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Talk Outline Complex Networks
iIn Web N.O

Flexible (further parametrized) Models

1. Structural/Syntactic Flexible Models
2. Semantic Flexible Models

Model s & Al gorithms Connecti on

Distributed Searching Algorithms with Additional Local Info/Dynamics

1. On the Power of Local Replication
2. On the Power of Topology Awareness via Link Criticality

Conclusion : Web N.O Model & Algorithm characteristics:
further parametrization, typically local,

locality of info in algorithms & dynamics.
Dynamics become especially important. 5
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caling Web N.O

Thelnternetis constantlygrowingandevolvinggiving
rise tonewmodelsandalgorithmicquestions ;
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Case 1: Structural/Syntactic Flexible Model
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The networking community proposed tlgitjcomm 04, CCR 06 and Sigcomm 08]
beyond the degree sequerd; > do > ... > djp ,
models for networks o; routers should capture

how many nodes of degrecd,,; are connected to nodes of d jee 6



Networking Proposition [CCR 06, Sigcomm 06]: .
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i A random graph with same
A real highly optimized network G. average degree as G.

A graph with samé number of links A random graph with same

between nodes of degreedf,; andj as G. degree sequence as G.



The Joint-Degree Matrix Realization Problem is:
Given <V,d, D>, is there a simple graph where:
all vertices in V; have degree d(V;), and

there are dij edges between V; and V;

(resp. d;; edges inside V;).

MINCOSt,

Let V =[n].
Let V={Vq,...,V,} denote a partition of V

to classes of vertices of the same degree.
Lletd: V- N

denote the degrees of each class V.
Let D=(d;;) be a k x k matrix, where

d;; i1s the number of edges between V; and V;,
and d;; is the number of edges entirely in V,.

Definitions

The (well studied) Degree Sequence Realizatio
Let V=[n]. Let di{ > dpr > ... > dy.

MINCOSt,
random




