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Daily Planning
Wednesday, June 2
9:00 – 10:00
Lot-sizing as strong relaxations of network design problems modelled as  mixed-integer programs, M. Van Vyve (Université Libre de Bruxelles)
The multi-commodity fixed-charge network flow problem (MCFCNF) is a  basic structure that arises in many telecom optimization problems. We  are given pairs of nodes between which demand (e.g. data) must be routed  through a network. Capacity is installed on the arcs in multiples of a  given value (e.g. bandwidth of the cable). The goal is to minimize  routing and capacity installation costs. From this point of view,  lot-sizing problems can be seen as special cases of MCFCNF on  very simple graphs, but also as relaxations of MCFCNF.  Thus, polyhedral results on lot-sizing models can be applied  directly to MCFCNF to improve its MIP formulation. After reviewing  classical and more recent results on lot-sizing models, I will discuss  what are the open problems in lot-sizing important for telecom applications.

10:00 – 10:15
Coffee Break

10:15 – 10:45
Meshed-networks Reliability : New Exact Result, C. Tanguy, (CORE/MCN)
Both 2-terminal and all-terminal reliabilities are crucial parameters of network operation in an environment of random component failures. In the literature, a network is usually represented by a probabilistic graph made of ``perfect'' nodes and edges, the latter undergoing statistically-described failures. The calculation of 2-terminal and all-terminal reliabilities has been shown to be #-P complete for an arbitrary graph. This holds true for planar graphs too, even with the simplifying assumption that all edges have the same reliability $p$. Only ``series-parallel'' graphs were considered simple enough to lead to manageable expressions of the reliabilities. In all other configurations, the mere numerical determination of the reliability becomes quite tricky when the size of the network increases. The commonly used policy then consists in bracketing the true value by lower and upper bounds --- which make full use of graph theory and combinatorics --- or in performing Monte Carlo simulations.

In this work we consider the 2-terminal reliability for a few ``ladder'' networks, which correspond to the real-life cases of disjoint primary and back-up paths between the source and the destination, with added, non-perfect connections between transit nodes. We give the analytic --- and formally beautifully simple --- expression for the availability of a connection, with arbitrary individual node and link reliabilities. When they are respectively given by $p$ and $\rho$, we easily obtain the influence of the network's size. We have also analytically solved the perfect-node Brecht-Colbourn ladder network configuration, where the node connectivity is four instead of three. 

We discuss the complex zeros (Brown-Colbourn conjecture) and the generating functions of the reliability polynomials. We will also present a strategy to generalize the abovementioned results to self-similar networks, the ultimate goal being to increase the number of exactly-solvable (in terms of reliability) network topologies, which could themselves lead to a substantial improvement of upper or lower bounds for more general networks.  
10:45 – 11:15
Optimal aggregation for multicast, N. Faure, E. Gourdin (CORE/CPN)
We consider the problem of designing an optimal layout of several parallel multicast sessions. More precisely, each one of $n$ customers requires some of the $m$ possible multicast sessions. The obvious solution consists in sending to each customer exactly what he requires. Unfortunately, a telecommunication network cannot  manage many multicast sessions at a time. When $m$ is large, it is necessary to group the multicast sessions into a limited number of clusters, each resulting cluster being then processed by the network as single aggregated multicast session. In such a cluster, every session required by some of its customers must be sent to all the customers of the cluster, even to those that did not require the session.  The problem then consists in aggregating the $m$ sessions into $p$ clusters to limit the number of unnecessary information sent to customers. This problem is formulated as an integer linear programming problem. Our study relates to the search of cuts to strengthen the model.
11:15 – 11:45
Detection of communities in the web graph, A. Skoda, (BIZZ/DIAM)
We consider the problem of analysing the web only using the graph structure formed by the web pages and the hyperlinks between them. In particular, we observe that some pages are densely connected, having a lot of links between them and a few links to other pages, creating a community structure. We investigate the problem of the detection of these communities. The goal is to improve the quality of responses to a given query on a search engine and more generally to provide a better classification of web pages. We are looking for new separative methods to apply to this problem. In this context, we focus on the computation of the strength of a graph and we study the related problem of the attack of a network
11:45 – 12:15
New research axes for optimization planning tools for mobile cellular, J.-F Morlier, Denis Renaud, P. Chambreuil (RESA/NET)
We consider the problem of analysing the web only using the graph structure formed by the web pages and the hyperlinks between them. In particular, we observe that some pages are densely connected, having a lot of links between them and a few links to other pages, creating a community structure. We investigate the problem of the detection of these communities. The goal is to improve the quality of responses to a given query on a search engine and more generally to provide a better classification of web pages. We are looking for new separative methods to apply to this problem. In this context, we focus on the computation of the strength of a graph and we study the related problem of the attack of a network.
12:15 – 14:00
Lunch
14:00 – 15:00


