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Analysis on Traveling Diameter of Internet

XU Ye”®?  ZHAO Hai”'® SU Wei-Ji”? ZHANG Wen-Bo” ZHANG Xin"
D (Complex Networks Research Center, Northeastern University , Shenyang 110004)
2 (Laboratory of Embedded Technology, Northeastern University , Shenyang 110004)

Abstract Based on the theory of complex networks and the giant data samples authorized by
CAIDA, a research of real Internet samples is performed in view of complex networks theory.
Firstly, Internet is regarded as an alive system with fluctuation property according to methods
from Physics and Biology., and a formalized definition — Internet Traveling Diameter (ITD) —
is put foreword. Secondly, according to features of real samples, three models simulating the
development of ITD are put foreword. All three models include two parts, one part is Logistic
function, which simulates the basic developing trace of ITD, and the other part is composed of
sine and cosine functions, which simulates the fluctuations during the ITD’s development. Then
Experiments are performed by Float-point GA to train and learn the parameters of the three mod-
els, and the most optimized model is selected with a fitting accuracy of 97. 87 % and a forecast ac-
curacy of 97.47%. Finally, a forecast of Internet development is performed and a conclusion is
made that Internet would develop at top speed from now on to Dec. 2011, and after that the
speed would slow down and become stable in Oct. 2021 when ITD would be 10. 2073 hops.
What’s more, a forecast of Internet in Beijing Olympic Games in Aug. 2008 is performed and re-

sults are yielded that ITD would be 10. 7726 hops and Internet validity would be in a high state at

that time.
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Background

Over past few years, the research on complex network
has been developed rapidly and extended any science fields,
such as biology, physics and social science. It boils down to
two reasons: (1) With the improvement of computing capa-
bility, people can research various realistic networks inclu-
ding multimillion nodes. It could not be realized in the past;
(2) People need to recognize various networks urgently to
find out instructional macroscopical-rules. The research dis-

covered that many practical networks have some characteris-
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tics of complex networks, and Internet is a typical one.
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