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Abstract

This theses presents a new approach that can be used to speed up SystemC simulations by
automatically optimizing the model for simulation. The work addresses the inefficiency of the
standard SystemC scheduler that may lead, in some situations, to unnecessary wake-up calls, as
well as unnecessary code execﬁtion. -

Previous solutions presented for this issue recommend remedies by applying changes to
the SystemC simulation engine and provide extra non-standard SystemC descriptions to .the
model. The main drawback of this approach is that the simulation model cannot be simulated on
any SystemC engine, and changes to the SystemC standard simuiation engine is not a preferred
solution. Moreover the previously presented solution does not solve the problem of unnecessary
code execution.

The method presented in this work analyzes the SystemC model to automatically extract
signal dependencies based on a set of rules. The rules are based on the concepts of software
slicing. This information is then used to split large processes into smaller cnes. The code of the
original process is divided among the new smaller processes. By applying process splitting on a
SystemC model, only the code that is necessary to evaluate the output signal is put in the new
small processes, and is executed only when evaluating output signals is necessary.

Process splitting is performed by a tool — SplitPro — which generates an optimized code
that can be run on any standard SystemC engine. The SplitPro tool analyzes the SystemC modules
in the simulation model and generates the dependency tree of each output port. The dependency
tree of each output port determines the input-output relationships and the necessary code for
evaluating each output. It then checks if it is possible to split the code inside one process among a
number of smaller processes without changing the behavior of the system. This way, whenever a
process is called, it will only execute the necessary code to evaluate the required output.

The SplitPro tool was used fo analyze the simulation models of an Alpha super scalar
processor and a 4-port switch. The results of these simulations are analyzed and presented in the

theses.
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