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ABSTRACT

This thesis proposes an automatic instruction extension system that utilizes retargetable compiler, based on
MDL, to design an ASIP optimized for application. The proposed system uses information gathered from the
application program to find all possible expandable instruction candidates. Expandable instruction candidates
acquire the realization characteristics through hardware library. The system chooses instruction set and optimizes
processor structure satisfying constraints on the bases of hardware characteristics and increase in execution speed.
To confirm the efficiency of the proposed system, automatic instruction extension system was performed using
various benchmark applications. The proposed system acquired optimized instruction set and processor structure,
which are expanded from the commercial version of ARM9TDMI. Experimental results show that number of

execution cycle has been reduced by 33.5% when compared to conventional version of ARM9TDMI, while area

has been slightly increased.
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