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A Video Traffic Model based on the Shifting-Level Process
(Part 1: Modeling and the Effects of SRD and LRD on
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Abstract

In this paper, we study the effects of long-range dependence (LRD) in VBR video traffic on queueing system.
This paper consists of Part I and Part II. In Part I, we present a (LRD) video traffic model based on the
shifting-level (SL) process. We observe that the ACF of an empirical video trace is accurately captured by the
shifting-level process  with compound correlation (SLCC): an exponential function in short range and a
hyperbolic function in long range. We present an accurate parameter matching algorithm for video traffic. In the
Part II, we offer the queueing analysis of SL/D/1/K called ‘quantization reduction method’.

Comparing the queueing performances of the DAR(1) model and the SLCC with that of a real video trace,
we identify the effects of SRD and LRD in VBR video traffic on queueing performance. Simulation results show
that Markoivian models can estimate network performances fairly accurately under a moderate traffic load and
buffer condition, whereas LRD may have a significant effect on queueing behavior under a heavy traffic load
and large buffer condition.
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