 A convex-analysis perspective on (disjunctive) cuts, G. Cornuejols and C. Lemaréchal  (INRIA Rhônes-Alpes)
This talk is mainly pedagogical: we demonstrate the use of tools from convex analysis to the general problem of cutting plane generation. The problem is thus treated in a completely LP-free context, up to the point where disjunctive polyhedra and the generation of facets come into play. This allows a higher point of view which helps understand what one is doing; besides, it can be applied to non-polyhedral relaxations, for example SDP.
15:00 – 15:30
Coffee Break

15:30 – 16:00


 From linearity to convexity,. A. Laugier (BIZZ/DIAM)

We present for the positive semi-definite case an analogue theorem to the Meyer Mac Mullen decomposition theorem of polyhedra. We consider a familly of m symetric matrices involving m linear inequalities defined over the cone of the positive semidefinite matrices, then we study the cone of the right-hand side vectors such that the linear systems of inequalities have a solution, after we characterize the extremal rays of this cone we give a decomposition theorem for spectrahedra as a corollary of the Caratheodory's theorem.
16:00 – 16:30
Robust capacity assignment, G. Petrou, (CORE/MCN), C. Lemaréchal (INRIA-Rhônes-Alpes), A. Ouorou (CORE/MCN)

In telecommunications network design, one of the most frequent problems is to adjust the capacity on the links of the network in order to satisfy a set of requirements. In the past, these requirements were demands based on recent historical data and demographic predictions. Nowadays this method is inadequate because of new technologies development and customers movement due to competitiveness. The demands present considerable variability, and robustness is now regarded as a major consideration. In this work, we propose a minmaxmin formulation and a methodology that deal with the uncertainty of the demand. When the uncertainty is modeled as a convex hull of certain scenarios a cutting-plane procedure can be applied. We will compare the Kelley and the Elzinga-Moore method. For the general case we introduce a theorical study for the lower bound.
16:30 – 17:00
Separation of partition inequalities in graphs decomposable by 2-node cutsets, M.D. Biha (Université d'Avignon), A. R. Mahjoub, L. Slama (Université Blaise Pascal) 
With the introduction of optical fiber technology in telecommunications, designing a minimum cost survivable network has become a major objective in telecommunication industry. Survivable networks have to satisfy some connectivity requirements, that is they have to remain connected if some links (or nodes) fail. The so-called partition inequalities arise as valid inequalities for many survivable network design problems. In this talk we will be mostly concerned by the separation problem associated to these inequalities in the graphs that decompose by 1 and 2-node cutsets. We will show that that problem can be solved in polynomial time by a pure combinatorial algorithm in such a graph provided that such an algorithm is known for the pieces.  Some applications, in particular for the k-edge connected subgraph problem, will also be discussed.
Keywords : Separation problem, partition inequalities, 2-node cutset, facet.

17:00 – 17:30
Polyhedral approach for the k-edge connected subgraph problem: Valid inequalities and Branch-and-Cu, F. Bendali, I. Diarrassouba (Université Blaise Pascal ), M.D. Biha (Université d'Avignon), A.R. Mahjoub, J. Mailfert (Université Blaise Pascal)

A graph G=(V,E) is said to be k-edge connected, for a fixed integer k >= 1, if between every pair of nodes there exist at least k edge-disjoint paths. Given weights on the edges of G, the k-edge connected subgraph problem is to find a k-edge connected subgraph of minimum weight. This problem has applications in the design of survivable networks and we will discuss it from a polyhedral point of view. We will consider in particular the case with high connectivity requierements, that is when k >= 3. We will present some valid inequalities for the associated polytope and discuss separation procedures. We introduce some reduction operations that permit to accelerate the separation process. Using these, we devise a Branch-and-Cut algorithm for the problem and present some computational results. 
Keyword : Survivable network, facet, polytope, Branch-and-Cut algorithm, separation, reduction operation.

