993. We have sub-
mitted several projects involving co-
operation under the terms of the pro-
tocols signed not only between Portu-
gal and the Peoples’ Republic of China
but also between the Economic Com-
munity and Macao. Professor José
Manuel Tribolet, the Director of
INESC has taken part in two missions
to China, Macao and Hong Kong and
was present at a mission to China
from 1-14 May.

The mission was promoted and sup-
ported by the European Communities
DG XIII via the Agreement for Trade

and Cooperation signed between the Eu-
ropean Union and Macao. Contacts have
been established with universities, com-
panies, government bodies and institu-
tions operating in the telecommunica-
tion and information technology sectors.
The basic aim of the mission was to de-
fine and explore ways and methods of
cooperation with China and Macao with-
in the framework of the existing coop-
eration agreements between these States
and the European Union.

The strategic guidelines for cooperation
between INESC, Macao and China en-
compass the following basic objectives:

e to promote national expertise and tech-
nologies developed at INESC and sim-
ilar institutions;

e to further activities with a scientific
and technological base of economic
interest at the institutional and indi-
vidual partners from China, Macao
and Portugal, involved.

« to internationalise marketable products
with possible application in the Macao
Chinese marketplace (communica-
tions systems, control systems etc...)

» the involvement of INESC in the com-
puterisation and modernisation of the
organisational structure of public ad-
ministration in Macao.

In the field of support for the training of
human resources, INESC has selected
six recent graduate scholarship winners
from the University of Macao, giving
them practical training, including aspects
involved with the day-to-day running of
a Research and Development Institute.
This project was financed by various in-
stitutions including the European Com-
munities Commission, JNICT (Nation-
al Scientific and Technological Research
Board) and the Macao Foundation.

INESC is also taking part in a Portuguese
— Chinese — English automatic transla-
tion project in cooperation with the Uni-
versity of Macao and Chinese Universi-
ties and was represented at a meeting or-
ganised by the University of Macao
which took place 16-18 March this year.

Please contact:

Isabel Caetano — INESC
Tel.: +351 1 1 3100367
E-mail: isc@eniac.inesc.pt
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Cernobbio, ltaly, 5-7 September
1994

WTC ‘95

Harrogate International Centre,
England, 4-6 September, 1995

The World Transputer Congress '94 is
being held in the Villa Erba, Cernobbio,
Lake Como, Italy from 5 to 7 September
1994. The wide ranging Tutorial
Programme will be held on the 3 and 4
September at the same location.

The Conference, Tutorials and Exhibition
will offer delegates an opportunity to lis-
ten to and interact with leading individu-
als in the field of transputer-based paral-
lel processing and see the latest parallel
processing products, not exclusively trans-
puter-based from the leading suppliers.

The Keynote and Invited Speakers this
year include Professor David May FRS
(Inmos), Professor G S Stiles (Utah State
University), Professor Marzano (Univer-
sity of Rome) and Professor S Noguchi
(Tohoku University, Japan). 66 submitted
papers from authors worldwide, covering
applications, systems and theory, will be
presented in a number of parallel streams.

The event is sponsored by The Transputer
Consortium, SGS-Thomson, the Com-
mission of the European Union (CEU) and
the Italian Transputer User Group (ItTUG).

The CEU sponsorship is in the form of an
award through the Human Capital and
Mobility (Euroconferences) Programme.
This award will allow us to support the
attendance of some 40 young European
researchers at WTC '94.

Please note there are significant discounts
available on delegate fees for both the
Conference and Tutorials if you register
by 7 July.

To obtain Draft Conference and Tutorial
Programmes, Registration and
Accommodation Booking Forms, and fur-
ther information on WTC '94 :

|

Please contact:

Mike Jane, TTC Coordinator, — DRAL
Tel: 0235 445408

Fax: 0235 445893

E-mail: mrj@inf.rl.ac.uk

The Transputer Consortium (TTC) is
pleased to announce that the WORLD
TRANSPUTER CONGRESS 1995
(WTC '95) will be held on 4 - 6
September 1995 at the Harrogate
International Centre, West Yorkshire,
England.

