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In Internet environment, traffic flow to a link is typically modeled by 
superposition of ON/OFF based sources. During each ON-period for a 
particular source, packets arrive according to a Poisson process and packet 
sizes (hence service times) can be generally distributed. In this paper, we 
establish heavy traffic limit theorems to provide suitable approximations for the 
system under first-in first-out (FIFO) and work conserving service discipline, 
which state that, when the lengths of both ON- and OFF-periods are lightly 
tailed, the sequences of the scaled queue length and workload processes 
converge weakly to short-range dependent reflecting Gaussian processes, 
and when the lengths of ON- and/or OFF periods are heavily tailed with infinite 
variance, the sequences converge weakly to either reflecting fractional 
Brownian motions (FBMs) or certain type of long-range dependent reflecting 
Gaussian processes depending on the choice of scaling as the number of 
superposed sources tends to infinity. Moreover, the sequences exhibit a state 
space collapse-like property when the number of sources is large enough, 
which is a kind of extension of the well-known Little's law for M/M/1 queueing 
system. Theory to justify the approximations is based on appropriate heavy 
traffic conditions which essentially mean that the service rate closely 
approaches the arrival rate when the number of input sources tends to infinity. 

Submission history
From: Wanyang Dai [view email] 

[v1] Fri, 6 May 2011 19:33:31 GMT (17kb)

Download:
● PDF 
● PostScript 
● Other formats 

Current browse context:
math.PR
< prev | next > 
new | recent | 1105

Change to browse by:
cs

cs.IT 
math

math.ST 
stat 

References & Citations
● NASA ADS 

Bookmark(what is this?) 

         

 

Comments: 19 pages, to appear in Acta Mathematicae Applicatae Sinica, 
English Series, and the final publication will be available at 
springlink.com

Subjects: Probability (math.PR); Information Theory (cs.IT); Statistics 
Theory (math.ST)

Cite as: arXiv:1105.1363 [math.PR]
  (or arXiv:1105.1363v1 [math.PR] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!



Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 


