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he high cost and poor quality of software are often cited as the most critical

bottlenecks in the development and evolution of information technology.

Software reuse constitutes a relatively recent research theme (some call it a
slogan!) which proposes to tackle these problems head-on by offering a combina-
tion of concepts, methods and tools to support the process of reusing existing soft-
ware components. Not surprising, software reuse has grabbed center-stage in in-
ternational software engineering research, promising to deliver the productivity in-
crease that will eliminate, or at least alleviate, the software crisis.

Unfortunately the path that will make software reuse a reality is not as clearly de-
fined as its promised results. Program libraries, properly populated, are certainly a
step in the right direction and they are already practiced for well-understood do-
mains such as numerical software. So is organizational support for and encour-
agement of reuse, aided by rewards for code- or experience-sharing among soft-
ware development teams. Object-oriented computing constitutes yet another tout-
ed path to the reuse silver bullet. Better understanding of the process of software
reuse, supported by appropriate tools is another. So is research that advocates link-
ing software reuse to design reuse in general (as in hardware or architectural de-
sign), or calls for the development of "intelligent" Al-based methods such as case-
based reasoning and case-based knowledge organization to address it.

Despite this wealth of diverse approaches to reuse, some themes are common.
Fundamental among them is the thesis that reuse concerns more than software code.
Designs, requirements specifications, development processes are also reusable and
can contribute as much to the legendary productivity increase as the reuse of ex-
isting programs. Indeed, software reuse concerns all aspects of the software de-
velopment experience. Consequently, one can characterize the degree of reuse in
terms of a channel of communication between original developer(s) and the reuser(s).
The broader and better defined the channel, the greater the potential for reuse, and
therefore for productivity improvements. For program libraries, for example, the
channel is well defined but narrow, since all development experience other than
coding is missing. For experience-sharing meetings between original developer and
re-user the channel is broad but ill-defined as it relies on human memory and or-
ganizational practice. A major thrust of research on reuse is the development of
methods and tools which broaden and sharpen this channel, by facilitating the record-
ing of the software development experience in all its breadth and richness and by
assisting in its selection and adaption. A key component of this thrust is software
repository technology. Another is the toolset that supports particular phases of reuse
from exploration of a repository to selection of relevant software components and
adaption. A third, probably most important, component is the study of the software
reuse process and the definition of reuse methodologies that work.

The dedication of this issue to software reuse underscores the importance of the

topic in general, but also the important role ERCIM member organizations can play
in any technological advance on the topic. I look forward to reading the issue cover-

John Mylopoulos
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Next ERCIM
Workshops

The ERCIM fall workshops, taking
place in November later this year,
will be hosted by INRIA and located
at the different INRIA sites through-
out France.

The four workshops are:

¢ Multimodal Human-Computer
Interaction
Nancy, 2-4 November 1993
Please contact: Noelle carbonell
Tel: +33 83 59 3055
E-mail: Noelle.Carbonell@]loria.fr

¢ Development and Transformation
of Programs

Nancy, France, 2-4 November 1993
Please contact: Jeannine Souquieres
Tel: +33 83 59 3033

E-mail: Jeanine.Souquieres@loria.fr

« Parallelism and Non-determinism
in Active Database Application

Rocquencourt, 2-4 November 1993
Please contact: Stéphane Grumbach
Tel: +33 1 39 63 5446

E-mail: Stephane.Grumbach@inria.fr

« Stochastic Numerical Methods for
Solving PDE’s, and Applications
Sophia-Antipolis,

8-9 November 1993

Please contact: Denis Talay

Tel: +33 93 65 78 98

E-mail: Denis.talay@sophia.inria.fr

ERCIM Workshops

A\

ERCIM
Workshops
in Norway

by Truls Gjestland

The ERCIM 1993 Spring Workshops
was hosted by SINTEF DELAB 26-28
May. The meetings started with half a
day visit to the SINTEF home base at
the Norwegian Institute of Technology
in Trondheim.

In his opening address, the ERCIM Pres-
ident Cor Baayen, amused everyone with
a very personal intepretation of the in-
terrelations between the Norwegian
vikings and the rest of Europe. After a
presentation of SINTEF and the Norwe-
gian Institute of Technology, the partic-
ipants were taken to the small mountain
village of Rgros for the individual work-
shops.

All together 120 people participated in
the different workshops and meetings.
Three workshops on the following
themes were running in parallel:

* Interactive Modelling, Simulation
and Visualization in Large-Scale
Scientific Computing

* Modelling and Simulaiton of
Industrial Processes

« Storage and Retrival of Multimedia
Information

In addition the Executive Committee, the
Board of Directors and the Editorial
Board had their meetings. At the
Executive Committee Meeting 28 May
a consortium of Spanish universities,
AEDIMA, became the 10th member to
join ERCIM.

According to the recommendations of
the Executive Committee the workshops
were organized with an emphasis on dis-
cussions in smaller working groups, and
the presentation of ongoing activities
were made in poster sessions rather than
the usual conference format.

Modelling

and Simulation

of Industrial Process
Systems

This workshop focused on the modelling
of industrial process systems, including
both discrete manufacturing and contin-
uous process systems. There is an in-
creased awareness of the fact that al-
though different types of models have
traditionally been used by different en-
gineering disciplines, new possibilities
open up if the different types of models
may be combined. The reason is that a
given type of model will only reflect a
subset of the characteristic properties of
the system. But many applications may
require that several different types of
characteristic properties are taken into
account. One path for improving the
models used for industrial applications
involves understanding which properties
are reflected by the different types of
models, and how the models may be
combined.

The workshop included presentation cov-
ering everything from models used for
software engineering purposes, to mod-
els used for shop-floor control and mod-
els describing the continuous dynamic
behaviour of chemical plants. The work-
shop demonstrated that the ERCIM insti-
tutes have very diverse activities in the
area of modelling of process and pro-
duction systems. To a large extent, the
activities are complimentary and this im-
plies that there are excellent opportuni-
ties for future cooperation.

The workshop concluded with a desire
to continue the discussions and improve
the relationships among the ERCIM in-
stitutes in this area. As a first step, an e-
mail list for discussion of topics relating
to modelling of process and production
systems has been established. The ad-
dress to this list is
ercim-m3@regtek.sintef.no
To be included on this e-mail list, please
send a request to
ercim-m3-request@regtek.sintef.no

Please contact: Erling Woods - SINTEF
Tel: +47 7 594364
E-mail: erling.woods@regtek.sintef.no




Storage and Retrieval
of Multimedia
information

The workshop on Storage and Retrieval
of Multimedia Information was orga-
nized as a combination of plenary ses-
sions with a tutorial and 9 selected pre-
sentations, and discussions in three small-
er working groups. More than 40 people
participated actively in the workshop.
The presentations covered a wide area of
multimedia research; from user partici-
pation in developing multimedia user in-
terfaces to techniques for storing data on
optical discs. This introductory papers
were very valuable for the discussions in
the three smaller working groups.

The topics for the groups were:

e Modelling and retrieval of multime-
dia information;

e Synchronization and architectural is-
sues;

 User interfaces for multimedia re-
trieval.

Each group were asked to discuss the
state-of-the-art in the selected area, iden-
tify topics of special importance that need
further research, and to give recommen-
dations for further cooperation in the
ERCIM community, preferably to pro-
pose possible project ideas.

The Modelling and Retrieval subgroup
discussed a number of issues, and stated
that most of them also are valid for non-
multimedia applications. However, mul-
timedia gives new requirements in areas
like non-textual querying languages, con-
tent descriptions, temporal aspects, media
translation, and synchronization. Possible
common projects were discussed. The
most concrete idea is to make a demon-
strator to be used by the Information of-
ficers in ERCIM to produce and exchange
newsletters, proposals and to assist in

multimedia conferences and discussions.

The subgroup discussing Synchroniza-
tion and Architectures concluded that it
is too early to start cooperation projects
within ERCIM. E-mail discussions will
continue in order to locate the main
problems in the area. The most impor-
tant issue is to explore how to build com-
mon frameworks and models.

The User Interface subgroup stressed that
this is an area that needs a multi-disci-
plinary approach, and that a F&U pro-
ject-team needs skilled people in disci-
plines like psychology, perception, film,
dramaturgy, pedagogy, etcetera in addi-
tion to informatics. When developing an
application the usage of video, sound and
animation should be well motivated and
directed by the users' needs.

The group identified several areas for
further R&D:

¢ Automatic generation of multimedia
user interfaces;

e Development of new authoring tools;
 Evaluation of metaphors.

Indexing of unstructured/temporal data.
The group did also point out the need for
a development of a special curriculum
for the education of multimedia archi-
tects.

All three groups reported the intention
of further informal discussions by e-mail,
and that they found the building of per-
sonal networks extremely valuable. Until
the multimedia field gets more mature it
was proposed to keep just one multime-
dia interest group in ERCIM, without fur-
ther subdivisions.

A majority of the participants seemed to
agree that the ERCIM workshop should
continue to be an informal meeting-place
for exchange of viewpoints and a forum
for discussing new ideas and coopera-
tion, and not "just another conference".

Please contact:

Ingeborg Solvberg - SINTEF DELAB
Tel: +477 59 29 53

E-mail:
ingeborg.solvberg@delab.sintef.no

Interactive Modelling,
Simulation

and Visualization

in Large-scale
Scientific Computing

The main goal of the workshop was to
bring together scientists and engineers to
exchange experience and ideas about ex-
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isting and future technology and tech-
niques which are believed to be impor-
tant in the context of interactive large-
scale simulation of processes and phe-
nomena in science and engineering.

The main issues are:

« high-performance numerical algo-
rithms for advanced computer archi-
tectures:

« environments and tools for interactive
large-scale numerical simulation;

« scientific visualization methodolo-
gies.

The workshop assembled 23 participants
from all 10 ERCIM institutes, as well as
two invited speakers from USA and
England.

The first day, in the afternoon, Kevin Fox
from Cray Research Inc. (UK) gave an
introductory speech titled "A Perspective
on Interactive Large Scale Simulation in
Science and Engineering - Limitations
and Possibilities”. The rest of the day was
allocated to posters, which added to 12
presentations from 6 different member
institutions. In the morning of the fol-
lowing day, Prof. Suhrit Dey from
Eastern Illinois University gave an in-
vited speech titled " A Massively Parallel
Algorithm for Large-scale Non-linear
Computations with Application to Non-
linear Parabolic PDE's". The rest of the
workshop was allocated for discussions
in two groups (about half of the partici-
pants in each group). However, at the end
of each day, a plenum discussion was
conducted, with the objectives of ex-
changing information between the
groups.

In the following, conclusions of the
working groupt are included.

» The algorithms group:

The group attempted to determine com-
mon interests, research issues and direc-
tions of future work. The discussion led
to the following conclusions and recom-
mendations:

Emphasis should be placed on parallel
solution of differential equations and as-
sociated numerical problems, in partic-
ular systems of algebraic equations (lin-
ear and nonlinear). Applications exam-

ples should include problems of physics,
engineering, elasticity, CFD, chemistry,
environmental problems, weather pre-
diction problems and other similar ap-
plications. Model problems involving the
solution of two or three dimensional
PDE's should be considered as there is a
lot to be learned from solving such prob-
lems.

Two directions are considered important
for these applications: the development
of new parallel algorithms, and the par-
allelization of existing algorithms.

Research and development in both di-
rections should examine the issues of
scalability and portability and should em-
phasize techniques involving domain de-
composition, partition and allocation,
grid partitioning and data transposition.
Local refinement techniques and adap-
tivity are particular new and important
fields to be examined and developed in
parallel computing.

In order to study the behaviour and per-
formance of parallel algorithms it is nec-
essary to improve on paradigms or mod-
els of parallel computation and combine

the theoretical study with extensive ex-
perimentation.

Powerful techniques in interactive visu-
alization are expected to play a key role
in several aspects of the development,
the study and the efficiency of parallel
algorithms. Examples of interest include
interactive visualization for the geomet-
ric aspects of the computation (e.g. grid
generation and mesh adaptation), the
postprocessing and presentation of re-
sults, and the visualization of the be-
haviour of algorithms based on moni-
toring tools and measurements.

e The tools & visualization group

This group also attempted to determine
research issues and directions of future
work. The discussion led to the follow-
ing:

A number of common visualization tech-
niques are being demanded:

1. Intelligent probing: current probing
techniques are not satisfactory as they
can not provide sufficient information
of the ongoing simulation. This is due
to the decoupling of the visualization
data types with the application data
types. New techniques need to be
provided which allow:

— information extraction: high-level
information to be extracted from the
ongoing simulation and/or the result-
ing simulation database.

— the "physical" meaning of underly-
ing phenomena to be visualized.

2. History matching: new techniques
must be found which allow matching
of visualization on perturbated simu-
lation parameters.

3. Computational steering: current vi-
sualization techniques are based on
post-processing results of a simula-
tion. If direct interaction with an on-
going simulation is to be achieved,
then novel techniques for:

— navigation through spatial domains
— monitoring of various simulation
processes need to be studied.

Please contact: Karstein Sorli - SINTEF
Tel: +47 7 596854
E-mail: soerli@sima.sintef.no

||
Photos: Lars Berman (SISU), Truls
Gjestland (SINTEF DELAB) and
Helena du Toit (ERCIM)
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Two electronic mailing-lists have just
been set up at ERCIM's central of-
fice located at INRIA.

1. Ercim.activities@inria.fr

This is a public unmoderated mailing-
list aiming at exchanging information
on activities organised by ERCIM.
Items would include activities such as
workshops, advanced courses, sym-
posia, conferences which would be of
interest to the ERCIM members. If
enough interest is shown, specialised
sub-lists will be set up. If sufficient
number of people subscribe, this list
might be replaced by a public internet
newsgroup in the future.

If you want to be added to this mailing-
list, just send a message containing the
sentence "I want to subscribe to
Ercim.activities" and your e-mail ad-
dress (internet or X.400) to:

Ercim.requests@inria.fr

Please do NOT send subscription re-
quests directly to Ercim.activities.

