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Moblile ad-hoc networks

x All nodes are mobile

» No Infrastructureis
required

x All nodes act as routers

® [nformation Is relayed from
node to node using
Multihopiwirelessipaths

» Nodes have to cooperate

® Self-configuring-and:self-
organizing networks iy
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Use cases of MANE s

x Smart devices ZUbiguitous:computing
®x \/ehicular:ad:-noc Networks

x Disaster reliet situations

x \\Vireless sensor networks

x Digital battlefield
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MANE | challenges

» Dynamic network topology change aue to:nodes mopility
» All decisions should be distributed

= | imited banawidth for communication

x Channel usage should be efficiently-used

» \/olume of signalization (overhead) should be limited

» Efficient power management

= Misbehaving/selfish nodes

StillEmaintain:an-acceptable guality of service
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Network communities

"A community 1S a subgraph-in-wnich the:density-ofinternal.connections is
larger than the connections-with:the rest-ofnodes in-the-network:

x Detecting communities is a
NP-hard problem

® Most approaches are non-

ocal (l.e. not suitable for
\VVANN =R RS)

x Detecting network
communities Is an
optimization: problem
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Modularity: an example of
metric for community. detection

2 r: a community
Q weze (6 ry T aT ) e, fraction of links between two nodes of the community r
r

a,: fraction of links going in/out community r

x |ntroduced by Newman and
Girvan’

x Higher Q values correspond
to accurate community
partition

x (Q canbe used in-afitness
function of an optimization
oroblem il

"M. E. J. Newman and M. Girvan, Phys. Rev. E 69, 026113 (2004) |y
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DA-GRS: creating spanning
trees In distributed manner
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DA-GRS: creating spanning
trees In distributed manner
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' A. Casteigts and S. Chaumette, Dynamicity Aware Graph Relabeling Systems (DA-GRS), 2005
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Project objectives

x Study the relation:between:constricted:spanning:tree
(like DA-GRS)-and:network:community:Structures:

x Does the tree structure match/represent the
community: topology:?

= Optimize theimatching:petween:community: structures
and-spanning:tree:construction

x Propose a heuristic for DA-GRS to optimize the
matching

.l
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Prerequisites

x  JAVA programming
® Basic background in-algorithmic
x Basic background in-graph theory

® Basic background in-networking

x Project requires use of a network simulator and/or graph simulator:

x [ool usage will be taught during project
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Contacts

x Guilllaume-Jdean Herbiet
<apivadee.piyatumrong@uni.lu> <quillaume.herbiet@Quni.lu>

x Office EOOY = Office EOOS
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