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Analyzing and M odeling Open Source Software as Canp lex Netw orks
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(The Key Laboratory of Canplex Systens and Intelligence Science Instinte of A utan atbn
Chmnese Acadany of Sciences Beijing 100080 Chna)

Abstract Softvare systems nclud ng those based on open-source code are becan ng increasingly cam-
plex Sudyng hen as canp kx neworks can provie quantifiab le m easures and useful nsghts fran the
pont of view of software engneering In themeanwhile as one of themost canp lex manm ade artifacts
they provile a fruitul app lcation danamn of canplex system s theory In this paper we analyze one of the
m ost popu lar L. nux meta packages/d istrbutons called the Gentoo system. In our analysis wemodel soft
ware packages asnodes and dependencies anong them as arcs Our enpirical sudy shows that the resul
tng Gentoo netvork can not be exp laned by existing randan graph models This motwates our woikk n
devebping a nev model nwhich nev nodes are connected to 0ld nodes with probab ilities that depend not
only on the degrees of the old nodes but also the “ ages” of these nodes Through smulatbn we demorr
strate that ourmodel has better exp hnatory pover than he existngmodels
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