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A Cell Loss Approximation for Heterogeneous ATM Traffic Based on
the Approach of the Orthogonal Projection to the Linear Subspace
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This paper describes the approximation for cell loss probability which permits to be ap-
plied without explosion of calculations to heterogeneous ATM traffic of which burst lengths
are General distribution. This approximation is an extension of that for homogeneous ATM
traffic based on the approach of the orthogonal projection to a linear subspace which has been
used for pattern recognitions and signal processing. In this extension, based on generalized
Edegeworth theory, we approximated the distribution of cell arrival rate with an orthogonal
projection to the subspace spanned with a binomial distribution. Furthermore, to approxi-
mate the distribution of queue length with an projection to the subspace, we obtained the
exponential distribution corresponding to maximum fluctuation of queue lengths generated
with heterogeneous ATM traffic through the effective mean burst length which is a compensa-
tion for both burst length and burstiness of each traffic type. The comparison with simulation
of heterogeneous traffic multiplexed with extremely different traffic types (peak cell rates are
100 Mbps, 20 Mbps and 2 Mbps) showed that cell loss probabilities of this approximation were
within or close to 95% confidence intervals
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