17:30 – 18:00
On Localizing AS-Level Logical Links. M. Meulle (TECH/LEI)
The routing architecture of Internet is handled by the Border Gateway Protocol (BGP) since 1989.  This routing protocol is used to exchange across 19 000 Autonomous Systems (AS) "destination-based" routing information toward more than 170 000 networks.  Each AS (owned by an Internet Service Provider (ISP), an University or a Company) is free to extend its own network and to interconnect with any AS,  at any place, at any Service Level Agreement and with any business relationship (usually: Regional Peering or Global Peering, Domestic Transit or Global Transit).  Despite many research efforts, the Internet is still a strategic market place that is not regulated [1].  In this context, ISPs don't have to publish their own network infrastructure nor routing policy, even if their impact could be important on properties and behavior of global Internet routing dynamics. Anyway, Internet Tomography at AS-Level, Interdomain Traffic Engineering  and Decision Support techniques for ISP's peering coordinators suffer from insufficient and incomplete inter-domain informations, even at the AS-Level [2]. 
 In this study, we propose a new and simple method to geo-localize about 80% of AS-Level links seen from multiple vantage points. Our approach filter BGP network announcements[3,4] and merge data coming from the BGP protocol [5,6,7] (Table dumps or updates message of BGP routers),  Regional Internet Registries [8],  and other public data sources [9].
Keywords: Internet, BGP, interdomain tomography, localization.

References:

[1]. Geoff Huston, Where's the Money? Internet Interconnection and financial Settlements", 2005.
[2]. Comparative analysis of the internet as-level topologies extracted from different data sources, 2005.
[3]. Xiaoliang Zhao and Dan Pei and Lan Wang and Dan Massey and Allison Mankin and S. Felix Wu and Lixia Zhang, An analysis of BGP multiple origin AS (MOAS) conflicts, Proceedings of the 1st ACM SIGCOMM Workshop on Internet Measurement, pp. 31-35, ACM Press, 2001.
[4]. R. Mahajan, D. Wetherall and T. Anderson, "Understanding BGP misconfiguration", ACM SIGCOMM, august 2002.
[5]. University of Oregon, "Route views project", http://archive.routeviews.org/ 
[6]. RIPE NCC, "Routing information service raw data", http://data.ris.ripe.net/
[7]. http://www.traceroute.org/
[8]. Resources delegated within an Internet region.

[9]. Packet clearing house, http://www.pch.net/resources/data/exchange-points/

Daily Planning
Thursday, June 16
9:00 – 10:00
Distributed Data Structures: A Survey, C. Gavoille (University of Orsay)

This survey concerns the role of data structures for compactly storing and representing various types of information in a localized and distributed fashion. Traditional approaches to data representation are based on global data structures, which require access to the entire structure even if the sought information involves only a small and local set of entities. In contrast, localized data representation schemes are based on breaking the information into small local pieces, or \emph{labels}, selected in a way that allows one to infer information regarding a small set of entities directly from their labels, without using any additional (global) information.
10:00 – 10:15
Coffee Break 

10:15 – 10:45
Distributed Data Structures: A Survey, C. Gavoille (University of Orsay)

10:45 – 11:15
Optimization strategies for fuzzy logic controllers, Z. Altmann (RESA/)

We will investigate various types of common generating functions, and in particular algebraic ones (trees, animals, heaps of pieces,...), illustrating some ideas of the basic principles, and giving bijective proofs. Then we will see some links between combinatorics and algorithmics, with a particular emphasis on Young arrays, some nice algorithms like Robinson-Schensted, and the methodology of determinants and non-crossing paths. If we have enough time, we will also explore the combinatorics of exponential power series, and rational power series (method of transition matrices, automata) and a little bit of q-series and q-analogs.