WTC '95 is also sponsored by the
Commission of European Union.

The local partner for WTC '95 is the
World occam and Transputer User Group
(WoTUG).

Exhibition

Companies and other organisations wish-
ing to exhibit transputer-based and other
relevant products at WETC 95 should
contact us at the address given below.
There is also space for posters on re-
search projects.

Instructions to Authors

Four copies of submitted papers (not ex-
ceeding 16 pages, single-spaced, A4 or
US ‘letter’) must be submitted by 1
March 1995. Authors will be notified of
acceptance by 24 May 1995. Camera-
ready copy must be delivered by 23 June
1995, to ensure inclusion in the pro-
ceedings.

Call for Tutorials and Workshops

Tutorials will be held on 2-3 September
1995 in the Royal Baths Assembly
Rooms. Suggestions or proposals must
be submitted by 1 March 1995.

Registration of Interest

To register your interest in WTC '95,
please provide your name, address,
e-mail, tel, fax, details and please indi-
cate what you wish to receive:

All information on WTC '95 Submitting
a paper to WTC '95 Attending WTC '95

Exhibiting at WTC '95 Submitting a
Tutorial/Workshop Proposal.
=

Please contact:

Susan C Hilton — DRAL
Tel: + 44 235 6154

Fax: +44 235 44 5893
E-mail: sch@inf.rl.ac.uk

IMACS —-SAS ‘95
5th International
Symposium

on System
Analysis

and Simulation

Berlin, Germany, 26-30 June ,
1995

In the tradition of the past four confer-
ences held in 1982, 1985, 1988 and 1992,
the objective of the symposium is to pro-
vide a forum for exchange of research
results in the area of computer simula-
tion, especially the mathematical and
computational aspects of systems anal-
ysis as well as a platform for discussions
of fruitful applications. The conference
in 1995, sponsored by the International
Association for Mathematics and
Computers in Simulation (IMACS), will
be organized by the GMD-Research
Institute for Computer Architecture and
Software Technology, Berlin.

In the last decade computer simulation
became a key technology in industry, eco-
nomiics, and natural sciences. The request
to manage and control difficult process-
es has forced the development of very
complex dynamic systems and extended
simulation tools. Now the increasing
availability of parallel computer systems
offers a new dimension for real-time sim-
ulation of such complex dynamic sys-
tems. Beside papers that deal with as-
pects of parallel processing, advanced
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tools and applications in important fields
of systems analysis and simulation are
of particular interest.

Computational and Mathematical Aspects
of High Performance Scientific Computing
(HPSC) and Parallel Applications

«Numerical Algorithms and
Approximations

« Computer Methods for Partial
Differential Equations

» Computer Methods for Ordinary
Differential Equations

e Parallel and Supercomputing
¢ Real World Computing
« Virtual Reality

Analysis of Complex Dynamic and
Nonlinear Systems

« Systems Analysis and Mathematical
Modelling

 Continuous and Discrete Systems

« Control Theory and Robotics
 Fuzzy Systems

« Large Scale Control Systems

« Stochastic Systems

» Optimization and Decision Support
* Neural Nets

* Petri Net Simulation

» Bond Graph Modelling

Challenges and Applications in Industry,
Natural Sciences, Economics, Medicine,
Informatics,  Engineering  and
Environment

» Management and Production Systems
« Computer Integrated Manufacturing

» Environment and Ecology

« Circuit Simulation

« Semiconductor Devices

e Electrical Machines

» Traffic and Vehicles

» Computational Fluid Dynamics

* Socio-Economic Systems

« Biological and Medical Systems

Simulation and Programming Tools

« Hardware and Software
Environments

» Scientific Visualization

« Simulation Languages

Deadlines:

o Abstracts (3 copies, 1-2 pages) before
December 15,1994
» Notification of acceptance before
February 1, 1995
e Camera-ready paper (2 copies, 4-6
pages) before April 1, 1995
|

Please contact:

Achim Sydow — GMD

Tel.: +49 30 6392 1814/1800
E-mail: sas95@first.gmd.de

ISADS ‘95
2nd International
Symposium on
Autonomous
Decentralized
Systems

Phoenix, Arizona, USA,
25-27 April, 1995

Due to the continuing growth in the
power, intelligence and openness of com-
puter, communication and control tech-
nologies, highly efficient and dependable
business and control systems are realized.
Dynamically changing social and eco-
nomic situations demand next-generation
systems based on emerging technologies
and applications. Such systems are ex-
pected to have the characteristics of liv-
ing systems composed of largely au-
tonomous and decentralized components.
Such systems are called Autonomous
Decentralized Systems (ADS).

After the successful first International
Symposium on Autonomous Decentra-
lized Systems held in 1993 in Japan, the
second ISADS will be held in Phoenix,
Arizona, USA on April 25-27, 1995.
ISADS invites papers and panel propos-
als that will foster increased interactions
among researchers and practitioners in
computer, communication, control and

other related fields from academia, in-
dustry and government.

The scope of discussions on ADS shall
include, but not be limited to:

o Distributed and parallel computer ar-
chitectures for ADS

« Computer-supported cooperative
work

« Intelligent distributed computing/in-
telligent networks

« Heterogeneous distributed informa-
tion systems

¢ Software development and mainte-
nance for ADS

» Fault-tolerance, on-line expansion
and maintenance for ADS
» Component integration in ADS

» Interactive communication
systems/multimedia systems.

Applications of ADS:

e Manufacturing systems

« Office automation

» Robotic systems

 Transportation (air/land/sea) systems
o Intelligent Buildings

» Home information/entertainment systems
« National health care systems;

« Intelligent vehicle/highway systems.

Deadlines:

» 1.August 1994: All paper and panel
proposals due.

« 5.September 1994: Panel organizers
notified of acceptance.

« 27 September 1994: Organizers of
accepted panel proposals provide
final information on session chairper-
son and panelists.

« October 23, 1994: Authors notified of
acceptance.

» December 29,1994: Camera-ready
copies of accepted papers and pan-
elists’ position papers due.

|

Please contact:

Radu Popescu-Zeletin

Tel.: +49 30 25499 206

E-mail: zeletin@fokus.gmd.d400.de

or Joseph Urban - Arizona State Univ.

Tel.: +1 602 965 2774
E-mail: jurban@asuvax.eas.asu.edu
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'ESA 94 -
2nd Annual
European
Symposium
on Algorithms

Utrecht, The Netherlands,
26 - 28 September 1994

EPIA ‘95 —
7th Portuguese
Conference

on Artificial
Intelligence

Funchal, Madeira Island,
Portugal, 3-6 October, 1995.

The symposium covers all research on
algorithms and their analysis relative to
the fields of theoretical computer science,
discrete applied mathematics, and all
other areas of algorithm-oriented research
and its applications.

Topics:
Papers in the following areas will be par-
ticularly discussed:

¢ Graph and Network Problems
» Computational Geometry

» Algebraic Problems and Symbolic
Computation

« Combinatorial Optimization
 Neural and Genetic Computing
« Pattern Matching

» Cryptography.

Applications to concrete problems in sci-
ence and industry, as well as the imple-
mentation of algorithms in real-world
problems, will also be addressed. The
programme committee is chaired by Jan
van Leeuwen (Department of Computer
Science, Utrecht University, e- mail:
jan@cs.ruu.nl). The proceedings will ap-
pear in the series Lecture Notes in
Computer Science of Springer-Verlag.
ESA'94 is supported by the European
Association for Theoretical Computer
Science.

Please contact:

Marko de Groot - Utrecht University
Tel: +31 30 53 4095/1454

E-mail: marko@cs.ruu.nl

As in previous issues, EPIA'95 will be run
as an international conference, English
being the official language. The scientif-
ic program encompasses tutorials, invit-
ed lectures, demonstrations, and paper pre-
sentations. The conference is devoted to
all areas of Artificial Intelligence and will
cover both theoretical and foundational
issues, and applications as well.

