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The Computer & Decision Engineering (CoDE) departnes officially started the®May 2006. It results
from the association of three laboratories of thgikeering Faculty of the Université Libre de Briles
IRIDIA, I&R and SMG. The aim of this departmenttésjoin the expertise of the three laboratoriesctlize
innovative research and particularly in the are@asiness intelligence”.

CoDE is currently composed of 9 Professors, 8 seagearchers, 31 PhD students and 6 scientific and
industrial collaborators.

IRIDIA is the Artificial Intelligence research latstory of the Université Libre de Bruxelles. ltdeeply
involved in theoretical and applied research in potational intelligence. The major domains of cotepee
are: swarm intelligence, metaheuristics to solvalzioatorial and continuous space optimization protd, the
foundational study of biological networks and besis: applications. The research program in swarmtigence
is centered on the design of algorithms or distetyproblem-solving mechanisms using the colledbigkavior
of social insect colonies as main source of ingipina In particular, members of IRIDIA have propdse
innovative algorithms to solve different types ptimization problems and to control swarms of rabdthe
metaheuristic unit is internationally known for et colony optimization metaheuristic and is allieg team in
various stochastic local search methodologies asdterated local search and evolutionary compriati
Members of the unit are also interested in mulfeotive optimization with a focus on two main asgec

1) The development of stochastic local seafgbrithms for multi-objective combinatorial optiration
problems such as those based on the Pareto l@ahsand the two-phase framework.

2) The sound evaluation and comparison ofékalts of multi-objective optimizers through cetfiormance
relations, attainment functions, statistical testd graphical means; another related issue héne msnalysis of
multi-objective optimizers through experimentaligasechniques.

Another point of research is related to biologivatworks. The main interest is the study of nenedvorks,
immune networks, and chemical reaction systemsratite identification of what are their common fgats and
mechanisms. Members of the unit are also interasterploiting the results of these studies for¢baception
of adaptive distributed engineering artifacts. FindRIDIA develops practical business intelligenc
applications such as data mining and object orieatdutions for companies and administrations.

The laboratory of computer science and network&{jI& taking part in numerous research projectst, foe the
university or as part of national or internatiopedjects. These cover many fields of computer sgefrom
spatio-temporal data modelling to semantic welmfemftware engineering to wireless network routingm
bioinformatics to data visualization.

In the field of modeling, the department conceiwsith the collaboration of the database laboratdrihe Ecole
Polytechnique Fédérale de Lausanne, the MADS nfodéthe representation of spatio-temporal datatiSpa
temporal databases make a historically signifieauat innovative field of study, as important sciiotdvances
are necessary to develop the new generation agfasagation support and GPS-type geolocalised sesvithe
LOBSTER project studies the benefits in this dibegof semantic web, a set of methods that prosifiermal
representation of the knowledge and the creatiantefligent agents capable of logical reasonirgm8&ntic
Web is also the subject of several bioinformaticgerts, such as INMOBIO which uses them to improuve
comprehension of metabolic chains, primary mearnswefstigation for the discovery of new medicatiodBs
the other hand, the BIOMAZE project has developedstate of the art concerning the visualizatiothofe
extremely complex metabolic chains. Finally in stedy of software engineering, the new VARIBRU putj
aims at developing solutions to support the creatioan unique software that will easily adapt iftedent
users, contexts or environments. These technidhast®e applied during the entire life cycle of saftware,
from the very beginning of its development till thery moment of its use.

The “Service de Mathématiques de la Gestion” (SN4Ghe operational research laboratory of the Eawiimg
Faculty. Research activities of the SMG are maildyoted to Decision Engineering, with a particeaphasis
on Multicriteria Decision Aid.



Historically, members of the unit have been atdfigin of the PROMETHEE & GAIA methods. New resdarc
themes are conducted in this direction. From a atlttogical point of view, an extension of PROMETH®E
sorting problems, called FlowSort, is currently endtudy. Additionally, new software developments a
considered in a “first spin off” project that hdarted in September 2007.

Members of the SMG are stimulating the applicatbgeneral multicriteria tools to various applicatifields.
One may cite for instance the development and aisabf multicriteria auctions (combinatorial mutiteria
auctions, lexicographic auctions) or the integratid multicriteria methods to geographical inforioatsystems.
Another major research interest covers multiciteelational clustering. The aim here is to develepy
algorithms that allow the detection of group stanes and relations between these groups in a mitdtia
context. Finally, the topic of performance evaloatof telecommunication systems is addressed bysnefa
gueueing theory and matrix analytic methods.

From a practical point of view, researchers of$iMG are regularly involved in industrial projed&r instance,
they have successfully collaborated with Elia (vahiethe company in charge of electricity transipis$n
Belgium) to elaborate a model for the replaceméiiw and high voltage equipments. Another projezs been
conducted with the federal police to evaluate tivae gravity in Belgium.

The common goal of IRIDIA, I&R and SMG is to develoew research synergies in cross disciplinargdiel



