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A Individual Cell Loss Approximation for Heterogeneous ATM
Traffic Based on the Linear Filter Approach

AT1suo HAaToNOt and KENJI KAWAKITAt

This paper describes the application of linear filer approach based on Hilbert space theory
to cell loss probability approximation for individual traffic types under heterogeneous asyn-
chronous transfer mode (ATM) traffic stream. This approximation can be applied to any
burst traffic type of which burst lengths generate a General distribution and permits near
realtime processing without using high speed processors. To develop this approximation,
we introduced into the following two linear filer approaches: (1) Since the large deviation
principle verifies that queue distributions of individual traffic types became asymptotically
linearly dependent on vectors spanned by exponential functions, we approximated the queue
distributions of individual traffic types with the identical subspace. (2) Since the Edegeworth
theory verifies that an arbitrary distribution can be expanded with a binomial distribution
and its associate orthogonal functions, we approximated the distribution of cell arrival rates
of individual traffic types with a subspace panned by a binomial distribution. From the
above approximation, we concluded that cell loss probabilities of the individual traffic type
are independent of burst lengths and that the worst traffic type in cell loss probability has
the maximum peak cell rate among the traffic types. Comparisons with simulation results
showed that cell loss probability curves of the individual traffic types were almost parallel to
each other and that most of there results of the worst traffic type in cell loss probability were
almost the safe approximation close to 95% confidence intervals.
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Fig.3 Comparison with simulation results (exponential).
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