11:15 – 11:45
Paritionning problems in large-scale Internet networks, F.A Ozsoy (ULB)
In this study, we aim to optimize some decision paramaters in large-scale deployments of two routing protocols: the Intermediate System-Intermediate System (ISIS) protocol and the Border Gateway Protocol (BGP). ISIS is an Interior Gateway Protocol. It is based on dividing the Autonomous System (AS) into sub-areas and establishing a hierarchical communication among the routers of the AS based on the sub-areas created. BGP is an Exterior Gateway Protocol. There are two alternative implementations of the BGP deployment within large ASs. These implementations are called Route Reflection and AS Confederations. Route Reflection is based on creating a hierarchy for distributing routing information in the AS; and, AS Confederations is based on dividing the AS into fully meshed sub-ASs and distributing the routing information through the use of full-mesh sub-ASs. In this study, we will be focusing on finding optimal large-scale deployment parameters for these protocols.
11:45 – 12:15
Inferring link weights in IP networks,  E. Gourdin (CORE/CPN)
This problem, also sometimes called Inverse Shortest Path problem consists in computing a set of values or weights to assign to the links or edges of a given graph so that each one of the path of a given set is the shortest. There are several ways to model and to address this problem. In this talk, the latest results from the literature will be presented together with some contributions of our research group.

13:00 – 18:00 
Lunch and Social  activities

Daily Planning
Friday, June 4 
9:00 – 10:00
Optimisation combinatoire multiobjectif, X. Gandibleux (Laboratoire d'Informatique de Nantes Atlantique - Université de Nantes)
Située au point de convergence entre deux domaines excessivement actifs, à savoir 
l'optimisation combinatoire et l'aide multicritère à la décision, l'optimisation combinatoire multiobjectif  est un domaine qui a été longtemps peu étudié. Ce constat est d'autant plus étonnant sachant qu'un problème d'optimisation combinatoire réel véhicule souvent plusieurs objectifs généralement conflictuels. Une modélisation réaliste de ces problèmes, ainsi que l'élaboration de recommandations d'actions à leur apporter, peuvent difficilement se faire en se référant à un cadre fondé sur un critère unique de synthèse. Les spécificités du domaine nécessitent donc l'élaboration de connaissances, méthodes, techniques et procédures opérationnelles propres à l'optimisation combinatoire multiobjectif. Cet exposé est une introduction à l'optimisation combinatoire multiobjectif; après avoir posé les principaux concepts, fausses idées et difficultés, il présentera quelques domaines d’application, des méthodes exactes de résolutions ainsi que des méthodes approchées. Plusieurs pointeurs vers des ressources seront donnés en conclusion.
10:00 – 10:15
Coffee Break

 10:15 – 10:45
Dynamic tarification models, M. Oughdi (RESA/NET)

Les opérateurs des réseaux mobiles sont confrontés à la congestion ponctuelle de leur réseau. Les études menées sur la tarification dans le domaine de la télécommunication tendent à démontrer que cela constitue un moyen efficace de régulation du trafic mais aussi d'accroissement de la rentabilité du réseau. Il s'agit ici de proposer une politique de tarification basée sur l'ajustement du prix de la communication à l'échelle d'un réseau en fonction de la période d'appel. L'approche proposée repose sur une prédiction du comportement de l'utilisateur ainsi que d'une modélisation du réseau.

