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Prof.dr. Martin Kersten (CWi):
Gold nuggets in Database Technology are
widespread over Europe.
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Database technology for sequential processor architectures and for administrative
applications is nowadays well-understood. The technology has moved from
file processing by large numbers of individual programs to data models and data
manipulation schemes analysed with mathematical rigor and encapsulated in portable
database management systems ready for use.

Moreover, the trade-press covers relational systems for parallel processing platforms
and object-oriented systems to deal with engineering applications. Deductive systems
for knowledge-based processing are shipped (or flown in) from abroad. One may
thus be tempted to conclude that the field has reached its technical summit and that
what's left is merely an engineering art or a matter of salesmanship.

Despite its maturity as a technical field with a high economic impact for
administrative systems, several core problems are not yet resolved. The kaleidoscopic
picture presented in this issue of ERCIM News is proof of the major strands of open
research issues, which are addressed both by theory and experimentation. For
example, better understanding of the semantic intricacies of information systems
in real-life situations is tackled by re-use of results from computational linguistics.
Likewise the hard performance requirements posed by telecommunication systems
require novel techniques in DBMS algorithms and architecture to evolve and to
adapt to the quickly changing hardware scene. Generic real-time and multi-media
DBMS packages are yet to be produced.

Users of the few relational product families - recognized as major market players
- are not immune to these trends. They require increased functionality at reduced
cost, be it support for images, efficient query processing for decision support systems
or data mining applications. And the trade-press resonates with questions like: Is
object-orientation the answer? Are the new products stable and performant? Or,
for a more evolutionary track: When will the new version be available on the new
hardware box? When will distributed multi-level transaction processing be realized?

Indeed, the challenge is to assess early and thoroughly the potential of new product
offerings and to separate the marketing hype from the gold nuggets. The latter are
often found in small streams in the back country, rather than in waterfalis surrounded
by PR-driven tourism.

This issue underscores the wealth of expertise in database technology in Europe,
readily available to tackle real-life problems and to work on new DBMS products
with high economic potential. Don't hesitate to call upon the imagination and
dedication of its researchers.

/ . Martin Kersten
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by Pere Brunet

AEDIMA (the Spanish Association for
Informatics and Applied Mathe-
matics) is a consortium of eleven
Spanish universities and four research
institutes of the CSIC (Consejo
Superior de Investigaciones
Cientificas).

AEDIMA was founded in 1992, ending
a process that had started in 1990. Indeed,
at that moment ERCIM had several
contacts with different institutes and
universities from Spain, in order to
incorporate a Spanish organization into
the European consortium. It was
concluded that no existing research
organisation in the field was appropriate
to be the sole Spanish representative.
Consequently, a meeting of delegates
from several Spanish universities and the
CSIC was held at the Polytechnical
University of Catalonia on 11 December
1991; Alain Michard was invited to the
meeting. The idea of founding AEDIMA
and joining ERCIM was agreed.

AEDIMA's goals include the promotion
of research in informatics and applied
mathematics, and the cooperation
between Spanish universities and public
research institutes. AEDIMA has a Board
of Directors and a Scientific Board. The
President of the Board of Directors
represents AEDIMA at the ERCIM
Directors Meeting. The President of the
Scientific Board is the representative at
the ERCIM Executive Committee.
AEDIMA members signed the founding
agreement between June and October
1992; during a meeting on November 24,
1992, the agreement for the AEDIMA
constitution was signed and the Spanish
consortium was formally established. Cor
Baayen, Bob Hopgood and Alain
Michard attended the meeting. AEDIMA
became an official ERCIM partner at the
Rgros Directors Meeting (28 May 93).
Presently, AEDIMA is in the process of
becoming an AIE (Asociacion de interes
economico) in order to join ERCIM-
EEIG.

AEDIMA’s universities and research
Institutes are spread geographically
across the whole of Spain, and they cover
almost all of the ERCIM areas of
research.

AEDIMA universities include the
University of Barcelona (UB), the
Autonomous University of Barcelona
(UAB), the Polytechnical University of
Catalonia (UPC), the University of
Granada (UGR), the University of
Malaga (UM), the University of Madrid
-Complutense- (UCM), the Polytechnical
University of Madrid (UPM), the
University of Santiago de Compostela
(USC), the University of Sevilla (US),
the University of Valladolid (UVA) and
the University of Zaragoza (UZ).

The AEDIMA research institutes include
the Instituto de Automatica Industrial
CSIC-IAI the Instituto de Cibernetica
CSIC-IC, the Centro de Estudios
Avanzados de Blanes CSIC-CEAB and
the Centro Nacional de Microelectronica
CSIC-CNM.

The next paragraphs contain a short
introduction to the structure and main
research topics of AEDIMA’s members.
Presented figures correspond to 1991
information.

The University of Barcelona (UB) has
a total of 81223 students and 3285
lecturers (375 full professors). Its annual
budget is 26641 Mpesetas. Their main
research areas related to ERCIM topics
include Computational Linguistics,
System and Control Theory, Numerical
Analysis and Numerical Linear Algebra.

The Autonomous University of
Barcelona (UAB) has a total of 34509
students and 2021 lecturers (218 full
professors). Its annual budget is 14183
Mpesetas. Their main research areas
related to ERCIM topics include
Complexity and Algorithms: neural
networks; Computer Architecture:
support for operating systems and
platforms, performance evaluation;
Computer Graphics and relationship with
Imaging; Distributed System Techni-
ques: distributed operating systems,
performance evaluation, satisfaction,

fault-tolerant systems; Image processing
and Computer Vision: geometrical
analysis and modelling, medical imaging,
mathematical morphology; Numerical
Linear Algebra; Parallel Systems: generic
architectures, scheduling techniques,
environments; Scientific Computation,
Optimization; Signal Processing:
acquisition and processing in biomedical
fields; Symbolic Computation: group
theory and computer algebra; System and
Control Theory: advanced process
control, predictive control, modelling and
identification, fuzzy modelling; VLSI
Design: design for testability and quality,
CMOS technologies, simulation of
semiconductor devices, silicon com-
puters, novel architectures; Knowledge
Engineering: object based represent-
ations, user modelling.

The Polytechnical University of
Catalonia (UPC) has a total of 35714
students and 2282 lecturers (190 full
professors). Its annual budget is 15000
Mpesetas. Their main research areas
related to ERCIM topics include
Complexity and Algorithms: average
analysis and structural aspects; Computer
Architecture; Programming Tools and
Operating Systems for Multiprocessors;
Distributed Systems Architectures;
Computer  Graphics: geometric
modelling, rendering, visualization,
volume modelling, constraint-based
CAD systems, distributed systems;
Computational Geometry; Concurrency;
Databases: data models, database design,
interoperable databases; High Speed
Networking; Image Processing and
Computer Vision; Information Systems:
conceptual modelling of information
systems; Knowledge Engineering; Fuzzy
Mathematics and Artificial Intelligence;
Natural Language Processing; Numerical
Linear Algebra; Dynamic systems;
Parallel Systems; Algorithms and Parallel
Architectures; Scientific Computation:
finite element methods, structural
stability; Signal Processing; Formal
Methods and Tools for Software
Engineering; System and Control
Theory: advanced systems for process
control, modelling and simulation of
system dynamics, robotics, bio-




engineering; VLSI Design and VLSI
Architectures.

The University of Granada (UGR) has
a total of 55531 students and 2986
lecturers (205 full professors). Its annual
budget is 19262 Mpesetas. Their main
research areas related to ERCIM topics
include Complexity and Algorithms,
Computational Linguistics, Decision
Support, Image Processing and Com-
puter Vision, Knowledge Engineering,
Numerical Linear Algebra, Signal
Processing, Software Engineering, VLSI
Design.

The University of Malaga (UM) has a
total of 24058 students and 1160 lecturers
(105 full professors). Its annual budget
is 7337 Mpesetas. Their main research
areas related to ERCIM topics include
Scientific Computation: differential
equations and dynamic systems, finite
element methods; Numerical Linear
Algebra; Parallel and Distributed
Systems, Systems Engineering; Know-
ledge Engineering; Performance
Analysis; Image Processing and Com-
puter vision; Databases; Computational

linguistics; Interactive systems;
Computer graphics.
The University of Madrid -

Complutense- (UCM) has a total of
114735 students and 5312 lecturers (550
full professors). Its annual budget is
33388 Mpesetas. Their main research
areas related to ERCIM topics include
Concurrency: formal models, semantics,
time and probabilities;Computer
Architecture: automatic high-level
synthesis of digital design, distributed
parallel simulation; Logic Programming:
definition and implementation of declar
ative languages; Software Engineering:
knowledge based software engineering,
reusability; System and Control Theory:
mathematical models and process
modelling.

The Polytechnical University of
Madrid (UPM) has a total of 45509
students and 3020 lecturers (330 full
professors). Its annual budget is 20570
Mpesetas. Their main research areas
related to ERCIM topics include Systems
and Network Security; Telematic
Networks; Computational Geometry;
Concurrency; Databases: mathematical
modelling, deductive databases;
Information Systems; Knowledge
Engineering, Logic Programming,
Neural Networks, Fuzzy Logic, Models
for Knowledge Bases Verification;

Symbolic Computing; Numerical Linear
Algebra, Orthogonal Polynomials;
Parallel Systems; Finite Element
Methods; Fault Tolerant Programming;
Distributed Systems Programming; User
Interfaces; Software Engineering; System
and Control Theory; Design of Adaptive
Control Systems.