2. Ercim.fellows@inria.fr

Scientists who would like to receive in-
formation about the ERCIM Fellowship
Programme can now send their e-mail
messages directly to this address.
Messages will be read by the ERCIM
staff in charge on managing the fel-

lowship programme.

Please contact: Helena du Toit - INRIA

Tel: +33 1 39 63 54 01

E-mail: helena.dutoit@inria.fr

ERCIM Symposia

ERCIM
Technology
Transfer
Symposium
at RAL

Abington, UK,
10 -12 November 1993

ERCIM is organising a series of
Technology Transfer Symposia and the
first of these — " Affordable Parallel
Processing for Industry and
Commerce" - is being hosted and or-
ganised by RAL under the direction of
a Steering Committee drawn from the
ERCIM member Institutes. Besides in-
troducing European SMEs to Parallel
Processing, the Symposium is seen as
a foundation on which ERCIM can
build a reputation for expertise and in-
troduce itself to, and form relationships
with, European SMEs.

The programme for this event will cover
such topics as hardware issues, software
issues, I/O intensive applications, real-
time systems and fault tolerant systems.
These issues will be addressed by ac-
knowledged authorities in these domains,
mostly staff from ERCIM institutes, un-
derlining ERCIM's expertise in this area.
The programme will include a series of
industrial case studies, several of which
were developed with ERCIM partner in-
volvement, to highlight not only the di-
versity of applications already being ad-
dressed, but also the commercial advan-
tages of moving to Parallel Processing.

The programme will go on to consider
trends, both current and in the future, in
the further development of this technol-
ogy and will include a visit to RAL where
various Parallel Processing systems rang-
ing from simple transputer systems to a
Cray YMP will be seen in use.

This Symposium is NOT generally open
to ERCIM staff; if however you would
like further information or know of an

SME that would be interested in attend-
ing, please contact the address below or
your local Symposium Steering
Committee member.

Committee members : K Bratbergsengen
(SINTEF), J Delgado (INESC), W Jalby
(INRIA), E Hagersten (SICS), D
Laforenza (CNR), C Nikolaou (FORTH),
H te Riele (CWI), B Steckel (GMD), M
Valero (AEDIMA).

[ |

Please contact:

Terry Mawby - Symposium Steering
Committee Secretary - RAL

Fax: +44 235 44 5385

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

or: Mike Jane - RAL.

Fax +44 235 44 5893

E-mail: mrj@rl.ac.uk

ERCIM Fellows

The 1993-1994
ERCIM
Fellowship
Programme

by Annick Theis-Viémont

After publication of the call for appli-
cants, 100 applications from the interna-
tional scientific community were received
at the ERCIM Bureau for the 9 possible
positions to be filled. The Selection
Meeting was held in April and retained
the 9 best applicants. At the present stage,
allocations are not completely set. The
names of the fellows, their field of re-
search, the host institutions and the dates
of the stays will be published in the next
issue of this newsletter.

Please contact:

Annick Theis-Viémont - INRIA

Tel: +33 1 39 63 53 78

E-mail: Annick Theis-Viemont@inria.fr

¥1 "ON SMON WIOH3
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—THE EUROPEAN SCENE __

High Performance
Computing and Networking

Prof. Bob
Hopgood,
RAL,
Chairman of
| the ERCIM
Executive
Committee.
(Photo: RAL)

by Bob Hopgood

The Commission set up a Working
Party chaired by Professor Rubbia to
consider what should be done in Eu-
rope in the area of High Performance
Computing (HPC). The Working Party
was mainly a reaction to the USA’s
Federal Programme High Perfor-
mance Computing and the National
Research and Education Network
(HPCC). The US project’s aim was to
maintain the USA’s position in high
performance computing.

The Report of the High Performance
Computing and Networking Advisory
Committee (often called the Rubbia re-
port) was published in October 1992. It
proposed a large programme aimed at es-
tablishing a European industrial and sci-
entific lead in the combined area of High
Performance Computing and Network-
ing.

As a result of the Rubbia Report, in the
working paper on the Fourth Framework
Programme (1994-1998), the Commis-
sion has proposed a core thematic area
entitled High Performance Computing
and Networking, the aim of which is to
enable a broad category of users to ben-
efit from the new prospects offered by
high performance computing and net-
working.

The areas addressed by the Rubbia Re-
port are sufficiently important that an

ERCIM view of the conclusions was im-
portant. Since October, experts from the
ERCIM institutes have worked to produce
their own view of the Working Party’s
conclusions and these have been pub-
lished as an ERCIM Report entitled
ERCIM Comments on High Performance
Computing and Networking.

ERCIM supported the main conclusions
of the Rubbia Report, namely:

1. The strategic importance of parallel
computing.

2. The strength of European research in
parallel computing.

3. The poor record Europe has of turn-
ing research results into products.

4. The need for a high speed network-
ing infrastructure.

Having said that, ERCIM had consider-
able misgivings concerning the proposed
programme based on these conclusions.
In particular:

1. The intimate linking of High Perfor-
mance Computing and High Perfor-
mance Networking was not felt to be
justified. High performance commu-
nication is needed by a whole range
of applications and High Performance
Computing is not necessarily the
most demanding or the most impor-
tant.

2. The Rubbia Report break downs ap-
plications into simulation and design,
information management, and em-
bedded systems. The breakdown
seems artificial. The first two are inti-
mately related while the third is clear-
ly inappropriate for an HPCN project.

3. The management structure proposed
was effectively a carry-on from the
existing structures used by ESPRIT. In
its Strategic Research, a Major Focus
for the Fourth Framework Pro-

gramme, ERCIM has already indicat-
ed a number of problems with the ex-
isting structures. There seems no
good justification for carrying these
forward to the next generation of pro-
jects. For example, integration of
end-users into projects and the un-
availability of assessments from pro-
jects outside the consortium were two
areas of concern.

Rather than just being negative, ERCIM
believes an alternative strategy is possi-
ble which will achieve the aims of the
Rubbia report more effectively than the
proposed programme. The main points
of the ERCIM proposal are:

1. High Performance Networking
should be separated from HPC. It
should be independent and available
to all new initiatives and based on a
broader base of applications.

2. An HPC initiative should concentrate
solely on those activities of benefit to
Europe and its industry that require
centralised high performance comput-
ing, rather than attempting to cover
the whole area of parallel processing.

3. A separate initiative aimed at the use
of Affordable Parallel Processing
should be started. It should provide a
generic environment aimed at an in-
dustrial sector of prime importance to
Europe. This would be preferable to
attempting to cover the whole area of
parallel processing in a single initia-
tive.

Copies of the ERCIM Report can be ob-
tained by writing to the ERCIM Office at
Rocquencourt.

=

Please contact: Bob Hopgood - RAL
Tel: +44 235 44 6822

Fax: +44 235 44 5385

E-mail: frah@uk.ac.rlinf




Dr. Hans
Voss, GMD
(Photo:
Miinch, GMD)

by Hans Voss

Most home owners could not afford to
buy a house designed and built ac-
cording to their dreams. They feel con-
tent with one that shares its main char-
acteristics with the next-door houses,
and possibly allows for individual vari-
ations that could be realized with
minor effort and cost. Companies who
have problems to be solved by software
are not interested in very individual
solutions either. They want to have
their problems solved quickly, ac-
cording to appropriate standards of
quality, and they want the solutions to
be cheap! Better exploitation of reuse
must certainly become a prime factor
if the large backlog of problems that
most companies complain about is ever
to be reduced. Although not new, the
idea of investigating and exploiting
reuse has become very popular in re-
cent years. The idea of reusing chunks
of software assets is also an essential
ingredient of related fields such as en-
terprise modeling, enterprise integra-
tion, or domain analysis. It is impor-
tant to note that reuse is not only an
issue to be solved at the technical level.
Its success will heavily depend on ap-
propriately taking into account social,
organizational, managerial, psycho-
logical and legal factors as well.

Software Reuse: Activities
within the ERCIM Institutes

Some twenty papers presented at the
Workshop on "Methods and Tools for
Software Reuse" in October 92 showed
that there is already considerable inter-
est in this topic among the ERCIM mem-
bers. Most contributions to this Newslet-
ter were presented at the workshop in
greater detail. As evident from the con-
tributions, reuse is a very broad issue nec-
essarily covering many topics.

The emergence of object-oriented (00)
methodologies is a major reason for the
growing popularity of the field. Most
contributions refer to specialization hi-
erarchies and inheritance as an essential
ingredient for exploiting reuse.
Therefore, object-orientation was not a
valuable criterion for surveying the pro-
ject summaries of this issue. We will in-
stead focus on other recurring issues,
namely reverse engineering, conceptual
modelling and life-cycle support, repos-
itories, and work in knowledge engi-
neering.

If the advent of reuse is not meant to de-
velop the whole existing software base
anew then we must find ways of inte-
grating the vast body of existing software
assets (or at least a substantial part of it)
into future developments. Reverse engi-
neering, e.g., writing OO wrappers
around existing modules is one possible
way to achieve this. Three projects at

CNUCE-CNR all start with analyzing ex-

isting source code: programs are ana-
lyzed and transformed so that they can
be integrated and used by a CASE tool;
a hypertext tool for reverse engineering
has been built that takes into account
source code but also informal documents;
an effort is made towards object-oriented
Re-Engineering where non-OO source
code is analyzed and transformed into
00 code. At GMD, tools are provided that
support maintenance personnel in trans-
forming existing software into object-
oriented form. Objects discovered in the
transformation process are stored for re-

vision and further use. RAL applies the
Vienna Development Method for reverse
engineering. Starting with operational
definitions at a low level of abstraction,
more abstract, implicit definitions de-
scribing the function of a program are it-
eratively deduced.

Extremely important for the overall suc-
cess is the adaptation of life-cycle mod-
els to support reuse at all phases and for
all of its products. According to well-
known results about the high percentage
of work spent in pre-implementation
phases, reuse of specifications and pro-
cess-knowledge is particularly reward-
ing. The idea of a project at INRIA is to
record development steps as application
of operators on states, and thus to sup-
port reuse of pieces of the product as well
as strategies. INESC considers a formal
and declarative framework for object-
oriented, logic-based conceptual mod-
elling that includes descriptions of be-
havioural properties of objects like safe-
ty and liveliness conditions of respective
events.

The integrated usage and incremental de-
velopment of component libraries - so-
called repositories - must be considered
essential activities of reuse-oriented life-
cycle models. In the Esprit-project RE-
BOOT a software engineering environ-
ment with integrated DBMS to create and
reuse OO software components is devel-
oped. A first prototype, including a repos-
itory populated with general-purpose as
well as domain-specific components, has
been completed. ICS-FORTH reports on
the development of a software informa-
tion base that incorporates a facetted
classification scheme implemented as a
system of interleaved isA-hierarchies.
Several schemes may be used concur-
rently, e.g., for assets related to code,
analysis, and design components. INESC
is also developing repositories with soft-
ware components being formally defined
by their internal states, associated basic

71 'ON SMeN WNIOH3
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operations, and their functional decom-
position.

Identification and utilization of generic
problem-solving methods has a long tra-
dition in Artificial Intelligence research.
The general idea is to separate domain-
specific, application-independent know-
ledge from knowledge about how to use
it in specific kinds of applications, like
diagnosis or design, or in different in-
stances of the same kind of application.
With the knowledge engineering envi-
ronment MoMo, GMD emphasizes a de-
velopment process oriented towards

is to drive knowledge acquisition by the
contents of generic problem-solving
methods that are available in libraries.
The method has also been used for re-
verse engineering a set of tools for
model-based diagnosis. RAL developed
a platform comprising generic know-
ledge about managing water supply and
distribution systems. When applying the
framework to a particular site, they real-
ized savings in all phases of the devel-
opment process. ‘

Investigating methods, applicability, pit-

destined topic for computer science in-
stitutes that are supposed to bridge the
gap between research results and indus-
trially applicable, systemic sblutions. Due
to its complex and interdisciplinary na-
ture, reuse can only be successful in the
long run if results from data-, software-
, and knowledge engineering are ex-
ploited in an integrated way. The Crete
workshop and the contributions to this
Newsletter have already shown that
ERCIM members should have a great in-
terest in further communication and co-
operation. A follow-up workshop in the
not too distant future would be a next,
reasonable step.

|

Please contact: Hans Voss - GMD
Tel: +49 2241 141

Fax: +49 22 41 14 2889

E-mail: hans.voss@gmd.de

reuse and prototyping. The general idea

falls, and the potential of reuse is a pre-

Software
Classification
and Static
Analysis

in the Software
Information
Base

by Panos Constantopoulos
and Martin Doerr

Finding a suitable component is the
initial step in the software reuse pro-

~cess. To this end, a directory to a col-

lection of reusable components is nec-
essary. The Software Information Base
(SIB) is such a directory developed at
ICS-FORTH, tested with libraries of
more than 5,000 components, which
has already been presented in the
ERCIM News No.10 .

The SIB establishes a semantic network
of descriptions pertinent to the reuse at
all stages of the software life cycle. It
supports uniform treatment of data and
schema, unbounded levels of instantia-
tion, multiple inheritance, runtime in-
troduction of domain-specific concepts,
search by multiple and recursive condi-
tions, navigational search, and offers a
customizable user interface. It especial-
ly attends to the needs for disciplined rep-

_resentation of an evolving body of soft-

ware engineering knowledge, by use of
abstract and implicit properties, accessi-
bility of schema information and visual-
ization of complex structures. ‘

The original SIB software representation
model has recently been enhanced by in-
corporating a facetted classification
scheme. Facetted classification has been
proposed for software documentation
(Prieto-Diaz, REBOOT project) to over-
come the failure of ad hoc keyword sys-
tems and tree-like classifications. By
mapping a facetted classification scheme
on the SIB model of representation, the
relation of classification terms is deter-
mined in a language-independent man-

ner, the user's understanding of the in-
dexing system and the terminology is im-
proved, and the classification effort is
streamlined and minimized. To achieve
the latter, static analysis data, generated
by code structure parsers, are employed
to provide the correlation of the facet
terms for each component.