10:45 – 11:15
Fair power and transmission rate control in wireless networks, J. Galtier (BIZZ/DIAM), C. Touati, E. Altmann (INRIA – Sophia-Antipolis)
In third generation mobile networks, transmission rates can be  assigned to both real time and non real time applications.  We  address in this paper the question of how to allocate transmission rates in a manner that is both optimal and fair.  As optimality  criterion we use the Pareto optimality notion, and as fairness  criterion we use a general concept of which the max-min fairness  (which is the standardized fairness concept in ATM networks) and the  proportional fairness (which characterizes fairness obtained by  transport protocols for the Internet) are special cases. We  formulate the fair allocation problems as optimization problems and  propose both exact as well as approximating solutions. We consider  both uplink and downlink problems and study also macrodiversity.
11:15 – 11:45
Multi-Period Network Design with Routing Conservation, B. Lardeux (CORE/MCN)
We present a generalization of the network design problem in an horizon time. Given demand matrices at several dates, we have to design a network expansion through time. Installed bandwidth capacities on links have to be sufficient in order to route all traffic demands at any time. Costs depending on installed capacities is minimized for all periods. A  general step increasing cost function modelizes the cost evolve in every link. We introduce another strong constraint in our model. Due to traffic engineering requirements in the transmission layer of a telecommunication network, the chosen paths for routing demands at previous periods are conserved in next periods. Only adding demands have to be routed at a period. We propose a compact model called "capacitated model" and obtained with the Farkas-Minkowski lemma. The exact method we present is based on a multiple constraint generation procedure relied on the CPLEX MIP which solves relaxed integer programs. Several types of valid inequalities are generated thanks to efficient multicut heuristics. Optimal solutions are obtained for quite smal but hard network expansions for two or three periods. We compare these results with optimal solutions from the same instances without the routing conservation constraint.
11:45 – 12:15
Lexicographic optimisation: applications in telecommunication networks D. Nace (UTC)
In this work, we provide a discussion on lexicographic optimisation and presents its relation with max-min fairness. We next introduce the lexicographically minimum load linear programming problem and a polynomial approach followed by the proof of correctness [2]. This problem has applications in numerous areas where it is desirable to achieve an equitable distribution or sharing of resources. We consider the application of our technique to the problem of lexicographically minimum load in capacitated multi-commodity networks and discuss some special non-linear cases, including the Kleinrock load function, [2, 3]. An application in the max-min fair routing is also presented, [1, 4].

References:

[1] D. Nace, L. N. Doan, E. Gourdin, B. Liau "Computing Optimal Max-min Fair Resource Allocation for TCP Flows”, soumis dans IEEE/ACM Transactions on Networking.

[2] D. Nace, J. B. Orlin "Lexicographically Minimum and Maximum Load Linear Programming Problems" working paper. 
[3] D. Nace, O. Klopfenstein, "On the lexicographically minimum loaded networks", INOC’2005, mars 2005, Lisbone Portugal.

[4] L. N. Doan “Routage équitable te dimensionnement dans les réseaux », Rapport de thèse, mai 2005.

12:15 – 14:00
Lunch
14:00 – 14:30

Comparison of different QOS oriented objectives, O. Klopfenstein (CORE/CPN)
We consider the problem of routing several commodities in a given network to achieve quality of service goals. An important related issue is the choice of a suitable objective function for this routing 

problem. Many approaches are very classical, such as the maximization of the minimal residual bandwidth, the minimization of the so-called Kleinrock function, or of a linear approximation of this function. Other slightly different objectives may also be envisaged. 
The main purpose of this study is to provide an extensive numerical analysis of these different approaches. This comparison deals with the obtained solution characteristics, but also with numerical and algorithmic difficulties. 
14:30 – 15:00

Optimizing the IEEE 802.11b performance using slow time congestion window decrease, J. Galtier (BIZZ/DIAM)

We investigate a new process for the decrease of the IEEE 802.11b Contention Window (CW) called CW decrease, introduced by Ni et al. We give some mathematical analysis of the model that explains the experimental results previously obtained. The analysis allows us to refine the MAC optimization and reach the optimal asymptotical saturation throughput when the number of stations increases. We also investigate other parameters such as the average waiting time, that lead us to introduce another variant of the CW decrease that we call additive - as opposed to the multiplicative original scheme.  We provide some experimental results based upon simulation to validate our analysis.  Surprisingly our global goodput rate in the basic mode is kept from 7.4 Mbit/s with 5 stations to more than 7.3 Mbit/s with 100 stations, overperforming by 40 % the original basic scheme and by 8 % the scheme with the RTS/CTS enhancement.

17:30 – 18:00

Mathematical Models for the delay constrained routing problem, Walid Ben Ameur (Institu National des Télécommunications) A. Ouorou (CORE/MCN)
Given a network with known link capacities and traffic demands, one can compute the paths to be used and the amount of traffic to be send through each path by  solving a classical multi-flow problem. However, more quality of service constraints such as delay constraints, may be imposed and the routing problem becomes difficult to solve. We assume that  the delay on each link depends on both its capacity  and the total flow on it. We show that satisfying the delay constraints and the capacity constraints is an NP-complete problem. We give  a convex relaxation of the delay constrained routing problem and present some ways to get upper and lower bounds on the problem.
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