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Internet complex network separation degree analysis based on hops 

SU Wei-ji, ZHAO Hai, XU Ye, ZHANG Wen-bo 

(School of Information Science and Engineering, Northeastern University, Shenyang 110004, China)  

Abstract: At the first the infection of the same separation degree to different network’s transmission was discussed, then 

the infection of different separation degree to same network’s transmission was discussed by giving an example of small 

world network; Internet separation degree based on hops was defined. Based on the data that were supported by 30 

monitors of global Internet from CAIDA, Internet hops was analyzed by statistic, Internet separation degree was 

computed. Small world character of Internet was illustrated more amply than the other international research result in this 

field; Aim at hops and RTT, 10 kinds regression analysis were done and a conclusion was draw  that it more accords 

with power function between hops and RTT, the key parameters were found, which proved Internet complex network 

transmission is power function. Internet separation degree time sensitivity model (ISDTSM) was created; The model of 

time series stochastic process of Internet separation degree (MTSSPISD) was created, and then the time evolvement rule 

of Internet separation degree was discussed; At last, the Internet separation and average transmission time of IP level data 

during 2008 Beijing Olympic Game were forecast by using model ISDTSM and model MTSSPISD. 

Key words: separation degree; clustering coefficient; average path length; hops; RTT; complex network; small world 

phenomenon 
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1 0.9257 1.01441 1.02980 1.16960 
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200 6.7166 5.88450 5.30789 5.26380 
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1 0.68370 0.82280 0.88840 0.94830 
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Lin 0.934 28 393.91 0.000 

Log 0.815 28 123.08 0.000 

Inv 0.410 28 19.49 0.000 

Qua 0.939 27 208.85 0.000 

Cub 0.952 26 173.57 0.000 

Com 0.765 28 91.03 0.000 

Pow 0.976 28 1138.60 0.000 

S 0.845 28 152.73 0.000 
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Exp 0.765 28 91.03 0.000 
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