The facetted classification scheme is im-
plemented as a system of interleaved isA
hierarchies. Facets are metaclasses whose
instances are the corresponding terms,
regarded as classes of entities. The terms
of each facet, which can have synonyms,
are organized in an isA hierarchy ac-
cording to the specificity of their mean-
ing. The sharing of properties between
terms is expressed by common super-
terms, thus employing multiple inheri-
tance. Homonyms are distinguished by
suitable prefixes. By virtue of inheri-
tance, the enumeration (often inconsis-
tent) of more generic keywords in clas-
sifying a component is avoided. The
structure of the term (concept) hierar-
chies is robust against translation be-
tween natural languages. It also deter-
mines a conceptual distance between
terms, suitable for computing term re-
laxation in query processing.

The facets, reflecting the functional role
of components in a process, are
Abstraction, Operation, OperatesOn and
Dependencies (like in REBOOT). Facet

terms are applied to static analysis data.

Abstraction terms are nouns represent-

ing "active" object types; Operation terms

are verbal types representing specific ac-

tivities associated with methods;

OperatesOn terms are nouns represent-

ing object types acted on, including

Abstractions, basic data types and pe-

ripheral devices; and Dependencies rep-
resent environmental conditions.

Under this classification scheme, the unit
for retrieval is the object type (e.g. C++
class). An unlimited number of concur-
rent classification schemes is realizable.
The one described is related to code level
reuse. Classifications corresponding to
the requirements and design levels of
reuse, also supported by the SIB, are cur-

rently investigated.

|
Please contact:
Panos Constantopoulos - ICS-FORTH
Tel: +30 81 2293 02
E-mail: panos@ics.forth.gr
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Redocumentation,

Reverse Engineering
and Reuse at CNUCE-CNR

by Oreste Signore
and Mario Loffredo

Software reusability activities are
based on processes of analysis and ab-
straction. The aim is to implement
more extendible and maintainable
software systems and rescue the exist-
ing software patrimony. Work in this
area at CNUCE has followed three dif-
ferent directions: integration with a
CASE tool; re-documentation in a hy-
pertext environment; re-engineering
towards an object-oriented environ-
ment. Each of these approaches starts
with an analysis of the source code.

In the first activity, we have developed
a prototype tool, Charon, which imple-
ments an automatic reconstruction of
software documentation and code re-en-
gineering. Charon’s re-engineering cycle
has a C/SQL program as source and a dif-
ferent version of the same program, writ-
ten in COBOL/CICS/DB?2, as target. The
reverse engineering step is performed by
the static C code analyser C-TOOL, the

forward one is executed by the ADW
COBOL code automatic generator. The
C-TOOL was developed by CRIAI
(Consorzio Campano di Ricerca per
I’Informatica e [’Automazione
Industriale) and has been modified in
order to intercept SQL statements.
Applying this process, the user can ex-
tract information pertinent to higher level
design phases, concerning either the data
(Entity-Relationship Diagram, Entity
Type Description, SQL Action Diagram,
etc.) or the processes (Structure Chart,
Module Action Diagram). The subse-
quent forward engineering step has all
the advantages claimed by the CASE
tools.

As the reconstruction of software docu-
mentation and the capture of its seman-
tics is essentially an associative task, and
therefore requires human intervention,
we have designed HYRE (HYpertext for
Reverse Engineering). The user can use
this tool to inspect and annotate the code,
and extract modules or extract informa-
tion such as the entities, relations, at-

The general
architecture
of TROOP
identifying the
importance of
a central
repository
where the
knowledge
deduced from
the analysis
of the existing
software and
other
information
sources can
be stored.

tributes, data types, etc. Informal data,
like user manuals, maintenance requests,
generic documents, error reports and so
on, can also be considered. The basic ra-
tionale is that the user should operate, as
far as possible, in his customary fashion.
The tool is characterised by the empha-
sis put on human intervention and the
availability of a suitable repository where
collected information can be stored for
subsequent analysis and integration into
more conventional environments.
However, at the present stage, this tool
is cumbersome to use: the user is obliged
to perform a set of trivial operations man-
ually that could easily be automated.
Some enhancements are currently under
investigation, but we intend to use auto-
matic analysis tools only for the most
trivial activities or to formulate hy-
potheses that must be evaluated by the
user.

The growing popularity of object-
oriented methodologies seems to offer a
completely new area of research for
software engineering; they promise soft-
ware systems that are more easily main-
tainable and better documented than sys-
tems developed using more traditional
methodologies. For this reason, we have
identified Object-Oriented Re-
Engineering as an important line of re-
search. and we are currently developing
a tool that addresses the task of re-engi-
neering programs towards an object-
oriented environment. This tool is called
TROOP (Tool for Re-engineering towards
Object-Oriented Paradigm). By analysing
the code, we first obtain a list of candi-
date objects and a set of candidate meth-
ods that become real objects and meth-
ods after human intervention and vali-
dation. The second step is program
slicing, performed by constructing a
Program Dependence Graph. In the third
step, we try to identify similarities be-
tween portions of code, looking for the
equal regular expressions representing
the code, for equal slices and equivalent
semantics. Finally, we identify the ob-
jects, methods and inheritance hierar-
chies. In this phase, human intervention
is required to validate the choices made.
The informal documentation may be
taken into account. The general archi-
tecture of TROOP is shown in the figure
which clearly identifies the importance
of a central repository where we can store
the knowledge deduced from the analy-
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sis of the existing software and other in-
formation sources.

A Static Code Analyser is currently under
development in the Software Engineer-
ing and Applications Laboratory at
CNUCE-CNR. Diagram Server, a tool de-
veloped by G. Di Battista at Rome Uni-
versity, is used to display graphs de-
scribed formally, and permits their in-
teractive manipulation by the user. The
representations will be generated by the
ReBuild (Representation Builder) mod-
ule, while the ReComp (Representation
Comparator) module will analyse the
similarities between them. As far as the
Information Retrieval aspect is con-
cerned, we will adopt a document vec-
tor space model, where each document
is identified by a set of weighted key-
words, selected from a classification
scheme. The classification scheme will
be displayed to the user, who can navi-
gate through it choosing the correct
terms. The user interface will be devel-
oped in a windows environment and will
offer some hypertext capabilities.

|

Please contact:

Oreste Signore - CNUCE-CNR
Tel: +39 50 593201

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

Reuse-
Oriented
Knowledge
Engineering

by Hans Voss
and Thomas Hemmann

The identification and utilization of
generic problem-solving methods
(PSMs) is a central concern in Artificial
Intelligence. Expert system research
brought forth a bunch of generic meth-
ods, several of which have been cap-
tured in so-called shells. Moreover, the
last decade is driven by the insight that
the development of knowledge-based
systems must rely on well-defined life-
cycle models. In particular, PSMs and
domain knowledge should be specified
at a conceptual level independent of

particular implementations. In this
view, knowledge representation be-
longs to the design or implementation
phase.

Many conceptual models of PSMs have
already been defined. Our dream is to let
project teams create applications by com-
posing components retrieved from li-
braries rather than building them from
scratch. Libraries may contain concep-
tual models for PSMs, domain ontolo-
gies, particular domain descriptions, de-
sign models relating PSMs and domain
models to specific symbol level frame-
works (knowledge representation lan-
guages), and concrete implementations.

Basically, our work is grounded on two
foundations:

1. Modern Software Engineering (SE)
principles should be integrated into
Knowledge Engineering (KE). This is
the only way how knowledge-based
parts of applications can be method-
ologically build in a way that allows
easy interaction with common busi-
ness environments.

2. KE work should proceed within the
boundaries of an established method-
ology that allows to define relevant
milestones, to control project progress,
and to relate conceptual modelling, de-
sign, and implementation.

Our work is particularly inspired by the
KADS-I and KADS-II methodology. In
common efforts of our projects
BEHAVIOR and FABEL, we are devel-
oping a language MoMo that formalizes
and extends the principles of KADS by
providing executable models. MoMo is
a graphical language to a very far extent.
Its most important concepts are: con-
struction and utilization of a library of
generic PSMs with specifications pro-
vided as conceptual models; separation
of concrete domain knowledge, more
general domain ontologies and PSMs;
separation of data- (inference-layer) and
control flow (task-layer) within concep-
tual models; object-oriented analysis and
representation of generic types within
dataflow specifications; explicit links of
generic data and functions from the con-
ceptual model to the concrete, applica-
tion-specific domain-layer; a prototyp-
ing- and reuse-oriented process model
for developing applications; support of

selecting, combining, and customizing
conceptual models for building large ap-
plications (not yet implemented).

In the German National Joint Project
BEHAVIOR we apply MoMo as a tool for
reverse engineering. BEHAVIOR deals
with Model-Based Diagnosis (MBD) and
Qualitative Reasoning as an approach
that exploits structural and behavioral de-
scriptions of devices in the diagnostic
process. Our driving example is diagno-
sis of ballast-tanks of offshore-systems.
We are using MoMo to capture concep-
tual models of a number of existing soft-
ware tools for MBD, which have been de-
veloped by our project partners. These
models should help a knowledge/soft-
ware engineer who is not familiar with
all the intrinsics of the underlying mech-
anisms of MBD to learn more about it and
to start building applications. Momo
should particularly provide support in the
process of domain analysis, and in find-
ing an appropriate MBD technique (out
of several alternatives) satisfying the
needs of the acquired domain character-
istics.

The diversity of MBD tools have been in-
tegrated in a so-called workbench. This
realises an implementation-oriented
framework (Generic Diagnostic Engine
— GenDE; developed by Siemens AG and
Fraunhofer Institute for Information and
Data Processing ITB). Principally one is
free to configure tools and parts of them
to a working GenDE instance. This work
towards implementation-level modular-
ization made it much easier for us to con-
centrate on the conceptual aspects of the
tools. First, we analysed the functional-
ities of the tools and specified them in
form of MoMo s inference and task lay-
ers. The inference layers where depict-
ed graphically and specified in MoMo,
based on the GenDE definitions. Second,
we made these specifications executable
by MoMo s interpreter with control over
the problem-solving process residing at
the task-level of the conceptual model.
To this aim the definitions of actions and
generic objects are linked via MoMo s
view-descriptors to methods and data
types of the implemented modules.

|

Please contact: Dr. Hans Voss - GMD
Tel: +49-2241-14 2532

Fax: +49-2241-14-2889

E-mail: hans.voss@gmd.de
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S (Swedon), TXT
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Objectives

REBOOT will offer:

* A Software Engmeerrng Envrronment
composed of tools to CREATE (iden-
tify, abstract, qualify, store) and to

REUSE (retrieve, evaluate, adapt) soft-

ware components. This environment

includes a version of DBMS with high-

level access tools, a graphical user in-
 terface (structural navigator/editor, tool
activation), a reuse assistant integrat-
ed with traditional development tools

(design tools, compllers ed1tors) and ;

reverse engineering and metrics tools

« An object-oriented method to develop
reusable software components

« Component models for d 1fferent types‘
of components.

« Methods for planned reuse throu ghout
the hfecycle of software systems.

« A prototype repository, populated with
general-purpose as well'as domain-
specific components. It will be possi-
ble to integrate this reposrtory with dif-
ferent software development environ-
ments. -

s Teaching material and courses to pro«
mote reuse.

« A study of the non-technical aspects

(organizational, economical and legal),
which will influence methods and tools
for reuse:

A characteristic feature of REBOOT is its

: “‘h‘ohstic’? approach: In order to develop

sucoessful methods REBOOT will si-
multaneously address problems in all
above areas.

Status
A first prototype of the environment has

been released for evaluation together with
prehmma:ry results from the methodolo-

¢y work. Tt is based on existing or de-

facto standards, such as Unix Worksta-
tions, Ci+, the X Window System, and
Motif. The initial choice for the version
of DBMS is Adele from LGL

An example component library has been

‘ mserted into the environment. It includes

some components developed for this pur-
pose, parts of standard class libraries and
parts of the environment itself. Several
applications are now in the process of in-
serting components for vatious applica-
tion domains and experimental develop-
ment with the support of the REBOOT
compohent ]ibrary‘arei planned. ~ :

The demgn of a an prototype is1in

progress

“The ‘methodology is being consolidated
and made more operational in the form
of a reuse handbook. o

. Please contact
Svein Hallstemsen SINTEF DELAB

Tel: +477 593010 -
Fax: +477 594302 o
E-mail: Svein. Hailstemsen@delab sintef.no
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Reuse
of Object
Specifications

by Carlos Paredes

Reuse, and in particular inheritance,
usually suffer from two problems: 1)
it is applied too late, just in software
construction, rather than in specifica-
tion and conceptual modelling which
is where the main effort should be
placed, and 2) it is applied only to ob-
ject signatures (ie, attributes and
events), not covering their behavioural
properties.

Attempting to tackle these problems, the
Logic Engineering Group of INESC is
working on object-oriented, logic-based
modelling and specification of reactive
systems, including concurrent informa-
tion systems. In this approach, objects
are defined by theories (called templates),
each of which consists of a signature:

e attributes,

° events

and a collection of axioms describing the
behavioural properties of the object.
These include:

« for each event, safety conditions spec-
ifying when it may (or is permitted to)
occur;

» for each event, liveness conditions spec-
ifying when it must (or is obliged to)
occur;

« for each event/attribute pair, valuation
expressions describing the effects of
the occurrence of the event over the at-
tribute.

There are a variety of languages for de-
scribing objects in such a model textu-
ally (eg. TROLL developed at the Uni-
versity of Braunschweig), diagrammat-
ically (eg. OBLOG jointly developed by
INESC and ESDI), etc.

Among the advantages of using such a

formal and declarative framework, we

may point out its suitability to:

e capture and support incomplete infor-
mation (which is highly important in
conceptual modelling);

e apply reuse at the early stages of de-
velopment, and as soon as possible;

e refine specifications, by adding suc-
cessive details;

e support reasoning about properties,
consistency and completeness of spec-
ifications;

e support inheritance (through theory
morphisms), not only of object signa-
tures, but also of behavioural proper-
ties.

At the heart of reuse is the concept of in-
heritance, whose basic form specializa-
tion has the following meaning:

° new attributes and events may be added,;
e safety conditions may be strengthened;
e liveness conditions may be weakened;

e valuation expressions, if not defined,
may be added.

