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Main research interests

e Systemic modelling and Complex Industrial Systems
(formal methods for component-based design; real-time systems, embedded systems)

e Algorithmics for Mobile Communications
(performance evaluation and QoS optimisation; power control for mobile communication networks

[UMTS])
Education

2001 — 2006 PhD in Computer Science, Ecole Polytechnique, supervisor — Daniel Krob.
Thesis entitled “A Framework for Studying Complex Industrial Systems: An FEz-
ample Based on the UMTS Infrastructure”
Defended on the 30th of June 2006 at Ecole Polytechnique.

2000 — 2001 DEA Algorithmique (MSc in Computer Sciences), FEcoles Normales Supérieures
Ulm and Cachan, Universities Paris 6 and 7, Ecole Polytechnique — grade “Trés
Bien” (top grade).

1993 — 1998 5 years of university studies diploma (MSc) in Mathematics, University of
St. Petersburg ~ Average 4.6 out of 5.

1989 — 1993 Certificate of majority (High school diploma), Lyceum of Mathematics and Physics

of St. Petersburg.

Professional experience

since 2006

2003 — 2004
2001

1998 — 2000
1996 — 1998

Post-doc CNRS, later Université Joseph Fourrier (since Oct. 2007), Distributed and
Complex Systems (DCS) team of the VERIMAG laboratory, formalisation of the
BIP compositional framework developed in the laboratory: developement of the
the Algebra of Connectors, study of the expressivity of the model.

Internship student (9 months internship), UM TS Architecture team at Alcatel CIT,

implementation of the 16QQAM modulation in the Link Level simulator, perfor-
mance evaluation of Hybrid-ARQ in the context of HSDPA.

Internship student (6 months DEA internship), UMTS Architecture team at Alca-

tel CIT, performance evaluation and development of Outer Loop Power Control
algorithms.

Consultant, International Systems Technologies Ltd (London), CNC administra-
tion of OneWorld (Entreprise Resource Planning (ERP) system by JDEdwards):
troubleshooting, object management, package building and deployment. Develop-
ment of several client applications using Visual C++ and SQL.

Programmer, Tor Co-operative Enterprise (St. Petersburg), Development (Visual
C++, MFC) of the interface of QuickField system (http://www.quickfield.com),
as well as the installation utility.



Research Activities

1. Power control algorithms for 3G mobile communication networks. In the context of the 3rd gen-
eration mobile communication networks such as UMTS, all users share the same radio spectrum
for their communications. Signals from different users are code separated ([Mul04, Spr02, HT01]).
Consequently, power control involves a trade-off between providing a guarantee of QoS for a given
user on one hand, which implies increasing transmit power, and reducing power consumption and
interference to other users on the other, which in turn is obtained by reducing the said transmit
power. My contribution to this project consisted in

e analysing one existing industrial solution (Alcatel-Evolium Release 3) in order to determine
a relation providing the optimal values of different parameters of the algorithm,

e analysing and optimising an advanced solution (Alcatel-Evolium Release 4) in order to ensure
faster convergence of the algorithm,

e development of a new algorithm for multi-service situation.

This project was supervised by P. Agin (Alcatel-Evolium, France). Along with the probabilistic
analysis, it involved a development of the relevant software modules for a Link Level Simulator for
subsequent verification by simulation of the full radio transmission chain.

2. Optimal Hybrid ARQ control schemes for HSDPA. In the context of High Speed Downlink Packet
Access (HSDPA; cf. [Mul04]) service, an emphasis is put on transmitting available data as fast as
possible. Therefore an opportunistic scheduling and coding approach is adapted. Whenever a block
of data cannot be received correctly, it has to be retransmitted. Turbo coding algorithm with coding
rate 1/3 is used with subsequent puncturing to adapt to the necessary transmitting rate. This
allows at retransmission to send a set of bits different from the one used at first transmission. This
technique is called Incremental Redundancy ([Per00b, Per00a]). Another technique  Constellation
Rearrangement — consists in using different symbol constellations to map blocks of bits to complex
symbols ([Enh01, Fur01]). Finally, a third technique called Chase Combining consists in adding
the new received soft decision bits to the old ones rather than replacing them ([Cha85]). A control
scheme defines the sequence of different parameters for each of these three techniques to be utilised
at consecutive retransmissions. My contribution to this project consisted in a combinatorial analysis
of all such control schemes to propose the optimal ones, and an implementation of the relevant
software modules in the Link Level Simulator for subsequent verification by simulation. This
project was supervised by P. Agin and N. Billy (Alcatel-Evolium, France).

