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Talk Outline

1. Structural/Syntactic Flexible Models

2. Semantic Flexible Models
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Flexible (further parametrized) Models

Models & Algorithms Connection : Kleinbergôs Model(s) for Navigation

Distributed Searching Algorithms with Additional Local Info/Dynamics

Complex Networks 

in Web N.0

1. On the Power of Local Replication

2. On the Power of Topology Awareness via Link Criticality

Conclusion : Web N.0 Model & Algorithm characteristics:

further parametrization, typically local,

locality of info in algorithms & dynamics. 

Dynamics become especially important.



The Internet is constantly growingand evolvinggiving 

rise to new modelsand algorithmicquestions. 3
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ñPower-lawò degree distributions. 
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high clustering coefficients.

scaling Web N.0



Global Routing Network

(Autonomous Systems)

A rich theory of  power-law random graphs

has been developed [ Evolutionary, Configurational Models, &

e.g. see Rick Durrettôsô07 book ].
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However, in practice, there are discrepancies é
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ñFlexibleò modelsfor complex networks:

exhibit a ñlargeò increasein the     

propertiesof generated graphs

by introducing a ñsmallò extension in the 

parametersof the generating model.



Case 1: Structural/Syntactic Flexible Model

The networking community proposed that [Sigcomm 04, CCR 06 and Sigcomm 06], 

beyond the degree sequence                                            , 

models for networks of routers should capture

how many nodes of degree            are connected to nodes of degree             .

Assortativity:

small large
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Modifications and Generalizations

of Erdos-Gallai / Havel-Hakimi

Models with power lawand arbitrarydegree sequences

with additional constraints,

such as specified joint degree distributions

(from random graphs, to graphs with very low entropy).



Networking Proposition [CCR 06, Sigcomm 06]:

A real highly optimized network G.
A random graph with same 

average degree as G.

A random graph with same 

degree sequence as G.
A graph  with  same  number  of   links 

between nodes of degree       and          as G. 7



connected, 

mincost, 

random

The (well studied) Degree Sequence Realization Problem is:

Definitions

The Joint-Degree Matrix Realization Problem is:
connected, 

mincost, 

random
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