The University of Santiago de
Compostela (USC) has a total of 33339
students and 1675 lecturers (184 full
professors). Its annual budget is 12402
Mpesetas. Their main research areas
related to ERCIM topics include
Scientific Computing: asymptotic
methods in solid mechanics, numeric
methods for PDEs, optimal control and
design of distributed systems, free
boundary problems; Knowledge
Engineering and Applications; Man-
machine Interaction Tools; Neural
Networks and Diffuse Logic; Bio-
engineering; Advanced Architectures and
Hypercube  Computers; Micro-
electronics and CMOS Technology;
Multidimensional Signal Processing;
Computational Linguistics.

The University of Sevilla (US) has a
total of 55949 students and 3131 lecturers
(241 full professors). Its annual budget
is 18687 Mpesetas. Their main rescarch
areas related to ERCIM topics include
Differential Equations, Numeric
Simulation and Software Development;
Biomedical Engineering; System and
Control Theory; Dynamic Engineering
Systems.

The University of Valladolid (UVA)
has a total of 35858 students and 2200
lecturers (144 full professors). Its annual
budget is 11439 Mpesetas. Their main
research areas related to ERCIM topics
include Complexity and Algorithms,
Image Processing and Computer Vision,
Scientific Computation, Signal
Processing, and System and Control
Theory.

The University of Zaragoza (UZ) has
a total of 40841 students and 2275
lecturers (167 full professors). Its annual
budget is 16091 Mpesetas. Their main
research areas related to ERCIM topics
include Complexity and Algorithms:
Design and analysis of algorithms in
distributed and parallel computing;
Computer Architecture: architectural
support for operating systems; Memory’s
Hierarchies; Multiprocessor Systems;
Computer Graphics and Visualization:
algorithms for computer graphics,

visualization techniques and their
applicability; Concurrency: specification
and verification of distributed and
concurrent systems, specification and
verification of systems with time and
probability, correctness of real-time and
distributed systems; Databases:
theoretical work on logic, language and
models; Decision Support: engineering
applications; Distributed Systems
Techniques: techniques for the design,
analysis and construction of fault-
tolerant, real-time distributed systems;
Image Processing and Computer Vision:
sensing, processing, presentation,
analysis, synthesis, and interpretation of
digital images and image-related digital
information; Information Systems:
specification management. CASE tool
environment; Workflow Analysis and
Design; Interactive Systems: user
interface management systems; Formal
Notations; Models of Interaction;
Knowledge Engineering: object-based
representations; Numerical Linear
Algebra; Parallel Systems: automatic
parallelization; Operating Systems for
Parallel Arhitectures.; VLSI Imple-
mentation of Parallel Architectures;
Performance Analysis: queuing net-
works; Signal Processing: adaptative and
biomedical signal processing; Speech
Recognition; Software Engineering:
specification languages and their
semantics; Programming Environments;
Symbolic Computation: symbolic
computation and functional program-
ming integration; System and Control
Theory: integration of model-based
mathematical models with knowledge-
based systems; VLSI Design: integrated
design, simulation and test facilities for
advanced VLSL

The Consejo Superior de Investiga-
ciones Cientificas (CSIC) is a large
research Institute in Spain, with research
centers distributed at many locations in
Spain. Four of them are involved in
ERCIM-related topics: the CSIC-1Al in
Madrid, the CSIC-IC in Barcelona, the
CSIC-CEAB in Blanes, Girona, and the
CSIC-CNM in Bellaterra, Barcelona. The
research areas of the Instituto de
automatica industrial, CSIC-IAI are
Computer Architecture, Computer
Graphics and Visualization, Concur-
rency, Databases, Distributed Systems
Techniques, Image Processing and
Computer Vision, Knowledge Engine-
ering, Parallel Systems, Signal
Processing and System and Control
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Theory. On the other hand, the Instituto
de Cibernetica, CSIC-IC is involved in
Complexity and Algorithms, Image
Processing and Computer Vision, Signal
Processing, System and Control Theory
and VLSI Design. The Centro de estudios
avanzados de Blanes, CSIC-CEAB is
working in Knowledge Engineering and
Software Engineering, whereas the
Centro Nacional de Microelectronica,
CSIC-CNM, is involved in VLSI Design,
Analogic-Digital Design and Compound
Semiconductors.

Please contact: Pere Brunet - AEDIMA
Tel:+34 3 401 6595

E-mail: brunet@lIsi.upc.es

or: Anna Franco - AEDIMA

Tel: +34 3 401 7289

E-mail: aedima@fme.upc.es

HCM Funding
for ERCIM
Database
Research
Group

by Keith Jeffery

The Commission of the European Union
has awarded 200,000 ECUs of funding
to ERCIM's Database Research Group
for a network of excellence. This
complements rather nicely the ERCIM
fellowships funded by the Commission's
Human Capital & Mobility (HCM)
Programme which include researchers in
advanced database topics who are
currently working in some of the ERCIM
institutes alongside node people in the
HCM network. The network funds will
be used to facilitate more contacts
between the database researchers in
ERCIM institutes leading to joint actions.
The Group already has an active series
of workshops to ensure meeting of
ERCIM database researchers with similar
interests.

Earlier, a similar grant of 300,000 ECUs
was awarded to the ERCIM Graphics
Research Group.

n
Please contact: Keith G Jeffery -- RAL
Tel:+ 44 235 44 6103
E-mail: kgj@inf.rl.ac.uk

ERCIHM Symposium

Affordable Parallel
Processing:
ERCIM’s first

" Knowledge Transfer

Symposium

by Mike Jane

The first ERCIM Annual Symposium
was held at the Rutherford Appleton
Laboratory (RAL) on 10-12 November
1993. Affordable Parallel Processing
for Industry and Commerce was the
chosen “hot” topic.

ERCIM intends to run one Symposium
per year on a current key topic which is
particularly relevant to Small and
Medium Size Enterprises (SMEs) in
Europe. The main purpose of these
events is to establish close links and
working relationships between ERCIM
and a wide range of SMEs, which will
ideally lead to a higher level of
competitiveness and prosperity for these
companies in the world market place.

A total of 65 delegates attended the
Symposium, half of them were
representatives of SMEs from 9
countries, providing 10 of the 18
speakers. The other half of the delegates
were members from ERCIM institutes
and academia.

The programme offered a range of
invited presentations covering the
following areas:

* An Overview of Parallel Processing

» Case Studies of successful
implementations of parallel
processing, covering such areas as:

- Car Crash Simulation

- Medical Image Management
- Porting Commercial Applications
- On-line Quality Inspection in
Manufacturing
- A Parallel Oracle Database Server
- A Multi-Media Telecomm Server
- A PET Scanner Image
Reconstruction System
- A Real Time Synthetic Aperture
Radar Processor
» Hardware and Software Issues
* A Market Survey
s Specific Applications
- CPU Intensive
- /O Intensive
- Real Time
- Fault Tolerant/Safety Critical
+ Future Trends World-wide
 Thinking Parallel is Difficult

= PFunding Mechanisms for SMEs in
Europe

Three panel sessions on the final day
addressed the needs of SMEs. These
covered needs in Awareness, Suppliers’
needs from End Users, and End Users’
needs from Suppliers. Most of the
discussion and debate, not surprisingly,
occurred in these sessions and the very
final session where the conclusions,
recommendations and possible follow-
up actions were drawn together.

Needless to say there were many diverse
views expressed ranging from “parallel

4




processing has arrived and can be used
without difficulty by all”, to the exact
opposite that parallel processing was
non-viable at present and existing
systems were difficult to use!! However
the Case Studies did give excellent
examples of many successful industrial/
commercial uses of truly affordable
parallel systems, some of which cost as
little as £ 2000.

The main conclusion was that there were
opportunities for ERCIM in:

e heightening awareness so that SMEs
can take up and exploit affordable
parallel processing

e improving the efficiency of parallel
systems, particularly in systems that
are already used by SMEs

e support suppliers by evaluating, and
if possible, buying their products, as
well as offering SMEs cheap access

to new/special facilities at an ERCIM
site

= setting up a networked information
service, as well as gathering opinions
and trends and publicising these

e providing both national and inter-
national events and activities

e Joining with SMEs to provide an
interface to Brussels.

The proceedings of the Symposium
including the main conclusions,
recommendations and follow-up actions
will be published in an ERCIM Report.
The availability of this Report will be
announced in the next ERCIM News.
B

Please contact Mike Jane - RAL
Tel: +44 235 44 5408
E-mail: mrj@ib.rl.ac.uk

1. ERCIM president Cor Baayen

2.

3.

outlining the role of ERCIM.

Delegates from Germany, Spain
and France at the registration
desk.

Dr. Erik Hagersten, formerly
SICS and now with Sun Micro-
systems.