Specialization presents three levels of
strictness:

e strict or “pure” subtyping,

» with side-effects (the new events may
affect inherited attributes),

 with non-monotonic overriding (the
inherited behavioural properties can be
replaced by new ones).

Specialization with non-monotonic over-
riding can be described as an abstraction
(the inverse operation of strict special-
ization) followed by a strict specializa-
tion, where:

» the intermediate object theory captures
the features of the inherited object
which are preserved, i.e. the features
that are common to both objects;

e the abstraction morphism captures the
features which were deleted;

« the strict-specialization morphism cap-
tures the new features which were in-
troduced;

Reuse may also be achieved through
composition of specializations. Here, it
is important to emphasize the difference
with respect to multiple inheritance. In
multiple inheritance the two (or more)
base object theories are “merged” (which
raises problems such as undesired du-
plications and incompatibilities). In spec-
ification composition the two (or more)
original specifications are combined
(using categorial co-limits) resulting in
a stronger specialization.

||
Please contact: Carlos Paredes - INESC

Tel: +351 1 3100 364
Email: cmp@inesc.pt

Diagram specifying:

- Savings Account as a
specialization with side-effects of
Account, because payment of
interests (new event) changes
balance (old attribute);

- Credit Account as a specialization
with non-monotonic overriding of
Account, whose safety for
withdrawal events, forbidding the
balance to become negative, has
been deleted.

Super Account is a specialization of
Account, which is achieved through
composition of the previous
specializations (saving and credit) in
such a way that it can either be seen
as a savings-specialization followed
by a credit-specialization, or the
reciprocal. This composition of
specializations is computed through
co-limits of the corresponding
theory diagrams.
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A
Development
Model as
Reuse Support

by Jeanine Souquieres

The CAMILA
Strategy

for Software
Reusability

by José Nuno Oiiveira

Software reuse concerns the reappli-
cation of a variety of “knowledge”
about one system for the construction
of new systems, and aims at reducing
the effort of the development and
maintenance of new developed sys-
tems.

Reusability should be supported at the
various stages of software development.
However, in most cases, significant reuse
techniques only exist at the product level
for source code components. Further-
more, these techniques consider reuse in
the small rather than reuse in the large.
Most of current approaches are empiri-
cal and no general ones are known to this
problem. Recent studies advocate a def-
inition of software reusability based on
formal specifications increasing their re-
liability.

Development specifications together with
their decisions and rationales are also
candidates for reuse. In this framework,
developments are considered as first-
class objects allowing to edit them, to
reason formally upon them, to check their
properties, and so on. The construction
of a specification is a sequence of de-
velopment steps, a step corresponding to
the application of a development opera-
tor on a development state.

Development operators allow reusabili-
ty to be addressed, reusability of pieces
of the product as well as reusability of
strategies. Another interest of a devel-
opment model, not exclusive of the
precedent one, concerns the reuse of the
requirement development or the possi-
bility of replaying a development, since
each single step - even a dead end - is
recorded with its decisions and rationale.

|

Please contact: Jeanine Souquieres -
CRIN-CNRS & INRIA-Lorraine

Tel: +33 8359 20 12

E-mail: souquier@loria.fr

Traditional “pen and pencil” devel-
opment of software misled people to
think that program design dispenses
with specific development tools.
Software ““in the small” appeared to
be an attractive, cheap technology, but
lack of technological sophistication ““in
the large” has frustrated such expec-
tations.

A basic problem with software develop-
ment is the fact that code is hardly re-
used, that is, it is difficult to produce a
large software system by composition of
smaller, readily available, software com-
ponents. This has an obvious impact on
increasing software production costs.

Software reusability is hindered by sev-
eral reasons, some of which are even non-
technical in nature. But relatively recent
interest on effectively promoting
reusability in CASE technology tends to
invert this situation. However, most
CASE systems are oriented towards pro-
duction management (versioning, docu-
mentation, team management, etc.) rather
than to the end product. This may be so
because their designers could probably
not understand what a software product
really is. So software modules are re-
garded as mere text-files, their essence
never being recorded. For many pro-
grammers, software re-use simply means
“do not start from scratch: edit an exist-
ing source file”. Software component
repositories are built but either record
trivial information or remain empty.

The CAMILA group at INESC/Universi-
ty of Minho, which is involved in the
SOUR project (EUREKA 379), believes
that reusability cannot be achieved by
simple ad hoc means, even when ad-
dressed from a novel, object-oriented per-
spective. The basic question — “what is
a software component?”’—has to do with
software specification, and can only be

properly answered in a formal context.
This is because some kind of metrics will
be required to automate the basic opera-
tions over a software component repos-
itory, namely classification, comparison,
retrieval and modification. Thus, CAMI-
LA’s strategy for building a software
component repository is based on char-
acterizing every software component by
its formal specification, understood as a
piece of data (internal state) and associ-
ated basic operations (events) which are
described using set theory. A CAMILA
component may thus be regarded as a
model as in the VDM methodology, but
CAMILA’s notation can also express the
specification of a component as the func-
tional composition of already available
sub-components.

Furthermore, CAMILA’s formal notation
has been studied with the view to devise
a metrics for component classification.
Its associated calculus, SETS, can be used
not only to classify components (in a
“classify-by-data” style) but also to cal-
culate component implementations or to
compare them (by calculating their dif-
ference). Thus, architectural relationships
in the repository such as is-a, is-used-by,
is-implementation-of, is-special-case-of
are formally decided rather than fixed by
the users intuition.

In CAMILA, priority has been given to
methodology foundations before going
into the development of technological
support tools. But rapid prototypes can
already be built in the CAMILA software
environment by running a language an-
imator which is, itself, an exercise on
reusability (the current version of the an-
imator, developed using the Synthesizer
Generator, still reuses a hidden LISP in-
terpreter, augmented with the language
primitive constructs and used in the past
to interpret manually encoded proto-

types).

CAMILA component aggregation can
also be expressed by software-circuit di-
agrams, using a graphical notation sug-
gestively resembling the conventional
hardware notation. But diagrams should
never replace formalisms — every soft-
ware-circuit has a proper semantics and
is just a shorthand for some piece of
mathematics.

13
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Other tools under development comprise
a SETS-calculator, a performance
prospector and an automatic generator
of user-interfaces at prototype level.

|

Please contact: José Oliveira, INESC
Tel: +351 53 604462
E-mail: jno@di.umi-nho.pt

Using Formal
Methods for
Reverse-
Engineering.

by Jerome Loubersac

Reverse-Engineering, the process of
understanding a system or program,
is often a prior step to the mainte-
nance, re-engineering or reuse of ex-
isting code. At RAL, an experiment in
Reverse-Engineering using the VDM
specification language is being carried
out (research sponsored by BULL S.A.-
France). The aim of this work is to de-
fine techniques for obtaining an ab-
stract formal specification from a pro-
gram (COBOL code and, in the near
future, C as well).

The prospect of integrating the advan-
tages of formal methods into a Reverse-
Engineering process is quite attractive,
and some attempts to achieve this goal
have already been made. In our approach,
we use the Vienna Development Method
(VDM) and specification language
(VDM-SL). The Reverse-Engineering
task can be decomposed into two steps:

« the first step is to translate the code into

- a VDM specification at a low level of
abstraction. This is made possible by
the wide spectrum nature of the VDM
specification language, which includes
imperative constructs as well as very
abstract ones (e.g. set theory, quanti-
fied expressions, etc).

» the second step consists of gradually
transforming this "concrete" VDM
specification to obtain an abstract one.
This process of abstraction can be con-
sidered as the inversion of the process
of refinement (used in formal devel-

opment to build a system from its spec-
ification), and can be done either by
applying proven transformation rules
or by using symbolic evaluation to ob-
tain elements of an abstract specifica-
tion.

The program is specified by a single op-
eration called PROGRAM. The precon-
dition for this operation is a conjunction
of two predicates: one defining the ini-
tial state and the other one defining the
well-formedness of the inputs. Whilst the
first one can be directly deduced from
the program itself, the second predicate
expresses some constraints which must
be extracted by analysing the program in
order to trace "how" the input data are
used by the algorithm.The postcondition
is also a conjunction of two predicates,
one stating that the execution has termi-
nated (in order to characterise the final
state of the system), and the other one
stating that a relation between inputs and
output exists. This predicate should cap-
ture the "meaning" of the program
("What" it does). It is the aim of the sec-
ond step to retrieve this predicate, be-
cause what we first obtain, by translat-
ing a code into VDM, is actually an im-
plementation (explicit operation
definition) of this specification (implic-
it operation definition), i.e. describing an
algorithm (the "How"). We are to achieve
this abstraction in any of the following
ways, by:

« symbolic evaluation,

« applying transformations rules which
capture known and proven abstrac-
tions,

e offering a frame for the writing and
proof of original abstractions.

In all cases, we wish to formally prove
the correctness of the proposed abstrac-
tion, and the formalism of VDM enables
us to do this.

So far, several experiments of translat-
ing COBOL programs into VDM have
been conducted, and a formal specifica-
tion of this translation has been written
and will be used to develop a prototype
translator. Some transformations (re-
structuring of IF-THEN-ELSE, elimina-
tion of GOTOs) or abstractions (program
termination mechanism, FILLERs in data,
etc.) are automatically performed during
this translation. To facilitate the trans-

lation (and future analyses necessary for
the second step), we use the parser and
tools designed for the intermediate lan-
guage BN, developed within Bull for the
static analysis and symbolic evaluation
of COBOL and C programs. The study of
the abstraction process has now just
begun.

|

Please contact: Jerome Loubersac - RAL
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E-mail: jl@inf.rl.ac.uk

MOORE:
Object-
Oriented
Renovation
of Existing
Software

by Hartmut Fergen

Information technology and its prod-
ucts are changing so rapidly that even
new software is already out of date be-
fore the customer uses it. The situa-
tion is even worse for old software,
whose structure, appearance and func-
tionality, in spite or because of con-
tinual maintenance, neither represents
the state-of-the-art nor satisfies the
user requirements. Sooner or later,
when major changes are proposed, the
question arises as to whether existing
software should be modified again or
replaced.

The present situation of the user is char-
acterised by a decreasing dependence on
major hardware and software suppliers
and their conventional support for ap-
plication programming. A long-term ob-
jective must be the reduction in the
amount of specially written software by
using standard software. This implies
standardisation of information and data
structures (“unified data model”’) and the
rationalisation of procedures and tech-
niques, leading ultimately to a formali-
sation of company organisation.
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The purpose of MOORE is to support the
technical renovation and rationalisation
of programs and data by providing meth-
ods and tools for the stepwise transfor-
mation of existing software into object-
oriented form (e.g. from COBOLSS into
OOCOBOL). The maintenance personnel
for the existing software should be able
to participate in this transformation, but
will probably need retraining.

In the Esprit project REDO reverse engi-
neering is used on the original source
code to produce a specification suitable
for input to the code generator. This the-
oretically elegant method is difficult to
apply in practice because of limitations
in the experience and number of person-
nel available. Consider for example the
transformation of a large program com-
plex with all its historical peculiarities
and irregularities.

With the MOORE prototype, which is
being developed, the work proceeds in-
teractively on a terminal, where the user
influences directly how old software is
stepwise renovated and transformed into
object-oriented form. The user has a lead-
ing role in this operation and is support-
ed by the system using techniques which
are algorithmic, heuristic, and defined by
the user. The objects discovered in the
transformation are stored for revision and
further use. These stable and mature ob-
jects are then used for both the further
refinement of existing programs and the
development of new programs.

The use of such a technique provides a
practical and economic method of grad-
ually transforming old software using ex-
isting maintenance personnel.
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Please contact: Hartmut Fergen - GMD
Tel: +49 2241 14 3284
E-mail: fergen@gmd.de

The relationship
between the
platform and the
two pilot systems.

Knowledge
Re-use in a
KBS for Water
Distribution
Companies

by Simon Lambert

In many domains in which knowledge-
based systems can be applied, there is
scope for knowledge reuse. The Know-
ledge Engineering Group at RAL has
developed a knowledge-based system
for a consortium of UK water compa-
nies. It is called the Water Distribu-
tion Expert System, and assists oper-
ational staff in managing a water sup-
ply and distribution network.

The development was funded by eight
water companies; it was not possible to
build individual expert systems for them
all, but it was important that they should
all receive a clear result from the project.
The answer lies in knowledge reuse: one
of the chief deliverables is the "platform",
which embodies knowledge specific to
the domain of water supply and distri-
bution, but independent of any particu-
lar site. The diagram illustrates the way
in which the platform is developed from

a first pilot system, and shows how
knowledge acquisition and development
effort for a second pilot is reduced when
the platform is available.

The system comprises three knowledge-
based components: a model of the water
supply network, a Situation Assessor
which analyses and reports on develop-
ing conditions as the model is run, and
the Option Generator whose function is
to suggest actions which may be taken
to solve or alleviate problems. Each of
these uses different representations and
reasoning techniques, and is developed
in different ways (e.g. the role of know-
ledge elicitation with human experts).
The analysis of the different forms of
reuse and how to obtain the greatest ben-
efit was an important task in the devel-
opment of the platform.

Two customized pilot expert systems
were built and delivered, the second
being based on the platform. Benefits
were found in savings in knowledge elic-
itation and analysis effort, in system de-
velopment, and in validation and testing.
The developers feel that this approach to
knowledge reuse could be applied to
other domains, and could be generalized
to classes of similar domains (e.g. water
and electricity supply and distribution).
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Computer Graphics

PREGO:

a Second
Generation
Graphics
Standard

by Klaus Kansy
and Peter Wisskirchen

Efforts into the direction of the so-
called second generation graphics
standards are well underway. GMD
has organized four workshops at
Ehlscheid where experts from Ger-
many met to define the focus of such
a standard. As a result, an Initial Draft
was developed and presented to the In-
ternational Organisation for Stan-
dardization (ISO).

After along time being a specialist’s area,
computer graphics became a rapidly
evolving area in the last decade. Today
it is present on all modern workstation,
at the user interface as well as in many
application areas. This is reflected by
heavy requirements put on the graphics
system.