3. Performance analysis of demodulation protocols in the context of spatial diversity. In the context
of spatial diversity, when the Binary Phase Shift Keying (BPSK) modulation is used to trans-
mit chains of bits. The receiver obtains several copies (b;,7;)~ ; of the transmitted information
bit (b;) each accompanied by a reference value (r;). The Bit Error Rate (BER), i.e. the condi-
tional probability that the bit is decoded as 1 under the condition that the transmitted value is
0, can then be expressed as P(U — V < 0), where U and V are two quadratic forms over al-
phabets A = {61,...,dn} and X = {x1,...,Xxn}, where the for all i = 1,..., N, both ¢; and
x: represent mathematical expectations of probability distributions related to different b; and r;
([Bar87, Pro95]). The formulaobtained in this context present a symmetrical nature in terms
of these variables, and therefore can be analysed by methods of algebraic combinatorics (Schur
functions, Young tableaux; see [Ful97, Mac99, Knu70, DKT00, KV05]). My contribution to this
project consisted in generalising this approach to the probability of the type P(U — V < ¢), which
corresponds to a non-zero threshold for the decision algorithm. A quadratic numerically stable
algorithm was proposed for calculating the coefficients of the Taylor decomposition of this proba-
bility, as well as a combinatorial interpretation in terms of Young tableaux and a bijection between
those tableaux and 0-1 matrices. This project was supervised by D. Krob (Ecole Polytechnique,
France).

4. Systemic modelling. The word “system”; although frequently appearing in both industrial and
academic context, does not really possess a strictly defined meaning. Indeed, different systems
(dynamic, Hamiltonian, synchronous, etc.; see in particular [F1i81, BCE103|) are considered by
different researchers and engineers according to the nature of their particular problem. These
approaches give rise to different models (finite automata, statecharts, hybrid systems, etc.; [Bro97,



ACH™95, Hen96, Sev01]) and different modelling, specification, and verification tools (MathLab,
Esterel, Scade, UML, etc.; ) characterised by extremely low interoperability due to a lack of common
semantics. In this framework, we propose a low level model generalising the Turing machine in
order to admit an input/output functionality, a temporal hierarchy (to reflect the differences in the
operating speeds of different components), and continuous behaviour (as opposed to the discrete
one). Our model allows to reunite most “classical” systems as they can be represented as its special
cases. It also introduces a new calculability theory on real numbers. This growing project is

supervised by D. Krob (Ecole Polytechnique, France).

Formalisation of the BIP compositional framework. BIP [GS05, BBS06] is a compositional frame-
work modelling systems on three layers: Behaviour, Interactions, and Priorities. This approach pro-
vides a powerful and flexible way for modelling component-based heterogeneous real-time systems,
encompassing at the same time different paradigms of communication (broadcast, rendezvous), op-
eration (synchronous, asynchronous) etc. A programming language implementing this model and
a number of related tools have been developed in the laboratory.

We have developed the Algebra of Connectors, formalising hierarchical composition of components
of a system, its semantics both in terms of interactions and in terms of causality relation between
these. We have also exhibited a number of applications of this algebra. Presently, we are working
on a notion of expressiveness for component-based models. This project is supervised by J. Sifakis
(VERIMAG, France).
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Teaching

2001 — 2004 Teaching assistant at University Paris 7 — Denis Diderot for classes in
e Compilation,
e Logic and circuits,
o Algorithmics,
e Programming (1 class in 2002-03 + 2 classes in 2003-04).

2003 — 2004 Teaching assistant at FEcole Francaise de UElectronique et de 'Informatique
(EFREI) for a “Compilation” class.

2002 — 2003 Teaching assistant at Ecole Polytechnique for “The fundamental programming and
algorithmics” class.

2001 — 2003 Teaching assistant at Pdle Universitaire Léonard de Vinci for classes in “Data
Mining” and “Relational Databases”.

1999 A number of courses at the JDEdwards Training Centre (Val de Fontenay, France)
on different technical aspects of OneWorld such as technical administration, devel-
opment etc. 2 to 5 days each.

Administrative responsibilities

2008 Member of the program committee of the 1st Interaction and Concurrency Expe-
rience (ICE’08) Reykjavik, Iceland
http//ice08.dimi.uniud.it/

2003 — 2005 Contest area supervision (Staff supervisor in 2005) at the ACM programing contest

Since 2004

December 2003

sponsored by IBM (South-Western Europe Regional Contest), Ecole Polytechnique.
http://www.acm.polytechnique.fr/2005/

Webmaster of the Union of Viét Vu Dao Clubs in Paris.
http://www.vietvudao-paris.com

Organisation of the colloquium Journées GRM.
http://www.liafa.jussieu.fr/ grm/journees/

2003 — 2004 Local organiser (LIX) of seminar Graphes, Réseauz et Modélisation (Graphs, Net-
works and Modelling).
http://www.liafa.jussieu.fr/“grm/seminaire/

Miscellaneous

June 2005 First Aid Training certificate (Attestation de formation aux premiers secours,
AFPS).

June 2004 Instructor certificate (Certificat d’aptitude a la fonction d’animateur, CAFA)
Viéet Vu Dao black belt (2 dang since 2005).

June 2000 Economics and Commercial French Language certificate (Certificat pratique de la
langue frangaise économique et commerciale de la CCIP).

1988 — 1993 A number of City Olympics in Mathematics diplomz, St. Petersburg.

Languages Trilingual: Russian (native), English, and French.

Sport Viét Vu Dao, aikido, badminton.

Other interests

Reading, contemporary music and dance, martial arts, travelling.
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