. The Symposium attracted

pariicipants from 9 countries.

RAL Director Dr Paul Williams
welcomes the delegates.
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ERCIM Network

ERCIM
Computer
Graphics
Network

by David Duce

ERCIM is receiving support under the
CEC Human Capital and Mobility
programme for a network on com-
puter graphics. The central aim of this
project is to provide a focus for re-
search activities in computer graphics
in Europe which are particularly
relevant to international standard-
ization activities in ISO/IEC. The CEC
support provides travel support and
organization costs for a series of
technical workshops over a period of
three years.

A steering committee has been set up,
consisting of one representative per
ERCIM site involved in the network. The
first meeting was held at CWI at the
beginning of October and agreed a pro-
gramme of workshops up to October
1994. During the first year of the net-
work the work programme is organized
into three tasks:

1. Graphics and Other Media

This task will look at object oriented
frameworks for graphics and multimedia
systems, combined functionality of
graphics and vision systems, multimedia
and multi-sensor systems, media and
time, and constraints and structures. The
main outputs from the task will be
contributions to the definition of the
emerging ISO/IEC standard, Presentation
Environment for Multimedia Objects
(PREMO). The task leader is Paul ten
Hagen at CWI.

2. Graphics and Knowledge
Engineering

The aim here is to look at the properties
of graphics systems which are necessary
in order to link to a reasoning system.
Intelligent multi-modal interfaces also
come under this task. The task leader is
Klaus Kansy at GMD.

3. Model Visualization

This task encompasses parallel visual-
ization algorithms, volume and surface
modelling and model extraction. The
main output is expected to be a deeper
understanding of the relations between
models, modelling and visualization and
the role of parallelism in each. The task
leader is Sabine Coquillart at INRIA.

A plenary meeting of the network is
being planned for October 1994 at which
progress over the first year will be pre-
sented and the detailed work programme
for the second year will be formulated.

B
Please contact David Duce - RAL

Tel: + 44 235 44 5511
E-mail: dad@inf.rl.ac.uk

The
Elecirum
building
where SICS, |
SISU and
the
workshop
are located,
10km from
Stockholm
City.
(Photo:
Sandstrom,
Graffiti)

Call for Contribuiions

Welcome to
12th ERCIM
Workshop
in Sweden

Electrum, Stockholm-Kista,
1-3 June 1994

The 12th set of ERCIM workshops to be
held in Stockholm is dedicated to the
following areas:

e Distributed Virtual Environments

e Personal Computing &
Communication Environments

» High-Performance Communication




Audio and video from the ERCIM work-
shops will be broadcast over the Internet
Mbone worldwide. These sessions will
be announced via ‘sd” over MBONE. For
further information about how to prepare
for this, pick up the file:
isi.edu:pub/mbone/faq.txt.

The objective and scope of each of the
workshops is described below.

High Performance
Communication

This workshop is the first to be organized
by ERCIM’s High Performance
Communication group. The objective of
this group is to promote cooperative
research on high-speed networks in
European programmes and international
exchange of experiences and results. The
workshop aims to provide a hearing on
different switching techniques for
Gigabit networks. Participants are invited
to discuss advantages and disadvantages
with circuits, cells and packets as the
basis for switching in such networks.
Examples of interesting questions are:

* do multimedia traffic characteristics
in general allow bandwidth gain by
statistical multiplexing, or will peak
rate allocation be predominant?

» can ATM be switched fast enough in
a photonic network?

* is fast circuit switching an alternative
to cell/packet switching?

* because of the opto/electronic barrier
that must be crossed to parse the cell
header?

« are ATM cell sizes too small for high
speed data networking, i.e., too much
per-cell overhead?

¢ how to provide variable length packet
switching in high speed networks.
|

Programme co-chairmen:

Bjorn Pehrson - KTH/Teleinformatics
E-mail: bjorn@it.kth.se

and: Gunnar Karlsson - SiCS

E-mail: kar@sics.se

and: Stephen Pink - SICS

E-mail: steve@sics.se

and: Peter Sjodin - SICS

E-mail: peter@sics.se

Personal Computing
and Communication
Environments

This workshop is dedicated to the
discussion of key issues in distributed
mobile computing. Examples of relevant
issues are:

e mobile terminals (Walkstations)

e multimedia applications and services

e internetworking between mobile and
fixed networks

e wireless infra-structures

e effects of multiple interfaces/multiple
networks

e packet size trade-offs for integrating
voice and data

e energy saving techniques

» data compression and forward error
correction techniques in the face of
high error rates for wireless networks

e upcoming Furopean standards and
future networks.

Programme co-chairmen:
Gerald Q Maguire - KTH
E-mail: maguire @it.kth.se
and: Frank Reichert - KTH
E-mail: reichert@it.kth.se)
and: Jens Zander - KTH
E-mail: jensz@it.kth.se

Distributed Virtual
Environmentis

The primary scope of this workshop is
Virtual Environments as a cooperative
medium in a distributed setting. The
workshop aims to bring together re-
searchers in the various disciplines
needed to realize this. This spans a wide
field, from behavioural/cognitive science
to high speed protocol issues. The work-
shop includes, but is not limited to:

« Latency issues

* Models of interaction and
collaboration

* Spatially coded sound

* Case-studies

* World/environment builders
* Learning and tutorial systems
* Global environments

* Real world applications

« Art and aesthetics

* Application

* Network, intermediate layers

» Requirements on enabling
technologies and communication
infra-structure.

Programme co-chairmen:
Yngve Sundblad - KTH
E-mail: yngve@nada.kth.se
and: Bjorn Pehrson - KTH
E-mail: bjorn@it.kth.se

Contributions may consist of Papers,
Posters, Interactive Demos and Video
Tape Demos. All contributions should
be submitted to the chairmen of the
relevant workshop.

Deadlines
Papers:

1 February 1994: Draft full paper due
for simple review

1 April 1994: Notification of
acceptance or rejection

1 May 1994: Final camera ready
versions due for publishing

Posters:
1 May 1994: Draft poster due

10May 1994: Notification of
acceptance or rejection

19May 1994: Final posters due

Interactive Demos:

Interactive demonstrations of research
prototypes and tools are encouraged.
Within limits, reasonable technical
requirements will be met. Internet and
ISDN connections will be available at
the conference site.

1 April 1994: Submission demo
description, including technical
requirements.

15 April 1994: Notification of
acceptance or rejection

Videos:

If enough material of sufficient quality
is received, a special video session will
be organised.

1 May 1994: Final video tapes due
(VHS, either PAL or NTSC)

15May 1994: Notification of
acceptance or rejection
m

Please contact: Bjorn Pehrson - Swedish
member ERCIM Executive Committee
Tel: +46 8 752 1481

E-mail: bjorn@it.kth.se

Fax: +46 8 751 1793
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CAFE - Towards an Open and
Secure Electronic Payment System

by Henk Nieland

The project CAFE (Conditional
Access for Europe) — part of the
European Commission's ESPRIT pro-
gramme ~ is intended to design and
actually demonstrate an 'electronic
wallet', to be used as a pan-European
device for consumer payments, access
to information services and - if
required — identification. The system
is designed to be open, that is, easily
usable for all types of users, and secure
— a matter of special attention in a
network environment. The CAFE
project will conclude with a trial of the
payment device in 1995. Possible
future extensions include other sys-
tems requiring conditional access, for
example, personal credentials (like
passports, driver's licenses and house-
keys) and medical information.

New results in public-key techniques
have made it possible to construct prac-
tical systems that can maintain both the
security and privacy of individuals. With
public-key techniques, each participant
possesses one secret and one public key.
Only the participant knows the secret
key, but the public key can be freely
disseminated. This provides an added
measure of security because participants
need entrust no secret information to any
other participant. Public-key methods are
particularly suited for network communi-
cation with many participants.

In a preceding ESPRIT project,
CRYPTO IC-CARD, a secure chip was
designed that enables the use of these
techniques. Utilizing this specialized
hardware, CAFE provides the basis
architecture for implementing these
results in concrete, wallet-like devices
and will produce prototypes of the
devices for trial. In its basic form, the
wallet has one or two buttons and a
simple LCD screen and is able to
communicate to payment terminals and
other devices through an infra-red
communication link. More elaborate

versions might include electronic debit
and credit facilities and could be inserted
into Personal Digital Assistants or per-
sonal computers, in order to access the
financial data more flexibly.

The electronic wallet is a hand-held
pocket-sized personal device. It can be
used to pay at shops, vending machines,
pay-phones, parking meters, toll roads,
public transportation and even directly
to other people. Because of the offline
nature of the CAFE protocols, it is not
necessary for the recipient of the payment
to be connected to any sort of central
authority or database. Payments can be
made by telephone, and a special 'home
ATM' device will allow users to load
their wallets with money from their bank
at home by telephone. Because of the
public-key nature of CAFE protocols, the
system is open to participation by not
only multiple providers of goods and
services, but also multiple issuers of
electronic money.

One of the primary goals of the project
is to provide the capability for payments
in any country and in any currency. Users
who remain in their home country will
make payments in their own currency.
But when they travel abroad, they will
be able to use their wallets to pay in the
local currency. The trial will be held in
at least two European countries.