Since the first computer graphics stan-
dards, GKS and PHIGS, had been fin-

ished, it was clear that more powerful
graphics standards are required to serve
the expanding needs of applications and
to focus the diverging trends in current
graphics systems.

The German Standards Institute (DIN)
has proposed a project of a second gen-
eration standard named Programming
Environment for Graphical Objects
(Prego) and has volunteered to provide
an Initial Draft. In preparation of the
Prego standard, GMD has organized ex-
perts meeting at Ehlscheid (Germany)
where the scope and purpose of Prego
were to be focused. Finally, a first ver-
sion of an Initial Draft was written which
describes Prego in some detail.

Prego concentrates on computer based
generation and interactive manipulation
of visual information including sound.
Prego defines a framework into which
components modellers and renderers
can be combined to form a uniform sys-
tem. By this approach Prego defines an
open system, which can be extended by
further components.

Configurability, extensibility and cus-
tomization can be achieved by the com-
ponent/framework approach as well as
by using the object-oriented program-
ming paradigm.

The notion of time dependent objects is
addressed as a major pre-requisite of mul-
tiple media support and included as an

Modelling solid animation physically| data
Environment | modeller system based visualiz- ceines
; modeller ation
Virtual
Environment
photo-
Rendering wire simulated realistic s
Environment frames lighting rendering

The scene as mediator between different modellers and renderers

integral part of Prego. Sound objects can
be added as attributes to graphics objects.
Although the Initial Draft does not cover
all relevant aspects of the future standard,
it is useful to convey major ideas of the
intended standard and to clarify its struc-
ture in a more concrete way than is done
in the project proposal.

Computer Graphics standards have been
of special interest for GMD as well as
other ERCIM institutes. For example, the
first graphics standard, GKS, has been
developed under strong participation of
ERCIM members: The editors of the GKS
document came from GMD and RAL; the
convenor of the respective ISO working
group came from CWTI. It is the intention
of graphics people in ERCIM to be heav-
ily involved in the second generation

standards also.

|
Please contact: Klaus Kansy GMD
Tel: +49 2241 14 2333
E-mail: kansy@gmd.de
or: Peter Wisskirchen GMD
Tel: +49 2241 14 2315
E-mail: wisskirchen@gmd.de

Software Assessment

Effective
Software
Quality
Evaluation

by Hans-Ludwig Hausen
and Dieter Welzel

Repeatable and unbiased quality eval-
uation is required to improve software
quality and to increase process pro-
ductivity. As a solution to this prob-
lem an evaluation method has been de-
signed and applied to several case stud-
ies within the ESPRIT Project SCOPE
(Software Assessment and Certifica-
tion Program Europe). The method is
based on dedicated models for soft-
ware products, software processes,
software quality characteristics, and
evaluation methods and tools.

The method comprises five general steps,
which produce key documents. In the re-
quirements specification the mandatory
product and process attributes are iden-
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tified. The evaluation specification iden-
tifies the detailed information on prod-
uct, process and quality attributes need-
ed to effectively measure software qual-
ity. This leads to an evaluation plan
defined by evaluation modules. Each
module defines the methods for verifi-
cation, validation, measurement and as-
sessment, which have to be applied to
evaluate a software attribute. The final
evaluation report contains the evaluation
results obtained from module applica-
tions. All evaluation documents togeth-
er provide the necessary information for
software certification. The method can
work with customized models as well as
with standards (e.g. ISO 9126, 1ISO 9000
to 9004). An Evaluator's Guide has been
produced, which is now in the review
process by the 1ISO-group SC7/WG6.

Prototype implementations have shown
that the evaluation method can be im-
plemented by rule-based systems as well
as on standardized software engineering
platforms and can be embedded into
well-defined software process mod-
els.The evaluation method is furthermore
refined and validated in two waves of
case studies. At present we are working
on a platform for software quality eval-
uation

|

Please contact: Hans Ludwig Hausen -GMD
Tel: + 49 2241 14 3224
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Abstract
Interpretation
Laboratory

by Fosca Giannotti, Diego Latella
and Gianni Mainetto

A consolidated class of formal tech-
niques for static program analysis,
known as abstract interpretation (Al),
originates from research in the 70’s on
partial, symbolic and mixed evalua-
tion and owes its mathematical frame-
work to Cousot and Cousot. AI aims
at acquiring information about the dy-
namic semantics of a program to be
used by compilers, partial evaluators
and debuggers, or merely as docu-
mentation.

For example, logic programming has suc-
cessfully used Al to detect properties like
groundness and goal independence thus
providing efficient specialised parallel
execution. Functional programming uses
Al to detect strictness and reference in-
dependence for efficient graph reduction
and optimised garbage collection.

The AI laboratory will test these tech-
nologies in various contexts such as
database programming languages, spec-
ification formalisms, concurrent pro-
gramming languages and object oriented
languages. At the moment, two experi-
ments are under way:

Data Sharing Analysis for Database
Programming Languages

The evolution of DataBase Programming
Languages (DBPL), which provide a uni-
fying framework for data definition and
manipulation, opens up opportunities for
the transfer of technologies between the
database and programming language
areas. Persistent programming languages
(PPLs) are the subclass of DBPLs in
which the data model is completely in-
tegrated in a programming language. In
particular, if a PPL is based on formal se-
mantics, formal methods for designing,
transforming and optimizing database
programs can be exploited. An investi-
gation of whether, which and how such
formal methods can be successfully put
to work in the database context should
be very challenging.

Within this framework, our first experi-
ment consists in defining an abstract in-
terpreter for a persistent programming
language, namely a subset of Galileo.
The aim is to detect safe parallelism for
transaction operations scheduling. Trans-
action operations can be safely inter-
leaved when there is no overlapping
among their readsets and writesets. Given
the text of the transaction and the con-
ceptual schema of the data stored in the
database, the abstract interpreter auto-
matically derives an approximation of
the readset and writeset of the analysed
transaction. It is worthwhile noting that
the goal of the analysis is to count the ac-
cesses solely to shareable and modifiable
persistent data structures. The informa-
tion obtained is passed to the scheduler
before transaction operations are exe-

cuted. In this way, a scheduler that im-
plements a conservative two-phase lock-
ing protocol for a persistent program-
ming language is obtained without the
transaction programmer needing any spe-
cific information.

Lotos Specification Transformations

Our second experience concerns the
LOTOS formalism, an ISO standard spec-
ification language for open distributed
systems. A software development
methodology based on LOTOS has been
developed as a result of the ESPRIT-
LOTOSPERE Project. This methodology
supports system designers and imple-
mentors along the trajectory from an ini-
tial, abstract specification up to concrete
design and implementation and is strong-
ly based on the notion of correctness pre-
serving transformations. Gate splitting is
a simple and useful transformation
which, given a specification P, returns a
specification Q, insisting on a different
set of gates but preserving the behaviour
of P. Technically speaking, P and Q are
strong observationally equivalent up to
injective renamings of their events.

We provided an efficient solution to the
gate splitting problem which makes use
of abstract interpretation. The original
contribution of this work stems from the
fact that the abstract domain is automati-
cally generated from the particular spec-
ification. This is quite uncommon in tra-
ditional uses of abstract interpretation
where the definition of abstract domain
depends on the optimization at which the
analysis is aimed. Abstractions for user-
functions as well as for the gate splitting
criterion are then computed using this
domain. The transformation which is per-
formed as a function from LOTOS ex-
pressions to LOTOS expressions uses the
infomation gathered by the abstract in-
terpretation as an extra-parameter in
order to reduce the code of the output
specification.
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Networking

What’s going
on in Satellite
TDMA

Systems

by Erina Ferro
and Nedo Celandroni

FODA/IBEA is a TDMA satellite access
scheme developed and implemented at
CNUCE-CNR, which allows simulta-
neous transmissions of synchronous
and asynchronous data while effi-
ciently counteracting fade effects
caused by bad atmospheric conditions,
especially in the K4 band. Its test-bed
is the Olympus satellite.

Research in the satellite networking field
started at CNUCE in 1978 with STELLA,
the first European experiment in data
transmission via satellite, and continued
with other projects, like the New Satel-
lite Bridge and SATINE I/IL. In 1988,
CNUCE began studying and experimen-
tally implementing private satellite net-
works, with economy and flexibility as
the main goals. Such networks, com-
monly called business type user oriented
networks, allow the satellite to be ac-
cessed directly by means of an antenna
installed on the roof of the user premis-
es.

The Time Division Multiple Access tech-
nique was chosen as offering the maxi-
mum flexibility, mainly achievable via
software. The channel speed was limit-
ed to 8 Mbit/s to constrain the antenna
dimension (2-3 m. diameter) and the
earth station costs (antenna, power am-
plifier, tracking system). It was decided
to operate at variable coding and bit rates
of the data for the sake of cheapness and
flexibility. In this way satisfactory data
quality can normally be maintained, de-
pending on the transmitting station ca-
pacity and/or signal fade caused by bad
atmospheric conditions. Such satellite
networks are used for standard EDP ap-
plications (file transfer, mail, remote
login, etc.), also called datagram traffic,
in addition to other applications, such as

voice, video-conferencing, tele-educa-
tion, etc, called stream traffic.

Stream traffic is characterised by a con-
stant packet arrival rate. It requires short
and fairly constant delay; it can tolerate
occasional bit errors and dropped pack-
ets but not out-of-order delivery of pack-
ets. In practice, stream traffic needs a
fixed amount of bandwidth on as regu-
lar basis as possible and the satellite net-
work should maintain a low, constant
delay on the arrival of information.

Datagram traffic is sub-divided into bulk
and interactive types. In bulk data traf-
fic, the speed at which packets are sent
and the delay introduced by the net-
work(s) crossing are not critical con-
straints. Generally, there is not the rigid
delay required by speech and out-of-
order delivery packets. However, espe-
cially on a high delay network such as a
satellite one, the end-to-end throughput
of such traffic can be heavily impaired
by bit errors or packet losses.

Interactive traffic (terminal access to
computers, database enquiry, operator
message exchange, etc.) demands error
free, reliable delivery and short delays to
guarantee acceptable response times. It

often consists of short messages (a few
characters) with unpredictable inter-ar-
rival rates.

Rain attenuation and signal depolarisa-
tion occur because individual raindrops
absorb energy from radio waves and
some energy in the waves is scattered out
of the propagation path. These interac-
tions depend on the number of raindrops
encountered and on their size and shape.
Above 10 GHz, attenuation caused by
rain has a significant effect on the avail-
ability of microwave links. Many tech-
niques, known by the generic title of fade
countermeasures. (site diversity, cross-
band frequency diversity, etc.) have been
proposed to alleviate this problem.

However, CNUCE is currently only in-
terested in fade countermeasure tech-
niques operating in TDMA. Many ex-
perimental programs on the Olympus
satellite are conducted in Italy including
the "Thin route TDMA" and "Thin route
TDMA for LANSs interconnection" pro-
jects. The first, coordinated by CNUCE,
aims at tuning up a satellite access
scheme supporting isochronous and
anisochronous traffic, capable of effi-
ciently counteracting the fade of the sig-
nal under bad atmospheric conditions.
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!
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64 Kbit/s Ethernet
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RS 449
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Gateway

LAN/ MAN / WAN
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Once the satellite access network has
been tuned up, the second must create a
suitable environment. Different terres-
trial LANs supporting different end-user
applications should be interconnected via
satellite.

The Fifo Ordered Demand Assign-
ment/Information Bit Energy Adaptive
system is comprehensive of the
FODA/IBEA-TDMA satellite access
scheme and of the hardware prototypes
(TDMA controller and burst rate modem)
produced by Marconi R.C. (UK) mainly
under CNUCE specifications.

The basic principle used by FODA/IBEA
to cope with different levels of signal at-
tenuation is the variation of the energy
contained in an information bit. This is
done by varying the transmission power,
when possible, the data coding rate (in
the range 1, 1/2, 3/4, 7/8) and the data bit
rate (in the range 1, 2, 4, 8 Mbit/s). Punc-
tured codes are used, based on a K=7
convolutional encoder and a Viterbi de-
coder which, given a sequence of en-
coded bits, attempts a maximum likeli-
hood sequence estimation to predict the
original information bit sequence. Other
rate codes can be derived from the 1/2
rate code by deleting (or "puncturing")
bits periodically in the encoded sequence
and inserting erasures at the decoder to
produce a 1/2 rate sequence. High data
rates are used under unfaded conditions,
when the signal-to-noise ratio is suffi-
ciently high. The data rate is also pro-
gressively reduced when deep fading oc-
curs to make the decoder work with a
suitable value of the Ep/Ng (bit energy
over noise density) ratio and to allow ac-
quisition by the modem in a reasonable
time interval.

A new protocol has been developed (GA-
FO protocol) for communications be-
tween the FODA/IBEA system and the
outside environment. The system began
testing on the Olympus satellite in the Ky
(12/14 GHz) band on February 1993; it
will also be tested in the K3 (20/30 GHz)
band.
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Project

EPOST:

a Message
Handling
System

by Bjorn Myrstad

The result of the EPOST project is a
message handling system which is ca-
pable of delivering printed letters to
physical recipients.

The EPOST system is implemented in a
Intel 486-based PC running SCO UNIX,
and is based upon an original version de-
veloped by OSIware Inc, Vancouver,
Canada, for Canada Post Corporation
using clustered VAX/VMS systems.

The VAX/VMS to Intel-486/SCO UNIX
transition is performed by SINTEF
DELAB for the General Directorate of
Post in Norway. In this process, a large
number of VAX/VMS specific system ser-
vices are substituted with SCO UNIX
counterparts. When such counterparts
have not been available, new services
have been developed.

The basic idea behind the EPOST system
is as follows. A user with an email User
Agent composes a letter and adresses a
recipient in the physical domain. This ad-
dress is either mapped onto 1988 style
X.400 physical address attributes direct-
ly, or mapped onto special domain de-
fined address attributes which have been
defined for use by 1984-style User
Agents.

