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Performance Paradoxes in Distributed Systems and Networks

— Possible Performance Degradation for All Users in GRIDs and the Internet —
Hisao Kameda University of Tsukuba®

We consider dispersion of performance objectives for distributed system, or networked computers, like
GRIDs. We identify such paradoxes that adding connections to the system may degrade the performance
of all users in the optima where some distributed objectives are achieved. We characterize the cases where
such paradoxical performance degradation occurs. We show that in some situations such performance
degradation can increase without bound. Such a paradox may occur also in computer networks like the
Internet. We discuss the above paradoxes mainly on the models of distributed computer systems, and
show numerical and theoretical results.
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