The wallet itself can be purchased just
like any piece of consumer electronics,
so different manufacturers can provide
different styles and functionalities. A
special guardian smart card chip inserted
into the wallet provides ultra-high
security against fraud. In its last phase,
the project will develop at least two
alternative devices, to demonstrate that
it has defined a general architecture and
not a specific hardware platform. The
exact physical form of these devices has
yet to be decided.

Possible migrations paths from smart
cards will be considered. When used with

a payment terminal that has infra-red cap-
abilities, a wallet need never leave its
owner's hands. But initially, such ter-
minals may not be widely available. One
possibility under consideration is to
design the wallets to hold a smart card
that can be used by itself with reduced
functionality in a smart card reader, or
inserted into the wallet for full function-
ality at an infra-red terminal.

The CAFE Consortium brings together
academic centres of research in public-
key techniques with an array of com-
panies involved in current payment
devices. Included are manufacturers of
smart cards, payment terminals, and com-
puter chips. Other research organizations,
from telecommunications providers to
those specialized in consumer research
and the financial industry, round out the
Consortium, The CAFE project is carried
out by: CWI (Centre for Mathematics
and Computer Science, The Netherlands,
co-ordinator), CardWare (UK), IFS
(Institute for Social Research, Germany),
Gemplus (France), DigiCash (The
Netherlands), Ingenico (France), Siemens
(Germany), SEPT (France Telecom &
Post Research, France), Catholic
University of Leuven (Belgium), Royal
PTT Nederland (The Netherlands),
SINTEF-DELAB (Norway), Aarhus
University (Denmark), and the
University of Hildesheim (Germany).
n

Please contact: Ray Hirschfeld - CWi
(technical manager)
Tel: +31 20 592 4049
E-mail: cafe@cwi.nl
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the active object- onented database

~ ysystem SAMOS

’Spec catmn o

An event can be regznded as a pomt m

time, when some sort of reactio,

‘ requn‘ed from the DBMS. In SAMOS We ‘

dxstmgulsh ‘primitive’ and compo&' e
. ;kThe proleet is supported by the Infor-

_matics Laboratorium of the Umon Bank _as

events. In the first case the event o

interest is lmmedlately the speelﬁed one, -
in the second case. it results from a.

combmatton of other events. For prxm-

o SAMOS we used the obje ( o
~ DBMS ObjectStore. The components ‘
_ that implement the active behavior of
e analyzer ofevent
bines reeently pxoposed concepts from
: prototype~based programming languages
_ with versioning. The model does not
“ know ‘}asses but objeets Wth ‘may

SAMOS - currentl
definitions, the event manager and the

event detector - are ]ocated on top of 1t ~

of Sw1tzerland

itive events the point in time can be

spec1ﬁed by an oc:currenee inthe database k k

The ‘r'epresenta'
_should enable e

fretneval and access. The event manage
ment may benefit from the nderl,

, data model in that data a |
represented usmg‘the sar

of cepts and teehniques from'pfototypeQ
. ,based programmm k 1anguages to thlS

context. ,
Inthe CLOOD projecta dedlcated objeet -
model has. been deveioped - which com:

. pemes For : |
L cons1stent sets of ver k

‘Prmutwe events may be detected by,lior - .

, example momtormg the eystem cioek -

composite event. _This sequence is

‘ rimitive event occurs, a place
ofthe Petn net is marked. Then, pos&bi

k‘one or more transmons are ﬁred and one ‘
.are marked. In this case,

the occurrence of the appropriate com-
: posﬂe event(s) 1s 51gnaﬂed ‘ ‘

ormore pld

10

_can hardly be well-Supported following
this approach Indeed a de51gner na
CAD env1ronmen thmk@ in terms of .

objeets may

the ﬁrst place -
It therefore makes sense to adopt con—_‘

approach of definir ga échema ﬁrst and ‘

‘k then mtroducmg instances. Tms receives
e\fents 1eadmg 1o the occurren of the -

aﬂows the user in an casy. and elegant 'k

 justification by the fact that a large data- WA ot only to query attribute-values of

o base 18 commonly deSIgned before 1t 18
‘ represented as a Coloured Petri net.

~objects but also to select object
. ding to their common descrlptmns

Future work is directed towards the

' kformahzatmn of COL and the mtegrauOn
ofi mtegrlty constraints between versmns
1 of d1ffe1ent Ob_]CCtS ‘ ~

Tel: +49 251 9275 108 ‘

‘ E-matl. {hardt vossen}@um-muenster de




Tr _nslation
Optlmlzatlon
;a;n;d .
Modlﬂcatlon
of DeSIgns

by ‘ettfned Vossen
and Christian Fahrner

* optimization is limited to a normaliz-
auon of entire schemas

= operations on the data cannot. be
- modeled ‘

techniques for translating, optimizing and

modifying de51gns are under develep— -
ment and the results will be integrated
_into a novel toolbox for database design.

. So far our emphas1s has been on the

;several hmltatwns A novel deﬂgn; .
toolbox, under development at the

Universities of Miinster and Cottbus,

willhelp to overcome these limitations.

‘Database desxgn can be i

nas a four-

. pro;ects are

which support

°*a translauen of a nch semantlc medel
, mto a number of target models :

' of targ tmodels

e the next generatmn of O- 0 database

o - . . 7:- database management support for‘
Ina ‘projec‘t sapported by the Deutsche
Forschungsgememschaft and carried out
at the University of Miinster in collabor-
ation with the University of Cottbus,

* tra‘ kactmn management support for
cooperanve apphcatmns -

technology

a hyperme lia-based cooperanve
multimedia systems engmeermg
workbench o

IRO DB Interoperable Relatwnal ‘

‘ iand Ob_}ect Databases

ThlS ESPRIT pro;ect mtends to achleve,
: 1nter0perab1hty of pre-existing datal
_ and new O-O databases. It will con-

 centrate on providing a C++ library to
_access in an integrated way hetero-
; geneous databases supported by

. communication protocols to exchange ;
. dlreet transformatmns between pairs

0-0 SQL commands and objects.
. tools to design and dynae

‘k . micaliy maintain integrated apphcatwns
on iarge federatzons of heterogeneous ~

~ topyof dynamlcally adaptable integrated

- schemas for data exchange and sharmg,
; global trarxsactlon management and

. E-mail: {vossen,‘fahrner}@u
.~muensterde -

. ‘In"itlally, ;

- only querymg dist

. Informatlon Systems Institute (IPSI),‘
. several research and develﬂpment
‘ng in the fields of
bj et-orlentedg (O- 0) database ,
technology, multimedia extensmns of
~ 0-0 database systems, and interoper-
able heterogeneous database systems.
~ Many of the projects are carried out
in cooperation with other research

_ organizations as well as Wlth mdustry ,
- e 'facxhtxes to maintain atomic and

_ The research covers

. mteroperablhty of relatmnai and

00 database s

‘i' O-O database ‘

. OORDA —an O el speelallzduonef the |
. genenc Remote Database Access (RDA)

fcomplex objec
; usmg object

‘ mumcation software and preeedures for

‘mterfacmg local databases will be
“1mplemented on top of INGRES and
 MATISSE. A Cet li
version of a sche ;
_query. translator will be provided as
attractive tools to develop O- O app-
hcatlons usmg emstmg DBMSS -

ary, and a first

kf Planned extensions concern the OORDA k
~ protocol (a rich set of type constructors,

behaviour encapsuianon, update and

oneurrent transaetlons the schema

e ?mu}tiple groups of users) more powerful ;
. kmappmg facﬂlues between local database

tegrator with a

1 ‘ON SWoN V\nosa
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Protein Database Files

Sequence Data
VLCCTASILHVAIAVDR
VLESTASIMHLCAISLD

JTCCTASIMHI CVIALD

Structure Data

Alignment
Superposition
Computation

Format Conversion

Retrievaltool

Filesystem

Visualization Tools

Docking Tools
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Cache and Prefetch
Module (CAP)

Py

ige Access
Module (SAM)

Disk Management

Subsystem Disk Access
Module (DAM)

The KYDONIA Dafabase Sasver architecture.
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kmanagement eystems Its
focus on the mtegrat

;partlcular.; -

f' development of well founded (object
 oriented) data modeis and tools

. d351gn of and optimxzatlon in ddtabase

systems, with a strong emphams on\i

distr 1but10n aspects

: » database support for new (techmcal)k‘

- apphcatlons

Below some current research top1cs are‘
hlghhghted '

TM

dncludes standard object- omented

- consmtency, safeness étc.~ ;
:workmg on translatmg T™ to exmmg ;
; platfoi' s (OO databases,DBPLS

prototype of a TM qpemﬁcatlon Its
architecture allows for prototypmg in
, ~d1fferent target langu ‘es. - ‘

; se tools are developed in the -
 framework of E PRIT project IMPRESS
} Wh1ch aims at obtamlng a reliable,
'kdlstrxbuted object server for techmcal and
multlmedla apphcatlons -

. ~Complex ()b;;ects

‘ partlcular the optlmlzatlon of ¢ quer:tes

. Possibilities offerad by multimedia,
mteropelabxl' ;
‘taken mto accou .

