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A doubly hidden Markov model for synthesizing bursty workloads
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Abstract ; Network traffic models have been widely used to build the test environment for networks and network
services. Their accuracy directly impacts the performance evaluation results of various services and their robusiness
in the actual network environment. With the popularity of e-commerce and new network applications, the burst traf-
fic phenomenon has become one of the main features of the modern internet. Traditional traffic models designed for
stationary network traffic have difficulty in effectively describing the temporal structure and statistical properties of
burst traffic of modern networks, which causes them not to be able to accurately reflect the actual network environ-
ment. In this paper, a new structural doubly hidden Markov model was proposed to characterize the practical burst
traffic in a real network environment. Efficient algorithms for inference of model parameters and synthesis of the
burst workload were also introduced. Based on the hierarchical structure, the proposed model can reproduce the
similar temporal structure , statistical properties, and self-similarity of the real burst traffic. The proposed model in-
cludes two hidden Markov processes. The parent Markov state process was used to describe the large-scale trends or
phases of burst traffic. The child Markov process was used to describe the small-scale fluctuations that happen dur-
ing a given phase of the arrival process. Experiments were implemented to validate the proposed model.
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Fig.1 Large-scale typical phase of arrival rate process
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Fig.2 A state diagram for describing the burst traffic
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Fig.3 Time structure of real and simulated traffic
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Fig.4 Statistical properties of real and simulated traffic
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Table 2 Hurst parameters and correlation coefficients
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The 4th International Conference on
Intelligent Human-Machine Systems and Cybernetics (IHMSC 2012)

As a continuation of IHMSC 2009 to IHMSC 2011, which were held successfully in Hangzhou, Nanjing and Hangzhou re-
spectively, the 4th International Conference on Intelligent Human-Machine Systems and Cybernetics (THMSC 2012) will
take place at Jiangxi Normal University in Nanchang, China, between 26-27 August, 2012. The aim of this conference is
to provide a forum for exchanges of research results, ideas for and experience of application among researchers and practi-
tioners involved with all aspects of human-machine systems and cybernetics.

Publication

The proceedings of THMSC 2012 will be published by the IEEE Computer Society’ s Conference Publishing Service
(CPS), and indexed by EI and ISTP. The proceedings of previous three THMSC from 2009 to 2011 have been indexed by
EI and ISTP, and included in the digital libraries ( CSDL, IEEE Xplore, IEEE IEL).

Website : http : //ihmsc. zju. edu. ecn/
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