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A unifying conservation law for single server queues

ABSTRACT
In this paper we develop a conservation law for a work conserving multi-class GI/GI/1 queue
operating under a general scheduling discipline. In the context of single-class queues,
conservation laws have been obtained for both non-anticipating and anticipating disciplines with
general service time distributions. In the context of multi-class queues, conservation laws have
been previously obtained for (i) non-anticipating disciplines and exponential service time
distribution and (ii) non-preemptive disciplines and general service time distribution. The
conservation law we develop generalizes already existing conservation laws, and includes in
particular popular multi-class time-sharing disciplines such as Discriminatory Processor Sharing
(DPS) and Generalized Processor Sharing (GPS). In the literature, the conservation laws for
single-class and multi-class queues are presented as if they were different in nature. The
conservation law we develop includes existing conservation laws as special cases.

2000 Mathematics Subject Classification:  60K25
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