_and datd mmmg are‘

E Please contact Peter Apers -
Tel - +3153893 719 ‘

sandra@cs utwénte .nl

; ,The representatlon rnampulatmn and_‘

storage of complex objects have been .

~ studied in applications including
CAD/ICAM, multxmedla and carto-

. graphy. A storage server for complex

_objects was implemented under the

Amocba distributed operating system. A

SOL-like query language for TM is being
. translated into an algebra for complex

k ‘objects based on the NF2 algebra,

TMisan object onented model that
- algebralc expressmns The emphasm is

mcludmg 10g1cal optimization of

25
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00 Modeling

0O Tools and Environments

SOM-CASE

SOM
Semantic Object
Model

Schema
Editor

Browser

User
Interface
Generator

SOM-DBMS

Repository

SOM->C+H

00 Distributed Object
Applications Servers

Development

OO Run Time Support System

Commercial

SOAP

OODBMs SOAP-RM

SOAP-TM
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data  dictionaries providing

envitonment. Internal chent/server

environment to be configured for a range

of current-day and future hardware_‘
conﬁguranons Those are two databa%e

onented features o be memmned

Please contact Peter Rasengren SISU
Tel: +46 8 752 1600
, E-ma;l peterros@slsu se‘

‘mcorporatéd n dlfferent dlstrxbu d

mechanism for mtegratmg customer-i
supplied data within an INTUITIVE -

architectures and virtuali-sation of
kpiatform speaﬁc services allow the work

kfully portable to a wtde 1ange of UNIXk

p]atfm ms. Clients will run on UNIX or

has also included the adaptation and reuse

 of results from ESPRIT-2 project KIWIS.

DOS machines. An Object Request

Broker will pr0v1de a uniform view of
 the system to application developers,
havmg EMOS servers as one type of
_component. Transparent access to ijects
stored in different systems will be
provided. As perfonnance and price are.
~ crucial selling factors in the target

markets, faster and cheaper hardware is
reqmred The LYNX Object Storage

_ Processor wﬂl be developed for this
_ putpose,
~ multxpmceqsor ;

;Multlmedla, O client dthces will
‘ dlrectly comunicate with the Storage

based on

_ existing
APD

machine.

Proceqsor, under the control of the

 ODBMS. The EMOS system will by
_ validated by a demonstrator that has been
functions reievant to the MILORD“
~ environment were analyzed ¢ and modeled

d among several apphcatmn areas

industrial and business fields. The
ect has Jl}St passed the ﬁrst year of
proj _ partners of the consortium, so as to

The work performed by SISU has been
 focused on the definition and description
~of a distributed information systems
 architecture for the HIS environment, To
_achieve this, the principles and tech-

niques of federated databases and infor-
mation systems have been choosen. The

_ motivation for this choice is that the HIS
_ environment is characterized by a large
number of dlsmbuted mformat;on

sources and different user categories with
varying information needs A federated
system which can provide information

_ exchange between a number of auto-
nomous but interconnected sub-systems

is thus appealmg Atan eaﬂy stage in the
pro;ect the most basic concepts and

in close cooperation with the medical

 provide a basis for the development of

- SISU

‘the MILORD archltec -ture.

The ﬁ1 st descnptmn (spec1ﬁcat10n) of the

 federated architecture has been presentedi
-~ asa three—ldyered reference model, the

intention being to separate the hlgher— ;

level database and application functions,
_the client/server interactions, and the

 communications infrastructure fromeach

~ pr rammmg env;mnments allowmg ,

/ ILORD progect produces a‘
_ unified framework
functions for database management‘ ;

mtegratmg

nd teleconferencmg services in a

~ other. The upper (apphcatlon) Iayer of
the model includes the schema architeo

ture of the MILORD federanon con315t~

_ingofa collection of schemata used to
 define interfaces between the nodes (e.g.,
u';dlfferent clinics or other or gamzauonal
‘unm) in the federatlon The function of
these schemata is thus to define the

;ces to the

' i’MILORD system components, such as
 the 'mtemcnom between chent/server

Object Diisie ODS), an ODBMS  *
‘wﬁh enhanced support for ‘long

30

, ;processes supportmg local and remote
~ database access as
conferencmg ‘
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Computational
Steering

by Henk Nieland

Ever since computers induced the
massive production of scientific data,
visualisation has been a powerful aid
for the analysis of these data. CWD’s
recently started Scientific Visualisation
project focuses on computational
steering.

Graphical display of a series of
measurements is already high school
routine. Somewhat more complicated,
but still quite common, is the display of
the temperature distribution in an iron
plate as a mountain landscape above the
plate or using colours. In practice spatial
phenomena  frequently  require
visualization. For example, the flow
around an aircraft wing can be visualized
by drawing in each point the velocity
vector and representing the air pressure
in colour. However, several phenomena
are described in higher-dimensional
spaces and hence difficult to imagine.
An example is a statistical cluster
analysis. Insight in such phenomena is

increased by visual inspection of certain
2D or 3D cross-sections.

The dramatic increase in computing
power and possibilities for graphical
display has enabled the performance of
realistic simulations, based on
mathematical models and using form,
colour and motion. Combined with
man’s visual abilities this yields a
powerful research tool, particularly suited
to tracing and monitoring structures
which otherwise would remain hidden.

In common practice, on the basis of given
input data a simulation generates output
data which is visualized and analyzed,
often leading to adjustment of the input
data, a subsequent simulation, etc.
Computational steering seeks to integrate
the specification of input data, simulation
and visualisation of output data into one
system, thus providing the researcher
with a direct feedback between changes
in the input and their effect on the output.
Because of the increasing complexity of
simulated models the need for
computational steering techniques will
rapidly grow.

Navigation is a central concept in such
an integrated system. By systematically

changing the input as a function of time
and guided by the visualisation system
the researcher tries to reach a certain goal,
for example a function’s local maximum.
The computational steering system
should also contain tools for ‘logging’,
enabling backward searches by keeping
track of the input data as a function of
time, and ‘heuristics', in which input
variables are related to certain restrictions
on the output. Another important function
of the system is that of a ‘watch-dog’:
usually the researcher is not interested in
all details of the simulation process, he
only wants to be warned if certain
conditions are satisfied, such as
convergence or instability.

At present CWI studies, in cooperation
with the visualisation centre of the Dutch
Energy Research Centre (ECN), the
visual specification and monitoring of
input data, in particular the representation
of a scalar function of several variables
as a matrix of orthogonal, 2D cross-
sections (HyperSlice). These 2D-slices
lend themselves very well to interaction
via direct manipulation. Several
navigation techniques have been defined,
for example the location of maxima, user-
definable edit paths and contouring.
These simple techniques are valuable
aids for traversal of the N-dimensional
variable space.

]

Please contact: Robert van Liere - CWI
Tel: +31 20 592 4118
E-mail: robertl@cwi.nl

HyperSlice (CWI-ECN)
visualisation of a scalar
function of four variables as a
matrix of orthogonal 2D cross-
sections, centred around a
point in 4D-space which the
user can vary with the mouse.
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CWi
Participates in
Air Pollution
Modelling

by Henk Nieland

As a part of its multi-disciplinary
research programme in
Environmental Mathematics, CWI
develops in cooperation with several
institutions in The Netherlands new
efficient algorithms for air pollution
models.

Early in 1992 CWI embarked on a large-
scale research effort in environmental

mathematics. The programme’s
contributing  disciplines include
numerical mathematics and

computational fluid dynamics, population
biology, statistics and system & control
theory. An important part of the
programme deals with the mathematical
modelling of pollution effects in the
atmosphere and beyond. Air pollution
caused by industrial emissions of toxic
chemical substances is a major
environmental problem. A well-known
class of models — Long-Range Transport
of Air Pollution, or LRTAP-models —,
containing one equation for each separate
chemical substance, describes advection
(transport by winds), diffusion and the
mutual chemical reactions. Realistic
LRTAP-models, being 3D systems of
partial differential equations of the
advection-diffusion-reaction type rank

among the computationally most
expensive models in environmental
research and large-scale scientific
computing.

In the EUSMOG project CWI develops,
in cooperation with the National Institute
of Public Health and Environmental
Protection (RIVM), efficient algorithms
for LRTAP-models to be used in regional
smog forecasts on the European scale.
Numerical issues involve numerical
advection schemes, local grid refinement,
stiff solvers and numerical software
development.

In a related project, CIRK, CWI
cooperates with RIVM, the Institute for
Marine and Atmospheric Research of
Utrecht University (IMAU) and the
Royal Netherlands Meteorological
Institute (KNMI) in the mathematical
modelling of global transport and
chemistry of trace constituents in the
troposphere. Development and use of
such models are essential in the analysis
and prediction of expected changes in the
atmospheric chemical composition due
to ever increasing emissions of polluting
substances. The project’s specific goal is
to develop a 3D model for the global
troposphere, including exchange with the
stratosphere, for predictions over
extensive periods of time. The model will
consist of a large system of time-
dependent partial differential equations
of the advection-diffusion-reaction type,
supplemented with subgrid scale physical
parameterizations.

n

Please contact: Jan Verwer - CWI
Tel: +31 20 592 4096
E-mail: janv@cwi.nl

Aircraft Noise
Prediction
Model

by Truls Gjestland

Most Aircraft Noise Prediction Models
assume that the airport is located in
an infinitely wide, flat area covered
with soft grass. In a mountainous
country like Norway, where the
ground may be frozen half the year,
this simplification often leads to to
large discrepancies.