Parallel workshops on Expert Systems,
Fuzzy Logic and Neural Networks, and
Applications of A.L. to Robotics and
Vision systems will run simultaneously.

The following researchers have already
confirmed their participation, as guest
speakers:

« Marvin Minsky (MIT, USA)

« Manuela Veloso (CMU, USA)

« Borges de Almeida (IST, Portugal)

* Rodney Brooks (MIT, USA)

Submission of Papers

Authors must submit five complete print-
ed copies of their papers. They are re-
quested to select 1-3 appropriate key-
words from the list below: Applications,
agent-oriented programming, automated
reasoning, belief revision, case-based rea-
soning, common sense reasoning, con-
straint satisfaction, distributed Al, expert
systems, genetic algorithms, knowledge
representation, logic programming, ma-
chine learning, natural language under-
standing, nonmonotonic reasoning, plan-
ning, qualitative reasoning, real-time sys-
tems, robotics, spatial reasoning, theorem
proving, theory of computation, tutoring
systems.

Deadlines

» 20 March 1995: Submission of
Papers

¢ 15 May 1995: Notification of
Acceptance

¢ 12 June 1995 Papers returned
Publication

The proceedings will be published by
Springer-Verlag (Lecture Notes in A.L
series). Authors will be required to trans-
fer copyright of their papers to Springer-
Verlag.

Parallel Workshops

In the framework of the conference three
workshops will be organized:
Applications of Expert Systems, Fuzzy
Logic and Neural Networks in
Engineering, and Applications of
Artificial Intelligence to Robotics and
Vision Systems. Real word applications,
running systems, and demos are welcome.

Please contact:

EPIA95 - INESC

Fax; 351-1-525843
E-mail: epia95@inesc.pt

Eurographics
‘95

Maastricht, The Netherlands,
28 August-1 September 1995

The annual Eurographics Conference
will have its 1995 edition in Maastricht,
The Netherlands. The event will be or-
ganized by CWI and will be held in
Maastricht's conference center MECC.

The conference will cover all research in
the area of computer graphics, multime-
dia and virtual reality. Apart from paper
sessions, EG'95 will feature state-of-the-
art sessions, tutorial lectures, a
slide/video/film competition and an ex-
hibition. A call for papers will be issued
this summer.

Please contact:
Eurographics '95 — CWI
Tel: +31 20 592 4171
E-mail: eg95@cwi.nl
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ECAI ‘94 —
11th European
Conference
on Artificial
Intelligence

Amsterdam, The Netherlands
8-12 August 1994

The aim of the conference is to cover all
aspects of Al research and to bring to-
gether basic and applied research. Of spe-
cial interest this year are papers which
address applied Al

Main topics:

Applications, Automated Reasoning,
Cognitive Modelling, Connectionism and
PDP, Distributed AI, Enabling
Technology & Systems, Integrated
Systems, Knowledge Representation,
Machine Learning, Natural Language;
Philosophical Foundations, Planning,
Scheduling and Actions; Reasoning
about Physical Systems, Robotics;
Social, Economic and other Implications;
Standardisation, User Interfaces, Vision
and Signal Understanding; Verification,
Validation and Testing.

Full details of the technical sessions, in-
vited and survey speakers can be ob-
tained by e-mailing ecai94-pro-
gramme@scs.leeds.ac.uk or by anony-
mous ftp from agora.leeds.ac.uk,
directory: ECAI94. Extended workshop
information can be obtained by anony-
mous FTP from cs.vu.nl,
directory/pub/ecai94 or via electronic
mail to ecai94-workshops@cs.vu.nl.
Extended tutorial information can be ob-
tained by anonymous FTP from
swi.psy.uva.nl, directory pub/ecai'94.
|

Please contact:

Mirjam de Leeuw ~Erasmus University
Tel:: +31 10 4082302,

Fax: +31 10 4530784,

E-mail: M.M.deLeeuw@apv.oos.eur.nl

RCS ‘95 —
4th International
Workshop

on Responsive
Computer
Systems

Berlin, Germany, 29-30 March
1995

The disciplines of parallel, distributed
computing, fault-tolerant computing and
real-time systems still are, to a large ex-
tent, evolving separately. As computer
users demand timeliness and depend-
ability to be ensured when using arbi-
trarily complex system architectures,
there is an urgent need to integrate the-
ory and practice of real-time systems,
fault-tolerant computing and parallel, dis-
tributed computing. We call such inte-
grated systems responsive, as they have
to respond to internal guiding programs
or external inputs in a timely, depend-
able and predictable manner. Responsive
systems raise a significant number of fun-
damental issues of theoretical and prac-
tical relevance.

RCS'95 will focus on concepts, methods,
algorithms and tools for such systems.
RCS'95 will pay particular attention to
new results in the areas of algorithmic
proofs and formal approaches address-
ing issues falling in at least two of the
three disciplines.

Papers that are purely descriptive are dis-
couraged. We view RCS'95 as an op-
portunity for participants to gain a clear
picture of most recent original results in
“difficult” research areas. For example,
how to express finite upper bounds on
response times in the absence of advance
knowledge regarding future operational
conditions, is the synchronous model ap-
propriate to solve the 10*-9/hour prob-
lem, what would be a complete design

methodology that permits to formally
PROVE that a pair <design+implemen-
tation> satisfies user requirements spec-
ifications in the case of responsive sys-
tems?

Topics:

¢ Formal methods for specification, de-
sign and verification of responsive
systems

» Proofs of logical or/and timing prop-
erties

e Algorithms and communication pro-
tocols for achieving time-dependent
task scheduling, concurrency control
and fault tolerance in an integrated
manner

¢ Language and tool support for re-
sponsive systems

¢ Modeling, analysis, performance
evaluation

¢ Application to real systems
Participation

Active researchers in the areas of dis-
tributed and parallel systems, fault-tol-
erant computing and real-time systems
are invited to participate. To maximize
vigorous exchange of ideas, the work-
shop attendance will be limited. All
prospective attendees who wish to sub-
mit a paper are invited to send five copies
of a full manuscript not exceeding 5000
words to the Program Chairman by 21
October, 1994. Preprints of full papers
will be distributed at the workshop. A di-
gest of papers will be published.

Deadlines

« Submission of papers: 21 October,
1994

« Notification of Acceptance: 20
January, 1995

» Camera-ready Copy: 28 February,
1995

Please contact:

Gerard Le Lann - INRIA

Tel: + 331396353 64

Fax:+ 331 39 63 53 30

E-mail: Gerard.Le_Lann@inria.fr
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RAL and Daresbury Laboratory
merge to form DRAL - In May 1993
the UK Government published its
Science and Technology White Paper
'Realising our Potential'. This signalled
a major change in the structure and or-
ganisation of British science, including
arestructuring of the Research Councils.
On 31 March 1994 the Science and
Engineering Research Council (SERC)
ceased to exist and responsibility for its
programmes was shared between two
new bodies, the Engineering and
Physical Sciences Research Council
(EPSRC) and the Particle Physics and
Astronomy Research Council (PPARC),
and two that continue, the Natural
Environment (NERC) and the
Biotechnology and Biological Sciences
(BBSRC) Research Councils. - DRAL
has become part of DRAL (Daresbury
and Rutherford Appleton Laboratories)
by merging with its sister laboratory in
the North of England, the Daresbury
Laboratory. This combined operation
is expected to become more indepen-
dent from any one research council in
due course but is temporarily under the
aegis of the EPSRC.

|

Prof. Dr.-Ing.
Wolfgang

K. Giloi
{Photo
Minch)

GMD - Prof. Dr.-Ing. Wolfgang K.
Giloi, Professor of computer science at
the Technical University Berlin and di-
rector of GMD's Institute for Computer
Systems and Software Technology has
been elected to the Berlin-Brandenburg
Academy of Sciences as regular mem-
ber. In summer 1992, the Academy was
founded as successor of the former
Prussian Academy of Sciences.

