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Queueing theory was invented in the first half of the 20th century to model and design the voice communication network better known as telephone system. In the second half of the 20th century, queueing theory contributed to the design of data communication networks that became the Internet of today. Classically, both types of queueing models make significant use of the steady state theory for Markov processes.

Many realistic problems involving the use of communication services and resources are better
served by Markovian models that are time-inhomogeneous with time varying or dynamic rates.
The price to pay for acknowledging this reality is that the static results of long-run steady state
analysis is no longer applicable.

In this talk we present a new type of queueing theory for models with dynamic rates.
Using this new type of dynamic queueing rate analysis, we can describe more of the
dynamic behavior that would otherwise be washed out by a static, steady state analysis.

For random systems that model the total amount of resources requested by arriving customers,
their mean behavior can equal a dynamcial system. From these dynamical queueing models, we can
derive a set of strategic decisions for the management of voice communication systems. This is done through applying the dynamic optimization techniques of Lagrangian mechanics with constraints
to these averaged, deterministic systems.
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