The American based Noise Prediction
Model, INM, is widely used for
calculation of noise in the vicinity of
airports. A number of countries routinely
base their noise zoning for land use
purposes on the results from this
prediction model. Like most other noise
prediction models, INM, assumes the
world is flat and soft! For modelling
purposes the airport is considered
surrounded by an infinite plane with
absorption corresponding to that of a soft
grass covered area. Even Columbus knew
the world was not flat. A quick look ata
map of Norway will show that most
airports are surrounded by mountains and
water, and not soft grass covered plains.

SINTEF DELAB is currently developing
general routines to be used with noise
prediction programs where terrain
parameters are taken into account. GIS
based parameters are used to correct for
shielding, real surface-to-aircraft distance
and modified absorption (i.e. total
reflection from water). These routines
will yield correction factors of the order
of 5-10 dB in extreme cases, and will
improve the noise prediction models
considerably.

In addition to developing terrain
correction procedures, SINTEF DELAB
has also been invited to participate in the
further improvement of the INM
program. A new generation program,
INM 5.12, will be established by the US
Federal Aviation Administration.
SINTEF DELAB is the only non-
American institution involved in this
project.

B
Please contact:
Kare H. Liasjo - SINTEF DELAB
Tel: +47 73 59 27 51
E-mail: kare.liasjo @delab.sintef.no
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Hand-Gesture
Interaction
Model for 3D
User
Interfaces

by Monica Bordegoni

Typically, in complex 3D and Virtual
Reality systems a scene is represented
resembling reality as close as possible.
Scene objects have a realistic
appearance and their behaviour is
defined by real world's laws. The user
interface of such systems has to be
transparent, so that users get the
impression of directly interacting with
application objects, rather than doing
it via a computer. A Model-World
metaphor, where the world of interest
is explicitly represented, and there is
no intermediary between user and
world, seems appropriate.

The scene appearance (output) is required
to be perceived as it was real, as well as
users' interaction with the system (input)
needs to closely resemble reality.
Human's behaviour in the real world
tends to be reproduced when users
interact with the virtual world. These
systems require highly interactive /O
techniques and appropriate input devices,
offering naturalness and intuitiveness.

The purpose of the research has been to
stud a suitable interaction model,
combined with the use of novel input
devices, for interacting with 3D user
interfaces of complex 3D and Virtual
Reality applications. The system adopts
a Tool-Object syntax-based interaction.
This interaction structure syntactically
simulates an action sequence typical of
human's every day life: one picks up a
tool and then uses it on an object.

Moreover, the conventional mouse-menu
pair has been replaced with hand
gestures, performed by using a hand-
input device, as a way of interaction with
user interfaces. Hand gestures are used
for selecting tools (functions) and
manipulating objects.

Finally, a proper feedback to users'
interaction is important in that it helps
reducing the users' cognitive load,
providing information on the ongoing
dialogue.

A system has been implemented for
teaching and recognizing gestures
performed by means of a hand-input
device (a VPL DataGlove). For in-
creasing the capability of the interaction
methods, a force input device (a Space-
ball) has been used in parallel with the
hand-input device.

]

Please contact: Matthias Hemmje
Tel: +49 6151 869 844
E-mail: hemmje@gmd.de

Specification
of Complex
Systems

by Axel Poigné

The research group "Specification of
Complex Systems' has been newly
formed within the GMD-Institute for
System Design Technologies with the
objective to study systems combining
software and hardware as well as, for
instance, mechatronic components. In
particular there are studied systems
which have analog and digital
components, are reactive and time
critical, and are embedded.

Such heterogeneous systems need a new
design methodology. Components of
such systems can no longer be considered
in isolation due to trade-offs (for instance,
software solutions may be more flexible
but hardware provides the necessary
performance). We need design methods
where initial system analysis and
modelling is independent of target
technology, but which support parti-
tioning and mapping to appropriate
technology according to needs of
functionality and performance. Such
design methods presuppose an interaction
of the various design disciplines involved
to enable well-founded, flexible and
innovative decisions. Hence our research
emphasizes the integration of established
specification and analysis methods.

We now pursue the following themes:

= We investigate the interaction of
realtime languages such as ESTEREL
and LUSTRE with object-oriented
design techniques while reconstructing
an industrially designed mass-flow
meter. The more long-term goal is to
define, based on the experience gained,
alanguage which supports partitioning
in software and hardware codesign.

» Complementary, simulation and formal
verification techniques are experi-
mentally applied to validate parts of
the design of the mass-flow meter. In
the long-term, we aim at the integration
of established technology into an
"analysis-workbench" as part of a
design environment supporting co-
design of systems.

The group consists of about 15
researchers with roughly 7 researchers
focussing on the particular themes
sketched above.

m

Please contact: Axel Poigné
Tel: +49 2241 14 2440
E-mail: poigne@gmd.de
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Research
Programme
TELECOM
2005

by Truls Gjestland

The Norwegian Research Council has
launched an ambitious research
program called TELECOM 2005. The
primary goal for this program is to
increase productivity and export in
Norwegian industries. The program
consists of several parts: post-graduate
education, a strategic program for
generic technologies and direct R&D-
contracts.

Highlights

of the World
Transputer
Conference '93
in Aachen

by David Johnston

This year's World Transputer
Conference (WTC) joined up with the
annual German transputer event,
called the Transputer Anwender-
Treffen (TAT). The combined event
took place at the Eurogress Centre in
Aachen 20-22 September,1993.

The conference was run as five
concurrent streams. Keynote talks and a
closing panel discussion formed the
plenary sessions. Hardware and software
demonstrations from commercial
suppliers and academic poster sessions
took place in an exhibition area. It is
rumoured that early silicon of the fabled
T9000 was being demonstrated! A two-
day tutorial programme followed the
main conference.

Over the next eight years 42 new
candidates will receive their Ph.D.
(dr.ing) in telecommunication. These
candidates come in addition to the normal
post-graduate programs. A new one-
semester course will also be offered at
the Norwegian Institute of Technology,
aimed at "re-educating" people with a
degree in telecommunication. The idea
is that this course should be taken every
five to ten years by engineers and
scientists involved in telecommunication
R&D in Norway. The plan calls for about
30 MNOK (million Norwegian crowns)
per year for these activities.

The strategic technology program will
focus on basic technologies, first of all
for mobile communication and high
capacity networks. According to the
plans, an extra 20-30 MNOK per year
will be spent mainly for fundamental
work in research institutes.

Overall, the conference was a great
success. I attended as a delegate and
picked up a lot of positive feedback
particularly from the some of the 55
young European researchers who would
normally have been unable to attend, had
they not received funding from the CEC!
There were around 500 attendees, with
many gratifyingly from the less affluent
parts of Europe.

Transputers On The Road, Dr. Uwe
Franke, Daimler Benz

The use of transputers to autonomously
drive a car was demonstrated. I was
impressed - believing that autonomous
driving was still some time away. The
trick is to scale the size of the problem
to the hardware, which has to be both
commodity cheap and not add
significantly to the price of a car. To
reduce the computational power required,
there is intelligent selection of which
parts of the video image are to be
analysed and also careful selection of the
visual clues used to identify cars, road
signs and road markings etc. The system
has already clocked up around 2000 km
of autonomous driving on the autobahns
of Germany. There were lively
discussions amongst the delegates on the
legality of this!

Four areas have been identified for
increased R&D support: high capacity
networks, maritime satellite commu-
nications, telecommunication in the
transport business and application of
telecommunication in small and medium
sized businesses. National research grants
to these activities are supposed be
increased by about 30 MNOK per year.
The money will be mainly granted to
industry to help them finance projects in
cooperation with Norwegian research
institutes. The total program has just been
started and will be in operation from
1994,

|

Please contact:

Truls Gjestland - SINTEF DELAB

Tel: +47 73 59 26 45

E-mail: truls.gjestland @delab.sintef.no

Architectural Advances in The T9000
Roger Shepherd, Inmos

Two aspects of the architecture of the
T9000 were treated: the cache and
shared channels. Such an admirably clear
explanation was given of the design
decisions in developing the cache of the
T9000, that one could see no other way!
However, predictability of performance
for real time applications is lost with a
cache. The T9000 solution is to use half
the cache as fast on-chip memory and the
other half as true cache. We gain from
predictable performance when required
as well as general cache acceleration of
a statistical nature. Instead of having to
place critical data in-on chip memory as
for the T800, the cache tables for this
"internal memory" are set
up to refer to the critical data - notionally
in off-chip memory. The result is that
instead of moving the data to the on-chip
memory, the on-chip memory is cleverly
moved to where the data is.
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Please contact: David Johnston - RAL
Tel:+44 235 44 6738
E-mail: david@inf.rl.ac.uk
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CNR Delegation Visits the Foundation for Science
and Technology of the State of New York

by Franco Denoth

In October 1992 an agreement for
collaboration between the Centers for
Advanced Technology (CATs) of the
State of New York and the Institutes
of CNR was signed by Governor
Mario Cuomo and the then President
of CNR, Professor Luigi Rossi
Bernardi. The scope of the agreement
was to facilitate cooperation between
the academic and the production
worlds at an international level.