CWI - Dr. ir. Gerard van Oortmerssen,
previously managing director, has been
appointed general director of CWI from
the 1st of May 1994. CWTI's scientific di-
rector, prof.dr. Cor Baayen, who served
as ERCIM President from April 1991
until May 1994, will take early retire-
ment from the 1st of April 1995.

=

CNR - Prof. Franco Denoth (IEI-CNR)
has been elected as President of the
Committee for Information Sciences and
Technology of CNR. The Committee is
responsible for approving and supervis-
ing CNR supported research and tech-
nological activities in the IT area, in-
cluding many of the projects under way
in the universities. Most of these projects
are conducted in collaboration with in-
dustrial partners. Among the first tasks
of the new Committee will be the im-
provement of the national scientific net-
working facilities and the alignment of
Italian research activities with the ob-
jectives of the Fourth Framework
Programme.

INRIA has signed in April a framework
agreement with Thomson-CSF.
Numerous collaborations are at work
presently and this agreement is intended
to coordinate the latter. The fields are
cognitive sciences and image processing,
distributed architectures, numerical com-
puting and signal processing. New fields
are planned to be explored in the near fu-
ture.

GMD - Horst Schwichtenberg, re-
searcher at GMD's Institute for
Algorithms and Scientific Computing,
has been elected to the "Quality Team of
October 1993" together with members
of IBM Germany and IBM Kingston.
They have got the IBM award for the suc-
cessful first installation of the "IBM
Scalable PowerParallel System 9076-
SP1" in GMD. According to IBM "this
project is the first successful Europe-wide
implementation of parallel computing in
a complex environment."

INRIA - Prof. Alain Bensoussan has
been appointed general director of INRIA
for a new three-year period. Alain
Bensoussan is directing INRIA since
1984.

CNR - Italy's access to EUROPANET
will be managed in Pisa by CNUCE-
CNR. It will provide a 2Mbit IP and a
64K X.25 international access to the
Italian research network (GARR).
CNUCE-CNR was the Italian participant
in the EUREKA 8 COSINE
(Cooperation for OSI Networking in
Europe) project, which finished late
1993. COSINE developed the EU-
ROPANET infrastructure and the
DANTE service management system in
order to provide data communication
services to users from academic, gov-
ernmental and industrial research organ-
isations throughout Europe.

INRIA — To experiment interoperabili-
ty of various information systems ar-
chitectures directed towards end-users,
INRIA has launched in June 1994 to-
gether with the “Banque Nationale de
Paris” (BNP), “Electricité de France”
(EDF) and France Télécom/CNET
(Centre  National d’Etudes en
Télécommunication) the three year ini-
tiative “PREVISIA” . The first-experi-
ments will address EDI, X500 home
servers and distributed transactions based
on OSI-TP.

GMD - Dr. Gerhard PaaB, researcher
at GMD's Institute for Applied
Information Technology, has been ap-
pointed adjunct professor by the
Queensland University of Technology in
Brisbane, Australia. As adjunct profes-
sor, Gerhard Paall will give lectures on
neurocomputing at the University's com-
puters science department. His first stay
will begin in August 1994.

4.
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European Research

Consortium
for Informatics
and Mathematics

ERCIM

The European Research Consortium for Informatics and Mathematics (ERCIM) is an
organisation dedicated to the advancement of European research and development, in the
areas of information technology and applied mathematics. Through the definition of
common scientific goals and strategies, its national member institutions aim to foster
collaborative work within the European research community and to increase co-operation
with European industry. To further these objectives, ERCIM organises joint technical

a

Workshops and Advanced Courses, sponsors a Fellowship Programme for talented young
researchers, undertakes joint strategic projects, and publishes workshop, research and
strategic reports, as well as a newsletter.

ERCIM News is the in-house magazine of ERCIM. Published quarterly, the newsletter reports
on joint actions of the ERCIM partners, and aims to reflect the contribution made by ERCIM
to the European Community in Information Technology. Through short articles and news
items, it provides a forum for the exchange of information between the institutes and also
with the wider scientific community.
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