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Simulation is the de facto tool for computer architecture performance evaluation.
It implies modeling the events of interest in the intended architecture to be evaluated.
Traditionally, software simulators have been used. Although such simulators are
inexpensive and flexible, they lack the required speed, especially for cycle-accurate
models. In the multicore era, processors became much more complex. They comprise
large number of cores, complex memory hierarchies, and complex interconnection
networks. Thus, the design space to be explored became much larger. Moreover, this kind
of architecture has a voluminous number of concurrent events. Therefore, there is a
crucial need for a very fast simulator even if it sacrifices degree of accuracy. In the early
stages, the goal is to compare different architectures rather than to have accurate
performance numbers. In this dissertation, we propose HySim, a hybrid
software/hardware simulation framework for early architectural exploration of chip
multiprocessors. It exploits the flexibility of software and the massive parallelism offered

XiX



by the FPGAs. HySim is a two phase simulation framework. In the first phase, the
application is natively executed under Intel pin tool. The output of this phase is the
application’s execution trace. In the second phase, this trace is fed into an FPGA-based
timing model to perform timing simulation. As it is well known, the trace size is very
large to store, especially on FPGAs because they have limited storage resources.
Therefore, this trace is compressed on-the-fly into an executable format that can be
executed by the timing model. Thus, the contribution in this dissertation is twofold: (1) an
efficient trace compression technique with a compression ratio of up to 2987.9, (2) a very
fast simulation framework. HySim has been validated against real hardware using a subset
of SPLASH-2 and PARSEC benchmarks. The simulation results showed that HySim
speed is up to 2204.257 MIPS with 14% average absolute error relative to real hardware

execution time.
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