An integral part of the complete letter ad-
ddress comprizes the routing part, point-
ing to the EPOST MTA. Hence, the MTA
servicing the user, will be able to trans-
mit the (electronical) letter to the EPOST
MTA.

The EPOST MTA will decode the address
components of the letter, and render the
letter for printing on a high quality laser
printer.

The user may invoke preregistered logos
which will appear on the first page of the
letter. He may also address global dis-
tribution lists. In his letter he may also
include PCL-encoded documents (PCL:
(Hewlett Packard) Print Command Lan-
guage) provided the PCL-sequences in
these documents do not exceed prede-
fined values.
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Distributed Systems

ALADDIN:
Algorithmic
Aspects of
Parallel and
Distributed
Computing

by Henk Nieland

CWI is the main partner in a nation-
ally funded four-year research effort
into the algorithmic foundations of in-
formation processing in computer net-
works and multi-processor systems.
Knowledge transfer is an important
issue in this project.

Research into distributed algorithms has
been somewhat lagging behind in vol-
ume in The Netherlands, compared to the
international level. Therefore the Dutch
National Facility for Informatics stimu-
lation programme provided in 1991, as
one of its last allocations, substantial
funding in this field. The aim is to cre-
ate a national platform out of the previ-
ously rather isolated research efforts, by
educating and training young researchers,
by generating sufficient expertise and
knowledge to successfully apply for fur-
ther funding on the national and Euro-
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pean level, and by transfer of the gained
knowledge to third parties.

Research topics include:

e global distributed computation on
networks;

o distributed control of such computa-
tions;

e interprocess communication;

e computation of boolean functions
with distributed inputs on anony-
mous networks;

e algorithms for distributed control;

» wait-free concurrent objects;

e computation models for future fast
networks and real-time systems.

Activities concerning knowledge trans-
fer include regular seminars and collo-
quia on (algorithmic aspects of) parallel
and distributed computation, as well as
several national and international work-
shops. An important aim of the project
is the development of educational mate-
rial in the field of distributed algorithms.
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Integrated
Distributed
Information
Systems

in Norway

by Bo Kahler

Distributed enterprises consist of or-
ganizational units which are geo-
graphically or logically separated. This
causes opportunities as well as disad-
vantages. How do we exploit existing
and new information technology to-
gether with knowledge about organi-
zational aspects to make the most of
the opportunities and reduce the dis-
advantages?

This is the question addressed by the IDIS
(Integrated Distributed Information Sys-
tems) program which has been initiated
in Norway this spring. The norwegian
society counts 4.2 mill citizens (less than
1/18 of Germany) covering an area of

324 km? (about the same size as Ger-
many)! This background gives the best
opportunities to profit on IT supported
cooperation and work.

Technology vs. organizational aspects

But technology is never better than the
manner in which it is used. The top level
goal of IDIS is therefore to increase the
level of efficiency in norwegian business.
This is to be reached by making enter-
prises able to optimize their organiza-
tional structure with respect to the tasks
to be performed, and next, to make an
enterprise able to cooperate with other
enterprises whenever fruitful.

Keywords to achieve this are:

e use existing technology more effec-
tively

e introduce new technology faster and
goal-oriented

¢ identify optimal combinations of work
processes, organizational structure and
the application of different technolo-
gies.

These aspects are explored along three
different dimensions: cooperation, case
management and cooperative systems
development.

Cooperation support

New cooporative technologies are
emerging, such as electronic mail, inter-
active video and EDI.

What opportunities does the new tech-
nology offer and how does this affect the
organization (e.g to coordinate informa-
tion, experiences and decisions), and con-
versely; how does new organizational so-
lutions affect the requirements of tech-
nology?

Case management support

Case management systems, or other types
of work flow systems are getting in-
creased attention in the press. IDIS will
focus on what the potential for such sys-

tems could be and how various categories
of products are supporting the concepts.

Aspects of this are:

e to establish a general functional speci-
fication for case tools for trade and in-
dustry

e to evaluate consequences of different
ways of organizing the case manage-
ment process

 how to achieve an optimal flow of in-
formation inside an organization.

Cooperative systems in decentralized
organizations

The system development process is being
decentralized, thus at one time getting
closer to the user — but also further away
from the experts. To obtain the real ben-
efits of this, companies must engage in
new methods, techniques and tools.

Also, a new infrastructure has to be in
place, comprising of co-operating sys-
tems and databases in client/server ar-
chitectures, knowledge about conse-
quences of different organizational struc-
tures, as well as user oriented, model
based systems development. Finally, a
new model must be developed for orga-
nizing the tasks related to information
systems development, maintenance and
support in such organization.

Education is an important aspect of the
IDIS program. The program will support
25 Phd-degrees

Common effort

IDIS is a collaborate effort between The
Norwegian Research Council and an in-
dustrial consortium covering different
business areas such as oil, engineering,
finance and transport. It is planned to
cover 120 manyears over a four year pe-
riod. The work is carried out by the mem-
bers of the industrial consortium, sup-
ported by research institutes (mainly SIN-
TEF) and universities (mainly the
Norwegian Institute of Technology).
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Human-Computer interaction

Access to
GUIs by Blind
People

by Constantine Stephanidis

GUIB (textual and Graphical User In-
terfaces for Blind people) is one of the
projects of the TIDE Pilot Action pro-
gramme (Technology Initiative for
Disabled and Elderly People, CEC-DG
XIII). This project aims to provide the
technological means which would en-
sure continued access by blind users
to the same computer systems and
computer-based applications used by
sighted users.

Existing GUIs are inaccessible by blind
users due to the fact that they have been
designed to exploit the visual capabili-
ties of sighted users and do not support
non-visual interaction methods. Com-
mercially applied solutions for the par-
tial accessibility of GUIs (textual com-
ponents) by blind users are not consid-
ered satisfactory. In this context,

___ RESEARCH ACTIVITIES _

"satisfactory" means that a blind person
can have access to the same information
content and can use the interface at a sim-
ilar speed to a sighted person, with af-
fordable extra hardware and an accept-
able level of extra training. If satisfacto-
ry solutions for blind persons to use GUIs
are not found in the near future, they will
find their employment possibilities
severely restricted.

One of the activities of the GUIB project,
addresses a short and medium term so-
lution to the problem of accessibility of
GUIs by blind users through the adapta-
tion of existing GUI environments. This
involves the design and development of
a powerful tool to facilitate description
of blind user interaction in a graphical
environment and to enable combinations
of acoustic and tactile media for presen-
tation and access to graphical objects.
This tool is mainly based on:

« A filtering mechanism for extraction of
essential internal data from the graph-
ical environment before their conver-
sion to bitmap data.

« The definition of a formal language for
handling filtered data and supporting
specification of appropriate interaction
methods for the blind user, through the
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combination of speech, sound and
braille output.

e A front-end module that hides the com-
plexity of the formal language from
the end user (the adaptations design-
er) and enables easy and quick cus-
tomization of the screen reader on the
basis of blind user needs and prefer-
ences.

Two graphical environments, MS Win-
dows and X Windows, have been se-
lected for demonstrating the feasibility
of the adopted adaptation methodology.

Another activity line of the GUIB project
has a longer term objective, and is con-
cerned with the development of innova-
tive User Interface Software Technolo-
gy aiming to guarantee access by blind
users to future computer based interac-
tive applications. In this respect, inves-
tigation is currently under way, aiming
to provide the appropriate epistemic basis
which would facilitate the efficient de-
velopment of User Interfaces concur-
rently accessible by sighted and blind
users. One of the major technical objec-
tives of this work is to specify the ap-
propriate technological tools which
would allow a higher level (i.e. without
requiring programming effort) develop-
ment of shared dialogues, supporting the
role of dialogue designer, both for visu-
al and non-visual interaction.

Furthermore, the GUIB project is devel-
oping user navigation facilities through
2-D sound generation, mechanisms for
image description / exploration for blind
users and a prototype display based on
the integration of tactile and acoustic
media and the provision of means for ex-
ecuting "point" and "select” tasks.

The GUIB consortium partners are CNR-
IROE (Italy), FHP (Germany), IFI (Ger-
many), FORTH-ICS (Greece), RNIB (UK),
TUB and FUB (Germany), VUB (Bel-
gium), VTT (Finland).

|

Please contact:

Constantine Stephanidis - FORTH-ICS
Tel: +30 81 226487

E-mail: cs@csi.forth.gr

GUIB adaptation methodology.
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Scientific Successes in GMD's
Supercomputer Centre

by Roland Vélpel

Scientists see a broad spectrum of fu-
ture-oriented applications for parallel
computers both in the research sector
and in the field. This was the conclu-
sion of computer experts after they
had had the opportunity to work with
two new parallel computers at GMD
for a period of half a year. One of these
new parallel computers is the "Con-
nection Machine CM-2", the other is
an Alliant-FX2816.

"Connection Machine MC-2" consists of
a network of 16,384 individual proces-
sors which are interlinked in the form of
a nine-dimensional hypercube. As a high-
performance example of SIMD super-
computers (SIMD stands for Single In-
struction Multiple Data), the CM-2 is par-
ticularly well suited for high-dimensional
problems of massively parallel applica-
tions and belongs to the Cray-YMP 8/832
performance class.

Within only a few months of the CM-2
being installed, scientists at the super-
computer centre were able to record their
first successes with large-scale simula-
tion, Dr. Gregory Kohring of the Jiilich
supercomputer centre and the Universi-
ty of Cologne employing new methods
for simulating the behaviour of fluids,
so-called cellular automata, and devel-
oping algorithms which allow larger sys-
tems to be handled at higher speeds than
formerly possible with supercomputers.

Simulation using cellular automata can
be regarded as a middle way between cal-
culating the paths of individual molecules
(as is the case in molecular dynamics)
and resolving classical fluid equations.
Scientists regard this method as very
promising for overcoming as yet unre-
solved problems in simulating the ex-
traction of crude oil from porous rock.

The first task resolved by Dr. Kohring
was the development of an efficient al-
gorithm for implementing the cellular au-
tomata on the CM-2. This was possible
by using a "multi-spin coding" technique
which was developed on conventional

computers and recently enjoyed excep-
tional success in simulating neuronal net-
works.

This algorithm allows even greater
speeds to be attained on the Connection
Machine than on a Cray-YMP processor.
What is more, through efficient memo-
ry utilisation, four times as many parti-
cles could be handled at any one time.
(Both cases in this comparison involve
world record speeds for these applica-
tions: 270 million operations per second
on the CM-2 with 16k processors.)

The scientific results were a direct con-
sequence of these new capabilities. While
earlier simulations with ten million par-
ticles suggested an anomalous flow be-
haviour, the simulation on the CM-2 was
able to handle around 200 million parti-
cles. It has now been demonstrated that
the anomalous effects were a conse-
quence of the small number of particles.
This paves the way for further simula-
tions which will be able to provide more
reliable predictions on the flow behaviour
of oil in subterranean rock.

The other parallel computer in the GMD
supercomputer centre, the Alliant-
FX2816 with sixteen Intel/860 proces-
sors, has also proven successful in the
rapid handling of scientific projects re-
quiring time-intensive computations. It
has also provided experience in the pro-
gramming of parallel computers.

Professors Janos Kertész and Dietrich
Stauffer from the University of Cologne
have employed the Alliant to resolve
problems of statistical physics on the
cluster dynamics of the Ising model for
fluids and magnets. These problems have
been around for many decades and de-
rive from the nucleation theory which
also has practical applications ranging
from metallurgy to air pollution.

The cluster algorithm proposed by
Swendsen and Wang in 1987 provides
both the correct definition of the clusters
and a time-saving method for simulating
these. The algorithm cannot be vec-
torised, however, so that a supercomputer

of type Cray-YMP (Jiilich) or NEC-SX3
(Cologne) is not suitable for processing
these problems.

A single i860 processor performs each
molecule simulation in around 2 mi-
croseconds, a rate comparable with a
large IBM 3090 processor and four times
faster than a Sparc2 workstation. The Al-
liant computer allows eight i860 proces-
sors to operate simultaneously if a rela-
tively minor adaption is made to this pro-
gram. This reduces the processing time
to 0.2 microseconds per molecule, some
ten times faster that is currently possible
on the fastest single-processor comput-
ers.

The Cologne scientists cooperating in
some areas with Enrique Miranda and
Harald Puhl from the supercomputer cen-
tre in Jiilich were thus able to demon-
strate in many hours of computing time
that the observed cluster dynamics are
consistent with traditional theories. It
may soon prove possible to explain the
dynamics solely from the geometric char-
acteristics of the clusters.

Parallel computers such as the CM2 and
Alliant which possess a higher comput-
ing capacity through the simultaneous
use of multiple processors have become
increasingly important recently due to
the fact that the maximum switching
speed of an individual processor is re-
stricted by physical parameters such as
the velocity of light or the quantum ef-
fect. The closer one comes to this limit,
then the greater the cost and technical
outlay involved in further increasing the
computing speed of a processor. Only by
employing massively parallel systems
will it be possible in the next few years
to attain a computing speed of one thou-
sand million operations per second (Ter-
aflops).

However, computers of this type also re-
quire an entirely new type of program-
ming in which the individual parts of the
program are distributed to various pro-
cessors. The development of parallel sys-
tems will make it possible to develop and
test much more complex systems for sci-
entific, technical, economic and ecolog-

ical applications.
|
Please contact: Roland Vélpel - GMD
Tel: +49 2241 14 2050
E-mail: voelpel gmd.de
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New
Technologies
in CNR Project
to Boost ltaly's
Industry

by Bruno Fadini

The main scope of the "Information
Systems and Parallel Computation"
project is to assist the nation’s indus-
try to increase its competitiveness
within the international market
through the acquisition of new and
more sophisticated technologies. The
project specifically regards processor
and parallel architectures, program-
ming languages, databases, and soft-
ware engineering and decision support
systems technologies.

The Project is grouped into three main
areas and divided into 8 sub-projects.

Scientific computation
for large systems

This area regards the application of su-
percomputers and parallel computers to
scientific problems of general interest
from computational mathematics to su-
percomputer access networks.

