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Abstract:

Wirdless ad hoc and sensor networks have drawn a considerable amount of research
interests from a number of researchers from electronic engineering to computer scientists
including computer systems, architecture, and theoretician. Thistutorid will cover some
basics of applying graph and agorithmic techniques to solve some interesting and
chdlenging questions from wirdess ad hoc and sensor networks. The tutorid will cover
three important areas of wireless ad hoc and sensor networks, namely, power assgnment
and management, topology control, and energy efficient routing.

The power assgnment and management problem is to assgn power to each wireless node
such that the resulting communication graph has a certain property such as being
connected, being k-connected, having asmall diameter and so on. We will survey the
current state of the art of power assignment results for random deployed networks (thisis
beneficid for studying the mobile networks) and for fixed gatic networks.

The topology control problem in wireless ad hoc networks isto either, for each wirdess
node, choose a certain subset of neighbors to communicate, or to choose a certain subset
of nodes as the backbone of the network, in such away that energy consumption is
reduced and a certain property (such as being planar, fault-tolerant and so on) of the
resulted communication graph is maintained. Topology control could reduce the energy
consumption; increase the capacity of the network by implicitly reducing contention to
access the wirdess channe through using shorter links.

The energy efficient routing is to find the best route for unicast, multicast, and broadcast
when the underlying routing structure is fixed ether viathe topology control mechanism
or some other means. In thistutoria, we will summarize some recent theoretical results
on energy efficient unicast, multicast and broadcast under a certain energy consumption
model and link reliability modd. In addition, we will briefly tak about how to do energy
efficient routing when the possible relay nodes are sdfish and will not follow the
prescribed protocols unlessit could not do better otherwise.

Thistutoria hasthree mgor gods.

To give the attendees a brief overview of the consderable body of literature
devoted to dgorithmic and graph theoretical approachesin wireless networks.



To provide the attendees with an "agorithmic and graph theoretica toolkit"
(including computational geometry, distributed systems, graph theory, dgorithm
design and analysis and game theory), i.e., with the expertise needed in the design
and andysis of effective heurigtics and mechanisms for wirdless ad hoc and
sensor networks,

To outline the limitations of the current mode! for wireess networks, and to
bridge the gap between the theoretician and engineers.

Audience:

The tutorid will address both theoretical and technological aspects related to wireless ad
hoc and sensor networks in terms of graph theoretical and agorithmic design and
andyds, such as power assignment and management, topology contral (including flat
sructures and hierarchica structures), and energy efficient routing. For this reason, we
bdieve this tutorid is gppeding for researchers with both a computer science or
engineering background, aswell as for people from the industria community. Graduate
and undergraduate students, and any professond who is interested in entering into this
fundamentd field of wirdess ad hoc networking research, are especidly welcome,
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