The signing of the agreement has been
followed by visits from CNR delegations
to study the role played by the CATs in
the transfer of results and know-how
between the academic and industrial
communities. These Centers are
sponsored by the State of New York with
the objective of establishing contacts and
setting up collaborations between
vniversity and business, and of
developing commercially viable

technologies. The aim of a visit by a
delegation in July '93 was to evaluate to
what extent it would be possible to set
up similar structures in Italy, in order to
render the activity of CNR in the transfer
of know-how to industry and to the
business world in general more flexible
and efficient.

One of the CATs visited by this
delegation of particular interest for IT
activities was the CASE Institute
(Computer Applications & Software
Engineering) at Syracuse University. The
following research topics were discussed
and identified as of interest for the
agreement for cooperation:

» Software Engineering: Formal
Methods; Specification Languages;
Re-engineering and Reuse

e Multimedia: Applications;
Instructional technology; Network
Services; Databases

» Others: Multilingual Translation;
Image Processing; VLSI;
Teleteaching.

The initial forms of collaboration will
include the exchange of researchers and
students, the setting up of joint research
projects and the organization of joint
conferences/workshops. In order to
promote the exchange of information, it
has also been decided to encourage the
setting up of specific information services
on both sides which can be accessed
through the network (gopher servers) and
to activate distribution lists which
facilitate the exchange of information
between groups with common interests.
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Please contact: Franco Denoth - IEI-CNR
Tel: +39 50 593430
E-mail: denoth@iei.pi.cnr.it

Franco-Russian Research
Institute Opened in Moscow

by Pierre Népomiastchy

On November 19, 1993, the Franco-
Russian A.M. Lyapunov Institute was
inaugurated in Informatics and
Applied Mathematics. This institute,
created by a scientific agreement
between INRIA and Moscow State
University, is installed inside Moscow
University, but is open to all Russian
and French scientists working in the
framework of precise collaborative
actions and in the specified domain. It
has been equipped with French
workstations (DPX 20).

The inauguration of the Franco-
Russian A.M. Lyapunov Institute,
from left to right: V. Sadovnichy,

Rector of Moscow University,

A. Bensoussan, Director of INRIA,
P. Morel, Ambassador of France in
Moscow and the Vice-Rector of
Moscow University. (Photo: INRIA)

The Lyapunov Institute is starting with

five joint scientific projects :

e Numerical Solution of Partial
Differential Equations and
applications in aeronautics and space

¢ Numerical Solution of Fluid Dynamic
Problems

e Modelling and Evaluation of
Computer Systems

» Probabilistic Problems in Computer
Networks

e Parallelization and Parallel Compilers
* Object-oriented Operating Systems.
B

Please contact:

Pierre Népomiasichy - INRIA
Tel: +33 139 635 646

E-mail: pnepo@nuri.inria.fr
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RIACA —

a New Institute for
Computer Algebra
Research

by Henk Nieland

The Research Institute for
Applications of Computer Algebra
(RIACA) was officially founded on
October 1, 1993, following an initiative
of the Foundation for Computer
Algebra in The Netherlands (CAN), as
a cooperative effort between CAN, the
Kurt Godel School (formerly RISC-
Linz, Austria) and CWL

The institute is supported by the Ministry
of Education and Research, and by the
Foundation SMC (to which CWI be-
longs) and CAN. RIACA is located at
the Science Park Watergraafsmeer in
Amsterdam — as are CAN and CWI. The
expertise Centre CAN was founded in
1989. Its goal is to promote the use of
computer algebra packages in. The
Netherlands, including their support.
CAN also coordinates seminars and
performs case studies on commission.
The Kurt Godel School, recently ema-
nated from the University of Linz, carries
out research in symbolic computation.

RIACA intends to play a pivotal role in
research and development of applications
of Computer Algebra in mathematics,
science and engineering. It aims to be
internationally oriented. It can provide
financial support for about eight
(temporary) scientific positions and host
a few additional visitors who come with
their own financial support. All in all,
RIACA can host about twelve
researchers. It is a good location for
workshops and conferences.

If you want to have further information
about RIACA, if you have ideas of
projects that may be pursued in
cooperation with the institute, or if you
are interested in visiting RIACA for a
shorter or longer period within the next
two years, please contact the Scientific
Director of RIACA.

B
Please contact: Arjeh Cohen - RIACA
Tel: +31 20 560 8470
E-mail: amc@win.tue.nl

AQuIS '93 -
International
Conference on
Achieving Quality
In Software

by Antonia Bertolino

From 18 - 20 October 1993, 80
delegates from 12 countries gathered
on the Giudecca Isle, just off the
fascinating Piazza S. Marco, in Venice,
to attend AQuiS '93: the second in a
biennial series of International
Conferences on ""Achieving Quality
in Software', established in 1991 by
IEI-CNR in collaboration with the
Qualital Consortium, Pisa. The aim of
AQuIS is to bridge the gap between
theory and practice in the still
immature field of software quality in
order to speed up and render more
effective the transfer of quality
techniques into industrial practice.

The conference programme included
sessions on: management issues, which
included surveys on factors affecting the
roles of software managers and
professionals; effective and up-to- date
methods, tools and techniques for
achieving quality; metrics, in which
various studies on measuring relevant
aspects of software quality were reported;
process improvement, reflecting the
actual trend that focusses attention on the
software development process;
experience and technology transfer, in
which important data and experiences
from the industrial world were reported.
Copies of the proceedings can be
requested from: Piero De Risi, Consorzio
Qualital, Piazza del Pozzetto 9, 56127
Pisa. Fax: +39 50 541753.

The objective of the conference was to
assess currently viable techniques for
quality achievement . Both important
research results but also lessons from
real-world experiences were shared
among the participants, stimulating a
common awareness of current issues and
a willingness to try the directions
indicated. The general impression, gained

informally during the discussions and
also formally from questionnaries

compiled by the participants, is that a
nonhomogeneous group of people,
working in different aspects of the quality

field, with different scopes and
objectives, is beginning to form a
coherent group that can work together in
the pursuit of software quality. The
natural conclusion of AQulS '93 was
thus a general commitment to meet again
in the future to compare and discuss
further progress in the field.
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Please contact:

Antonia Bertolino - |[EI-CNR
Tel; +39 50 593478

E-mail: bertolino@iei.pi.cnr.it
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EPLP -
Workshop on
Portuguese
Language
Processing

by isabel Trancoso

The first Workshop on Portuguese
Language Processing (EPLP - Encontro
de Processamento da Lingua
Portuguesa Escrita e Falada) took
place in Lisbon on 25-26 February
1993. This workshop was intended as
a forum for exchanging experiences
between two communities: the natural
language processing community and
the speech processing community.

The integration between the two
scientific areas aims at the construction
of a comprehensive model of the
“cognitive chain” which links speech to
reasoning via NL. Although the need for
integrating these two areas has long
before been recognized, more visible
efforts towards this goal have only
occured quite recently, one of them being
the creation of the ESPRIT Network in
Language and Speech (ELSNET).

The workshop included 4 tutorial
sessions, 7 technical sessions and a final
panel session. The Scientific Committee,
formed by 15 experts from several
Universities and research centers in
Portugal selected around 30 out of 40
submitted papers for presentation on the
basis of an extended abstract.

The workshop was very successful,
having fulfilled its objectives both from
the scientific point of view and from the
point of view of establishing fruitful
contacts between the research
communities engaged in the automatic
processing of the Portuguese language.

|

Please contact: Isabel Trancoso - INESC
Tel: +351 1 3100 268

Fax: +351 1 525843

E-mail: imt@inesc.pt

"ADB '94
— International
Conference on
Applications of
Databases

Vadstena, Sweden,
21-23 June1994

Successful database research and
development has made many general
database systems available. The
industrial offerings range from
traditional large mainframe systems,
through workstation & PC servers, to
mass-produced $100 personal systems.
Users, application designers, and the
software industry strive to get the most
from this technology. Database
researchers and developers try hard to
further satisfy application needs. The
conference aims at developing synergy
between these communities. It is intended
as the forum to explore innovative
applications of databases and innovative
database services for specific
applications.

Topics — Applications (not limited to):

» General Enterprise Management

e Financial and Business Decision
Support and Reporting

» Spreadsheets

* Interpersonal Communication
« Application Development

¢ Telecommunications

* Manufacturing

* Consumer Services

» Mathematics

» Applied Sciences & Engineering
 Healthcare

» Law & Humanities

» Training and Education

* Leisure & Entertainment.