SP1: This sub-project (coordinator Dr.
Laura Moltedo) studies models, nu-
meric simulations, programs and codes
to solve highly complex problems in
the field of mathematics, physics,
chemistry and specific application
fields. The main results consist of pro-
grams and codes running on super-
computers with global or distributed
memory for industrial applications, li-
braries of scientific software for the
above fields and for scientific visual-
ization, and the creation of centres for
software acquisition and distribution.

Processors, architectures
and languages

This area conducts research on basic
hardware and software components for
information systems. It is divided into
three sub-projects:

SP2: Dedicated Processors (Prof. Fran-
co Denoth) designs and develops hard-
ware/software modules for signal anal-
ysis, image processing, computer
graphics and Al The main results are
the development of pre-competitive
prototypes of transputer-based mod-
ules for image analysis and synthesis
(including SAR), signal analysis of
neuronal circuits, and a parallel co-pro-
cessor for PROLOG.

SP3: Parallel Architectures (Prof. Marco
Vanneschi) studies and experiments
innovative parallel architectures main-
ly based on general purpose, massive-
ly parallel MIMD systems, with dis-
tributed memory. The principle results
are the set-up of design methodologies
and techniques for these systems at dif-
ferent abstraction levels and the im-
plementation of pre-competitive pro-
totypes.

SP4: New Generation Languages (Prof.
Franco Turini) studies programming
languages based on non-imperative
paradigms, such as functional, alge-
braic, logic, concurrent, and object-
oriented languages. The main results
are the creation of environments for
both product development and prop-
erty proving; in particular, logic and
concurrent programming and specifi-
cation environments have been devel-
oped.

Software systems

This area comprises three sub-projects.

SP5: Advanced Database Systems (Prof.
Domenico Sacca) aims at defining in-
novative database systems that support
sophisticated applications dealing with
complex objects, multimedia and het-
erogeneous data (possibly stored in dis-
tributed environments) as well as pro-
viding flexible, user-friendly database
interfaces that increase the usability of
current systems. The main results can
be summarized in an extension of
problems concerning object-oriented
databases, the development of an ad-
vanced system nucleus combining
logic programming and databases, and
of a multimedia database system.

SP6: Methods and Tools for System De-
sign (Prof. Carlo Batini) investigates
the development of innovative method-
ologies, technologies and tools for soft-
ware engineering. The main results

consist of methods and tools for soft-
ware production, with significant con-
tributions in requirement specification,
analysis, prototyping, reuse, and re-
verse engineering, as well as within
different application domains such as
information system management, real-
time systems, office systems and statis-
tic systems.

SP7: Supportive Systems for Intellectu-
al Work (Prof. Cesare Maioli) conducts
research on the formalization of the de-
cisional process, the representation of
methods for problem solving and the
use of tools by the intellectual work-
er. The main results are the construc-
tion of pre-competitive prototypes
which use different knowledge repre-
sentation and management paradigms
to introduce well-defined profession-
al figures into decisional support sys-
tems (i.e. immunologists, naval engi-
neers, musicians, mathematicians, pro-
duction controllers) in different
applications (e.g. building recovery,
braking systems, linguistics, diagnos-
tics, gastroenterology).

SP8: Supportive Initiative (Ing.Stefano
Trumpy) provides computational sup-
portive for parallel computation and
software engineering.

ISPC has a 5-year life-time: the first three
years concentrated on basic theoretical
and applied research; in this second stage
the initial results are now being imple-
mented in a number of pre-competitive
products of scientific and industrial in-
terest. The fifth year will be dedicated
mainly to industrial transfer activities.

The project has certainly contributed to
improving the Italian presence in the in-
ternational scientific and industrial sce-
narios. Particularly significant has been
the production of prototypes such as
computational codes, programmes, and
hardware/software products. ISPC has
also been very active in collaborations
with other initiatives with similar scien-
tific goals, and especially with a number
of ESPRIT projects; it is hoped that co-
operations with European projects, also
including ERCIM partners, will increase
in the future.

[ |

Please contact: Bruno Fadini - IAC-CNR
Tel: +39 6 88470212
E-mail: fadini@vm.cised.unina.it
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Parameter
Identification

by Henk Nieland

Linking up with an earlier consulta-
tion project with the multinational
chemical company AKZ0O, CWI now
participates in a Dutch Technology
Foundation 4-year research project on
parameter identification and model
analysis for non-linear dynamical sys-
tems.

In several industrial and laboratory set-
tings, e.g. in fields like chemistry, bio-
chemistry and pharmacy, there is a need
for good methods and techniques for de-
termining unknown parameters in the
models employed. These models de-
scribe time-dependent, complex pro-
cesses, possibly with several feedback
mechanisms, and are formulated in the
form of a set of initial value problems or
as differential-algebraic equations.

From the data obtained by measurements
one may try to determine the unknown
model parameters, which leads to a bet-
ter understanding and control of the pro-
cess. However, experimental data con-
tain errors and any method for comput-
ing the unknown parameters from these
data should necessarily also indicate the
uncertainty in the parameter values. An

ERCIM-
Russian
Cooperation
Network

by Pierre Népomiastchy

Many members of ERCIM have had
good scientific relations with former
Soviet Union for more than twenty
years. Since they cooperate with more
or less the same CIS organizations,
ERCIM has decided to create a coop-
eration network in Informatics and

~ TECHNOLOGY TRANSFER

AKZO plant at Delfzijl. CWI pursues research into parameter identification

in complex models for chemical and other processes. (Photo: AKZO)

important question is to decide to what
extent one may derive parameter values
from the available experimental data (it
may be not possible at all). Another ques-
tion is whether there are dependencies
between the parameters: is there more
than one model fitting the data? Also the
model's consistency with the data should
be determined.

Such questions can be successfully ad-
dressed with the help of state-of-the-art
computing facilities, by supporting the
mathematical solution method with a
suitable interactive graphical user inter-
face. '

INTERNATIONAL RELATIONS

Applied Mathematics, which should
be funded by the International
Association for the promotion of sci-
entific cooperation with the scientists
of the Independent States of the for-
mer Soviet Union, associations recently
created by the EEC Commission.

This Network would involve from 50 to
200 researchers working on precise pro-
jects in offices rented in Russia and
equipped with modern work stations.
This idea has been approved in March
1993 by the CODEST. The level of fund-
ing by the Association will be decided in
the near future.

As a first step, the Network will involve
four ERCIM partners (CWI, GMD, INRIA

The research addresses the need in sci-
ences like chemistry, biology, biochem-
istry, pharmacology and medicine for ad-
equate tools to test and adapt complex
non-linear dynamic models to experi-
mental data. Its fundamental aspects are
concerned with quality assessment of the
model, new interactive numerical tech-
niques, visual co-processing and visual
representation.

B

Please contact: Piet Hemker - CWI
Tel: +31 20 592 4108
E-mail: P.W.Hemker@cwi.nl

and RAL) and 19 Russian organizations,
located in Moscow and Novosibirsk. In
the near future, other ERCIM partners and
organizations from other countries of for-
mer Soviet Union will join the Network.

Initial list of joint projects :
1. Computational Fluid Dynamics and
Applied Mathematics

2. Probabilistic Methods and Simulation
for Modelling of Large Networks .
3. Visual Analysis on the Quantum on

the 3-Body Problem
4. Simulation and Characterisation of
Micro-optic Elements

5. Pattern Recognition and Adaptive
Systems Design
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6. Object-Oriented Modelling of 3D
Interfaces

7. Analysis and Transformation Program
of Optimal MIMD Processing

8. Compilers for High Performance
Computers

9. Developing Transputer Technologies
based on the new T-9000 Transputer
generation

10. Design and Control of a Prototype
Biped Robot.

11. Models for the formal semantics of
reactive systems.

12. Object-Oriented knowledge bases,
constraints propagation

A small "Task Force", composed of
Michael Agi (GMD), Mike Jane (RAL),
Michiel Hazewinkel (CWI), and Pierre
Népomiastchy (INRIA) has been created
within ERCIM to coordinate this opera-
tion.

&

Please contact:

Pierre Népomiastchy - INRIA

Tel: +33 1 39 63 45 46

E-mail: Pierre.Nepomiastchy@inria.fr

CNR opens
an Office
in Bruxelles

by Nicoletta Celli

A Liaison Office has recently been
opened in Bruxelles for the promotion of
relationships between the Italian scien-
tific community, and in particular CNR,
and the Commission of the EC. The
Office, directed by Dr Giuseppe Roffi,
is intended as a precise point of reference
for all those operating or who intend to
operate within the context of European
research and development programmes
and, in general, in initiatives of the
European Community.

B

Please contact: Giuseppe Roffi -
Liaison Office CNR-CEC

Tel: +32 2 2194146

Fax: +32 2 2177415

___INTERNATIONAL

President

of INESC

in Kyoto

to Promote
Intelligent
Manufacturing
Systems

by Joéo Bilhim

“Manufacturing is a primary genera-
tor of wealth and his critical to estab-
lishing a sound basis for economic
growth.” This basic statement from
the Terms of Reference for the Feasi-
bility Study in Intelligent Manufac-
turing Systems sets the tone for the
work led by the IMS International
Steering Committee, composed of an
industry led group of high level rep-
resentatives of six Participants, dur-
ing their 4th meeting in Kyoto, from
April 5 to 6, 1993 at which Professor
José Tribolet was present.

With the participation of six Participants
(Australia, Canada, EC, five EFTA coun-
tries, Japan and USA) this unprecedent-
ed Feasibility Study Program selected six
projects which started in February 1993.
The positive contributions of nearly 140
companies, universities and research in-
stitutes will provide vital input to the de-
cision making process from which final

recommendations will be made early in
1994.

We are convinced that the fundamental
principle on collaboration, stated in the
IMS Feasibility Study Terms of Refer-

Portugal.

Prof. José Tribolet,
president of INESC,

(Photo: INESC)

ence, that “Contributions to, and bene-
fits from, such collaboration should be
equitable and balanced”, should be re-
tained as a guiding concept when plan-
ning a possible full-scale IMS program.

In Kyoto, we began detailed discussions
on the framework for a possible full-scale
program. It is expected that each Region
will make its own decision to participate
in a full-scale program based on recom-
mendations at the completion of the IMS
Feasibility Study in early 1994.

It is time to take action on common in-
ternationally issues including global en-
vironmental problems, effective utiliza-
tion of resources, improvement the qual-
ity of industrial life, globalization of
manufacturing, and efficient transfer of
manufacturing knowledge to the next
generation.

A well-balanced regime for internation-
al R&D collaboration in intelligent, man-
ufacturing could contribute to the devel-
opment of the world economy. The IMS
program could provide an effective
mechanism to resolve common prob-
lems, and expand and open markets
around the world.

Recognizing the above, the ISC has ex-
pressed its intentions to promote harmo-
nized international relations through its
work on a possible full-scale IMS pro-
gram. The ISC has encouraged entities in
all six Regions to consider the positive
experiences gained through the IMS
Feasibility Study in view of participation
in the IMS program, if ratified.

|

Please contact: Jodo Bilhim - INESC
Tel: +351 1 572895
E-mail: jafb@inesc.pt
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GMD - the First
International
Member of the
Real-World
Computing
Partnership

in Japan

by Eckart Bierdliimpel

In October 1992, the Japanese Real-
World Computing Partnership
(RWCP) formally accepted GMD as its
first foreign member organisation. The
primary goal of the Real-World
Computing Program, a follow-on pro-
gram of the fifth computer generation,
is to research into future-oriented com-
puter technology such as massively
parallel systems, neural networks and
optical computers.

Over recent years, a study has been un-
dertaken in Japan into Real-World
Computing (RWC), an area which the
Japanese believe will lie at the very heart
of information technology in the 21st
century. The results of this study were
published in March 1992 in a report en-
titled “The Master Plan for the Real-
World Computing Program”. Following
this, a Japanese delegation travelled to
America and Europe (Germany, France,
the U.K. and the European Community)
to talk specifically to interested parties.
The German discussion partner was the

28

GMD. A meeting was held on 25 March
to introduce RWC and to advise on the
possibilities which existed for GMD’s
participation.

In June 1992, a number of Japanese com-
panies founded the “Real-World
Computing Partnership” with the aim of
furthering the RWC program. Twelve
Japanese organisations were founding
members of the RWCP (Oki Electric
Industry Co., Sanyo Electric Co., Sharp
Corporation, Sumitomo Electric
Industries Ltd., Toshiba Corporation,
NEC Corporation, Hitachi Ltd., Fujitsu
Ltd., Research Institute Tokyo Inc.,
Mitsubishi Research Institute Inc.,
Mitsubishi Electric Corporation and the
Japan Iron and Steel Federation).

In close cooperation with the German
Federal Ministry for Research and Tech-
nology, negotiations were conducted
with the RWCP which were aimed at
gaining admission to the Partnership. At
the last Extraordinary Members’ Meet-
ing of the RWCP on 14 October 1992,
GMD was formally accepted as the first
foreign member organisation, although
some legal problems still need to be clar-
ified. The Japanese company NTT was
also admitted at the same time. It is
planned to admit the Swedish Institute
of Computer Science (SICS) in March
1993. The European Research Consor-
tium for Informatics and Mathematics
(ERCIM) has also expressed an interest
in membership.

One week after GMD became a member
of the RWCP, GMD organised an RWC
information seminar on behalf of ERCIM
and at the request of the European
Community. The seminar was attended

Prof. Akinori
Yonezawa,
from the
University of

i Tokyo, giving
a presentation
of Real-World
{ Computing at
| Schloss
Birlinghoven,
GMD.

(Photo:
Minch, GMD)

by 50 interested parties from industry and
science throughout Europe.

In the meantime, the Japanese Ministry
of International Trade and Industry
(MITT) has officially made the RWCP re-
sponsible for conducting research for the
RWC program. Most of the research
funds will be provided by the Japanese
Government. However, administrative
costs and other costs not directly linked
to the research work must be covered by
member contributions. These lie between
10 and 35 million Yen. The RWC pro-
gram will run for 10 years and involve a
total cost of 60 billion Yen.

