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A novel method for simulating chip multi-core processors using FPGA
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Abstract
To solve the capacity limitation of field programmable gate arrays (FPGAs) when using them to conduct large
scale simulations of chip multi-core processors, a novel FPGA-based simulation method was put forward. By mixing
real processor cores with pseudo processor cores, the mothod can simulate a whole chip’ s multi-core processors by
using only one FPGA or two, and can overcome the FPGA capacity limitation effectively while alleviating the harm-
fulness to the characterization of chip multi-core processors behavior. A cycle-accurate full system simulation was
carried out by using the method, and the correctness of the proposed method was verified by using the corresponding
taped out chip. A simulation speed beyond 50MHz was achieved easily, which was 100,000 times faster than the
logic level software simulation with the same design. Under the vast increase in simulation speed, the unmodified
Linux OS can be started and the complete multi-user SPEC CPU2006 benchmark can be run by using the train test
suite. The proposed simulation method of mixing real cores with pseudo-cores can be easily, effectively used for
chip multi-core processors’ s logic verification and performance validation.
Key words: emulation, simultion, modeling, field programmable gate arrays ( FPGAs) , chip multi-core pro-

Ccessor, pseudo Processor cores
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