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Sequences of Growth Models
Hypothesis

Motivation

Conclusions

Research Directions



« Emergence of Scaling in Random Networks;
Barabasi and Albert

— October 1999

* On the Origin of Power-Laws in the Internet
Topology; Medina, Matta, and Byers

— April 2000



 Examined several basic power-law
relationships

— Qutdegree v. Rank of Outdegree
— Frequency of Outdegree v. Outdegree
— Eigenvalues v. Rank of Eigenvalues



* Analysis pointed to power-law
construction through incremental growth
and preferred connectivity.



rrrved at similiar conciusions to tne

Barabasi work, citing preferred connectivity
and incremental growth

— Examined the impact of node placement
and locality upon Power-Law relationships

 \Work resulted in an advanced topology
generator, BRITE



* Most work suggested that Preferentia
Growth Is the primary method of
network evolution



—Random Growth
—Incremental Growth
— Preferred Connectivity



choices of edge creation

o Uniform random node placement, then
connecting closest nodes within a
minimum radius, as If to simulate a
wireless network










 Each newly created node will only
connect to a pre-existing node

 The outdegree of individual nodes Is not
considered when making the
probabllistic choice of a nhew connection









« Any given node receives a new edge
with the probabillity:










 Time slices of the AS domain, as shown in
Faloutsoss99, present varying curvature in
the log-log plots of the separate relationships

e This leads to the possibility that one single
form of growth was not the only cause of the
power-law relationships












 If so, does the sequencing of growth
models produce relationships more
similar to those seen Iin the true global

topology?



consumer use of the network

e Economic constraints placed on growth
evolved

 Consequently, suspected that the Internet did
not always grow by the same “rule set”



model, wi e only goal being
connectivity

o After an initial period, connectivity was
governed by economies of scale, and
preferential growth takes over



the curvature of the power-law systems

e Snapshots were acquired where the change
In growth models occurs after the creation of
20%, 10%, and 1% of the total number of
nodes

« Comparison of previously discussed power-
law relationships





















growth have shaped the network
e Growth phase shifts are not “instantaneous”

« Shifts may have practical roots, such as
changes in economic bias

« Examining today’s market conditions may
lead to the possibllity of future topology
prediction



based upon modern economic
constraints

* Improved topology generators

 More accurate models for routing and
protocol development
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