The Partnership has its own research fa-
cilities — the Tsukuba Research Centre -
in the Tsukuba science centre near
Tokyo. The centre is manned by research
staff from all the member organisations
and the Electronical Lab (ETL), a
Japanese governmental research insti-
tute. Nevertheless, a significant propor-
tion of the RWC program will be carried
out on a decentralized basis at the re-
search labs of the individual member or-
ganizations.

The fields of research will focus on the-
oretical principles, novel functions for
application, massively parallel systems,
neural systems and optical computer sys-
tems.

The master plan of the RWC program en-
visaged the research work continuing
until 1 April 1993. All of the organisa-
tions which are members of the
Partnership submitted at least one or even
several project proposals. These were as-
sessed by the “Review and Promotion
Committee” set up by MITI. The official
results of the evaluation were presented
at the Plenary Meeting of the RWCP in
March 1993. Two GMD projects stand a
very good chance of being implement-
ed. One of these, which deals with theo-
retical principles, looks at statistical in-
ferences as a basis for genetic algérithms,
while the other project examines the de-
velopment, implementation and evalua-
tion of a programming model for mas-
sively parallel systems.

|

Please contact: Eckart Bierdiimpel - GMD
Tel: +49 2241 14 2293
E-mail: bierduempel@gmd.de




Fourth
Eurographics
Animation and
Simulation
Workshop

Barcelona, Spain,
4-5 September 1993

Image analysis and synthesis are essen-
tial tools for scientific knowledge, tech-
nological production, communication
and artistic productions. Although works
on animation exist since the very birth
of image synthesis, it is today that a real
general interest in the field of animation
is to be expected, along with a diversifi-
cation and an actual development of con-
cepts and techniques. The goals of this
workshop are to sum up the current con-
cepts and techniques for motion analy-
sis, synthesis and control and evaluate
the major fields of animation applica-
tions.

Topics:

* Motion synthesis with collisions, de-
formations, fractures, living be-
haviour...)

» Motion generation optimization

* Langages and grammars for anima-
tion

 Motion analysis

+ Motion perception

* Visualization process for animation

 Animation control

* Programming dynamical phenomena

» Electronic Prototyping (CAD for dy-
namic objects, Robotics...)

* Help for Knowledge (dynamic phe-
nomena ...)

* Artistic Creation
« Virtual Realities

Please contact:

Annie Luciani - LIFIA-INPG, France

Tel: +33 76 57 46 48

Email : luciani@lifia.imag.fr

or: Danielle Tost - Universitat Politecnica
de Catalunya, Spain

Tel: +34 3 401 66 67

Fax: +34 3 401 66 00

E-mail: dani@Isi.upc.es

World
Transputer
Congress

Aachen, Germany,
20-22 September 1993

The 1993 World Transputer Congress
(WTC'93) sponsored by The Transputer
Consortium (TTC) will be held simulta-
neously with the German national trans-
puter Conference, the Transputer-
Anwender- Treffen Conference 1993
(TAT'93).

Topics:

The conference themes include: educa-
tion and training issues, formal methods
and security, performance and scalabil-
ity, porting existing systems, paralleli-
sation paradigms, tools, programming
languages, support environments, stan-
dards and applications. Specific Appli-
cations topics include: embedded real-
time control systems, workstations, con-
sumer products, artificial intelligence,
databases, modelling, design, data gath-
ering and the testing of scientific or math-
ematical theories.

There will be two main technical streams
held at the Eurogress Conference Centre
with the WTC'93 papers being presented
in English, whilst the TAT'93 papers will
be in German or English. Papers will be
published in the Proceedings in the lan-
guage of presentation though selected pa-
pers may be published in both languages.

There will be seven consecutive parallel
sessions in both the WTC'93 and in the
TAT'93 streams interspersed with com-
mon plenary sessions. Introductory and
Advanced tutorials and workshops will
take place on 23rd-24th September.

Deadline:
15 July 1993: Registration

Please contact:

The WTC Registration Office - RAL
Fax: +44 235 44 5893

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

ICODP’93:
International IFIP
Conference on
Open Distributed
Processing

Berlin, Germany,
14 -17. September, 1993

ICODP’93 will have a special emphasis
on ODP applications. Applications serve
as evaluation for ODP modelling tech-
niques and ODP-Functions. They provide
important and typical examples of what
should be amenable to ODP. Discussed
will be applications in the fields of
medicine, telecom, telepublishing and
multi-media.

ICODP’93 will provide an opportunity to
exchange experience and information
about the recent activities of standard-
ization bodies such as ISO, CCITT, ETSI,
projects within R&D programmes like
RACE, ESPRIT and AIM, and interest
groups like CSCW and TINA.

The organizational profile of the confer-
ence reflects its active working charac-
ter. Leading experts will open sessions
where refereed papers document current
research trends. Shorter position state-
ments will be targeted especially to in-
dustrial participants, either to present re-
cent developments or to articulate prob-
lems for which support is requested.
Facilities for tool demonstrations will
also be offered.

]

Please contact: Jan de Meer - GMD
Tel: +49 30 254 99 200
E-mail: icodp93@fokus.gmd.de

EUREKA
Conferences

Q)

-
Lillehammer 94

Lillehammer, Norway,
13-16 June 1994

If you want to see what the host town for
the 1994 Winter Olympics looks like,
here is your chance. A series of EUREKA
conferences will be arranged at Lille-
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hammer next year. One of the confer-
ences that will be of particular interest to
the ERCIM society is on “Information
Technology for Environmental Man-
agement”.

The issue will be addressed by keynote
speakers, through specialized paper pre-
sentation and poster sessions. This spe-
cial conference is scheduled for 14-15
June 1994. At the end of the conference
all the participants will join the EUREKA
ministers from all the member countries
for a plenary session expected to draw
3000-4000 people. And of course you
will get a chance to tour the Olympic
sites.

Topics:
Small workshops will be conducted on
the following themes:

« sensors and remote sensing

e data processing and data quality
control

o data transmission

« data bases for resources and the
environment

» modelling
e data presentation

» decision support systems

A complete invitation booklet will be dis-
tributed in the fall this year (September-
October). B

Please contact:

Truls Gjestland - SINTEF-DELAB
Tel: +47 7 59 26 45

Fax: +47 7 59 43 02

E-mail: eureka@delab.sintef.no

Workshop on the
Development and
Transformation
of Programs

Nancy, France,
3-4 November 1993

This workshop is intended to address the
scientific, technical and pragmatic issues
involved in the development of specifi-
cations and programs using transforma-
tions.

Topics:
Topics include, but are not limited to:

e Formal transformations rules,
¢ Development strategies,

 Description of the program transfor-
mation process,

¢ Reuse and adaptation of programs,

» Tools and environments to support
program transformations.

Deadline:

15 September 1993: Submission of con-

tributions (full papers of 8 to 12 pages).
|

Please contact: Jeanine Souquieres -
CRIN-CNRS & INRIA-Lorraine

Tel: + 33.83 592012

Fax: +3383 413079

E-mail: souquier@loria.fr

Analysis
and Optimization
of Systems

Sophia-Antipolis, France,
15-17 June 1994

The 11th International conference on
analysis and optimization of systems, or-
ganized by INRIA, will be the second spe-
cialized conference of the series. This
time the specific field covered will be
discrete event systems (DES).

Topics:

e The automata theory approach
» Hybrid systems

e The Petri Net approach

¢ The max-plus algebra approach

 Simulation, pertubation analysis, gra-
dient estimation

e Large DES

e Manufacturing systems

¢ Telecommunication systems
e Parallel computing

Deadlines:

15 October '93: Full papers

31 December '93: Acceptance

20 February 1994: Camera ready papers
B

Please contact:Francois Tapissier - INRIA
Tel: +33 1 39 63 56 00

Fax: +33 1 39 63 56 38

E-mail: symposia@inria.fr

IC3A: Amsterdam

Initiative in
Complex Systems
Research

by Henk Nieland

The Interdisciplinary Centre for Com-
puter based Complex systems research
Amsterdam (IC3A) is a joint initiative
of the University of Amsterdam (Fac-
ulty of Computer Science and Mathe-
matics) and CWI. The Centre was
opened officially on May 17 during the
HPCN'93 Europe Conference in Ams-
terdam.

At this conference some 200 experts from
Europe and beyond discussed several as-
pects of High Performance Computing
and Networking. From the political side
reactions were given on the well-known
Rubbia Report by representatives of the
EC (H. Forster) and the Dutch Ministries
of Education and Science (P.A.J. Tinde-
mans) and Economic Affairs (J.J. van
Scheijen).

IC3A aims at accelerating HPCN research
by being a focal point in a network of in-
terdisciplinary cooperation, with partic-
ipation of the public and private sectors
at the national as well as the international
level. The research programme focuses
on:
 computational methods and tech-
niques to realise and support the
study of complex systems in science
and technology

« generic methods and techniques to
create new computer functionality's
and system integration.

Present computer facilities, operated by
the Academic Computer Centre Ams-
terdam (SARA), include a 64-node Meiko
and a 512 node T805 based Parsytec
GCel-3/512. In July 1993, a 64 node
T9000 based Parsytec GC-2/64 system
will be installed (extension to 128 nodes
before the end of 1993). Installation of
an IBM scalable power system (SPy) is
under negotiation

|
Please contact:

Peter Sloot - University of Amsterdam
Tel: +31 20 525 7463
E-mail: peterslo@fwi.uva.nl
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Prof. Enrico
Garaci,

the new
President

of the ltalian
National
Research
Council

CNR - Prof. Enrico Garaci is the new
President of the Italian National Research
Council. After graduating in Medicine
at Rome University in 1966, Prof. Garaci
immediately embarked on an academic
career, becoming Rector of the
University of Rome (Tor Vergata ) in
1982. Since 1972, he has been a mem-
ber of the CNR Committee for Medical
Sciences and Biology and was appoint-
ed as its President in 1981, thus becom-
ing a member of the CNR Advisory
Board. He is a member of the National
Council for Science and Technology of
the Ministry for the Universities and
Research (MURST), President of the
Rome Research Consortium, and of the
first Scientific and Technological Pole
in Rome. The main research activity of
Prof. Garaci, documented by more than
150 publications, is in the study of im-
munity defence mechanisms. Prof.
Garaci takes over from Prof. Luigi Rossi
Bernardi, who maintains an important
role in CNR as President of the CNR
Research Area in Milan.

a8
Prof. Wolfgang
K. Giloi,
head of the
Research
Institute for
Computer
Architecture
and Software
Technology,
GMD. (Photo:
Miinch, GMD)

GMD - Prof. Wolfgang K. Giloi, the
head of the Research Institute for
Computer Architecture and Software
Technology (FIRST) at GMD and uni-
versity lecturer on information technol-
ogy at the Technical University of Berlin,
has been honoured with the Officer’s
Cross of the Order of Merit of the Federal
Republic of Germany (Bundesverdienst-
kreuz). Prof. Giloi has helped shape the

development of information technology
in the Federal Republic from its early be-
ginnings. In 1983, motivated by Japanese
efforts to develop a fifth generation com-
puter and with the active support of the
Federal Ministry for Research, he found-
ed the Research Centre for Innovative
Computer Systems and Technology in
Berlin which is operated jointly by GMD
and the Technical University of Berlin.
It is thanks to Prof. Giloi that GMD was
the first foreign organisation to be grant-
ed membership of the Japanese Real-
World Computing Partnership (RWCP).

2
INRIA - A compiler called MAVROS,
developed by the RODEO project of
Christian Huitema (INRIA-Sophia-
Antipolis) has been licensed to BULL by
INRIA. MAVROS is a tool for easy cod-
ing and decoding according to the set of
functionalities of the language ASN.1.
MAVROS facilitates the management of
electronic mail and its portability is im-
mediate, regardless to the operating sys-
tem. IBM has confirmed its interest to
MAVROS which should have a world
wide diffusion.

E

Wolfgang
Strobl, from the
GMD Institute
for Application-
Oriented
Software and
Systems

~ Technology.

. (Photo: Miinch,
GMD)

GMD - Wolfgang Strobl is a scientist
at GMD Institute for Application-
Oriented Software and Systems Tech-
nology. In November 1992, his Klotz
program was awarded first prize in the
games category of the international Mi-
crosoft Windows NT Shareware Contest
which was held during the American
computer fair COMDEX in Las Vegas.
Windows NT (New Technology) is a new
portable desktop and server operating
system for CPUs from Intel, MIPS and
DEC and is expected to be released for
the middle of this year.

E
INRIA — Three new INRIA-NSF
(National Science Foundation, U.S.A.)
projects have been launched:

» Geometric Reasoning about 3-D ob-
jects, with collaboration between
N.Ayache (INRIA) and G.Medioni
(Univ. of Southern California)

e The Theory of Dynamic Games and
Robust Controller Designs, with col-
laboration between P.Bernhard (INRIA)
and T.Basar (Univ. of Illinois at Urbana
Champaign)

» Simulation and Control of Constrained
Mechanical Systems, with collabora-
tion between F.Delebecque (INRIA) and
S.Campbell (North Carolina State
University)

=

INRIA — The overseas Bechtel Inc. will
distribute 02, the Object-Oriented Data
Base Management System of the com-
pany “O2 Technology” (start-up of
INRJA), in Japan. The Japanese version
of 02 will be launched in Tokyo in
March 1993.

Prof. Laszlé
Lovasz,
received the
Brouwer Medal
(Photo: Peter
van Emde,
Boas)

CWI — The Hungarian mathematician
Laszlé Lovasz has received the Brouw-
er Medal from the Dutch Mathematical
Society. The medal, named after the fa-
mous Dutch mathematician L.E.J.
Brouwer (1881-1968), is awarded once
in three years to a mathematician of out-
standing international reputation. Prof.
Lovasz is affiliated with E6tvos Lorand
University in Budapest and Princeton
University in the USA. He is well known
for his work on the application of geo-
metric methods to combinatorial and al-
gorithmic problems such as polyhedral
methods and the basis reduction method.
He received the medal on April 15, after
giving a lecture on “Combinatorics, com-
putation, and topology” at the annual
Dutch Mathematical Congress in Ams-
terdam.

|
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