Topics ~ Services (not limited to):

e Interoperability of databases, legacy
applications

¢ Visual Database Languages

= Databases on multicomputers,
parallel computers, and data
highways

= Database Mobility Agents and
Mediators

¢ New storage media and technologies

» Text, Image, Sound, and Video in
databases

» Object Management and Libraries

e Data migration to databases

» Database performance,
benchmarking, and tuning

« Large Scale Information Retrieval
and Mining

e Time, and Event Management and
Monitoring

* Customization of database
manipulations

¢ Use of standards

» DBMSs on new OSs, FMSs, and
Transaction Managers

* Security.

We solicit research, industrial and user's
papers, panel proposals, and tutorial
proposals.

Deadlines:

14 February 1994: Submission of papers

(address below)

1 April 1994: Notifications of acceptance
n

Please contact: ADB-94 Secretariat,
Anne Eskilsson, Dept. of Computer
Science, Linkdping University, 581 83
Linkdping, Sweden

E-mail: adb94@ida.liu.se
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EUREKA
Conferences

Lillehammer, Norway,
14-15 June 1994

During the arrangement "Vision Eureka"
at Lillehammer in June 1994, one of the
conferences will focus on Information
Technology for Environmental Manage-
ment. This particular conference is
scheduled for 14 and 15 June. The
programme includes presentations of four
EUREKA projects:
* ENSIS — An Environmental
Surveillance System for the Olympic
Winter Games in 1994

* EUROMAR - An umbrella project
for development, application and
exploitation of marine environmental
technology

e EUROENVIRON - A project for
innovative R&D to tackle Europe's
major environmental problems

e MEMbrain — A decision support
system for emergency management.

In addition there will be a number of
parallel workshops where the participants
will get a chance to present their work,
and to discuss particular details of a
complete environmental management
system.

Another important aspect about the
conference is the PARTNERING
process. This is a formalized method to
try to bring people with common interests
together. Participants will be encouraged
to complete a questionnaire describing
their scientific profile, business plans,
liasons they are looking for, etc. The
information will be distributed to all the
participants ahead of the conference. This
will give each one a chance to locate
potential partners, and the conference
secretariate will make the practical
arrangements necessary for these people
to meet. An invitation leaflet with
practical information and a registration
form has been distributed to all the
ERCIM member institutes.

&
Please contact:
E-mail: eureka@delab.sintef.no
or: Truls Gjestland - SINTEF DELAB

Tel: +47 73 59 26 45
E-mail: truls.gjestland @delab.sintef.no

WTC'94 — World
Transputer
Congress 1994

Como, lialy, 5 -7 September 1984

The Transputer Consortium (TTC) is
pleased to announce that the World
Transputer Congress 1994 (WTC '94)
will be held on 5 -7 September 1994 at
the Villa Erba, Como, Italy, in
conjunction with the Italian Transputer
User Group (ItTUG), which is due to be
formed in early 1994. WTC '94 will act
as the Inaugural Meeting for ItTUG.
WTC '94 is the leading international
Transputer Conference and Exhibition.

WTC '94 will be the first major
conference where significant applications
of the new T9000 transputer and its
associated technologies (e.g. packet
routers) will be extensively reported. An
associated exhibition attracting the
world's leading suppliers of transputer-
based and other relevant hardware,
software and application products will
be held at the Villa Erba Exhibition
Centre.

Tutorials and Workshops:

Before the World Transputer Congress
1994, we shall be holding tutorials on the
fundamental principles underlying
transputer technologies, the design
paradigms for exploiting them, and
workshops that will focus directly on a
range of specialist themes (e.g. real-time
issues, formal methods, Al, image
processing ..). We welcome suggestions
from the community of particular themes
that should be chosen for these tutorials
and workshops. In particular, we
welcome proposals from any group that
wishes to run such a tutorial or workshop.

Deadiines:

1 March 1994: Submission of papers,

tutorial proposals and Workshop themes.

14 May 1994: Notification of acceptance
B

Please contact: Susan C Hilton - RAL

Address: Building R1 Rutherford

Appleton Laboratory

CHILTON, DIDCOT, OXON. OX11 0QX

Tel: +44 235 44 6154
E-mail: sch@inf.rl.ac.uk

EUROGRAPHICS
1994

Oslo, Norway,
12-16 September 1994

Eurographics '94 will be held on
September 12-16, 1994 in the Conference
Centre associated with the SAS Hotel in
the centre of Oslo. The conference is
concentrating on the three major R&D
areas:

e Visualisation

s Graphical Interaction

e Algorithms,

e the focus on applications in:

¢ Computer Aided Engineering

¢ Geographical Information Systems
e Multimedia.

As always, although this will be the main
thrust of the conference, participation
will be accepted in any area of computer
graphics and related application areas.

Tutorials on Computer Animation,
Broadcast Commercials, PEX, Open GL,
Fractals, Object-Oriented Computer
Graphics, Graphics Hardware, Tools for
the Artist, Photorealistic Image
Generation, User Interface Design,
Virtual Reality, Visual Communication
and Multimedia, Visualisation in
Scientific Computing are planned.

As always, a Slide and Video Compe-
tition is taking place. Up to 5 slides and
5 videos can be entered to the two
separate competitions. In this case, the
deadline for submission is 31 May, 1994,
PAL is the preferred encoding on either
VHS or U-matic.

|

Please contact: Conference Secretary,
EG'94 Box 124 Blindern N-0314 Osilo,
Norway

Tel: +47 22 06 73 00

E-mail: eg94 @si.sintef.no
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Steven
Pemberion
(Photo: CWI)

CWI — Steven Pemberton, researcher
in CWTI's Algorithmics & Architecture
department, has been appointed as editor-
in-chief of ACM-SIGCHI Bulletin, the
organ of ACM’s Special Interest Group
on Computer-Human Interfaces. ACM
was until recently strongly US-oriented.
In trying to acquire a more international
profile, a European office was recently
opened in Brussels and for the first time
the ACM-conference on Computer-
Human Interfaces, INTERCHI’93, took
place outside the USA (in Amsterdam).
Pemberton’s appointment is in line with
this policy. He joined CW1in 1982 after
having held a research position at the
University of Brighton (UK). His main
interest lies in software ergonomy (user
interfaces).

|
INESC — Professor José Tribolet
recently visited Macao. The aim of this
visit was to initiate a series of contacts
with the objective of stimulating co-
operation between Portugal, Macao and
China in the areas of science and
technology, in addition to the business
application of information technology
and telecommunication. His visit
included contacts with the Governor of
Macao, the United Nations Software
Institute and the “Oriente Foundation”
as well as discussing the possibility of
establishing joint ventures between
China, Macao and Portugal. All signs
show that the conditions to enable
Portuguese co-operation with their
counterparts in Macao and China in the
field of information technology and
telecommunications through staff
exchange, establishing business ventures
and technological co-operation, are
beginning to make themselves felt.

&
FORTH - Dr. Jan Tretmans has
recently started his second period as an
ERCIM Research Fellow at FORTH-ICS
in Heraklion, Crete, Greece, having spent
the first period at SINTEF, Norway. Dr.
Tretmans has graduated from the

University of Twente (The Netherlands)
having worked in the application of
formal techniques (process algebra,
transition systems) to the testing of
distributed systems. At FORTH he is

currently working with Prof.
Courcoubetis. His aim is to combine
FORTH’s knowledge about the
verification of real-time systems with his
experience in formal testing and SDL
gained at SINTEF. The research plan is
to apply the real-time verification
techniques to the validation of SDL
systems with timers. Currently, timers,
although important, are usually not
considered in formal SDL verification.
A second item is the investigation of
testing and testing equivalence of real-
time systems. The current verification
algorithms are mainly based on
bisimulation equivalence, which is
convenient in the area of verification, but
for testing, testing equivalence is usually
considered more appropriate.

|

Rainer
Berling,
Managing
Director

of SICS
(Photo: SICS)

SICS - Rainer Berling, M. Sc. and
M.B.A., is the Managing Director of
SICS since the first of December 1993.
His industrial experience ranges from
systems engineer and project leader to
department manager in fields such as
airplane systems, computing systems and
telecommunication systems. His
ambition is to keep the position of SICS
in combining high scientific competence
with the ability of deploying this
competence rapidly in cooperation with
industry and other research centers.
Another challenge for SICS at this
moment is to contribute effectively to the
increase of the competitive capability of
Swedish SME’s.

|
CNR — An important meeting, attended
by many of the most prominent
representatives of the Italian academic
community working in applied
mathematics, engineering and computing
sciences, was held on 22 November

1993, in Rome, to discuss the future
prospects for research at CNR in [T. The
debate is part of a wider discussion that
aims at the reorganization of CNR with
the creation of new structures to
guarantee a more efficient and effective
coordination of research work throughout
the country. Attention is focussed on the
need to establish national institutes for
specific fields of research. In particular,
in the IT field, CNR researchers
highlighted the problems that derive from
the current division of the various
Institutes and Groups working in this
sector under four different scientific
supervisory committees. They feel that
the establishment of a National Institute
for Information Technology with the
mandate to coordinate all the CNR
research activity in this area would
greatly assist in overcoming the
problems that derive from the current
dispersion of efforts and initiatives.

|
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