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Current and future generations of extreme scale computers have achieved and are expected to achieve increases in performance
via greater levels of parallelism at multiple levels, e.g. within the processors as well as increasing the number of processors and
nodes. Therefore, a need for predictive, quantitative models of computational performance is growing.

Recently, in [1] a deterministic microscopic model of data processing and flow in an extreme scale computer with interprocessor
communications and asynchronous executions has been proposed. Then, the fluid-limit model which treats such a machine in a
continuum framework is derived in order to have potential benefits, such as the simulation of data flow in large systems and the
possibility of using the theoretical tools of partial differential equations to study the performance of these systems.

In this talk, we reformulate the macroscopic model of data flow as a conditioned hyperbolic system of partial differential equa-
tions and analyze weak solutions. Further, we present the relaxation system associated to the model in order to propose an
implicit-explicit discretization of the system and, consequently, to numerically investigate the solutions of the model. Finally, we
analyze a control problem where the objective is the minimization of the processing time. The optimal control is then applied on
the distribution of the processing rate among the processors.
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