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Abstract This article presents a method of synthesizing hardware that accelerates specified sections of binary
programs. The accelerator is tightly coupled with a CPU; it watches the program counter of the CPU to start
execution when the specified addresses are reached, it returns control to the CPU by rewriting the program counter.
It also shares data with CPU by directly accessing the register file and the main memory. In our method, opera-
tions for accessing the register file and the program counter are added to a control dataflow graph (CDFG) derived
from the specified machine code segments, which is fed into the conventional high-level synthesis flow. CDFGs are
optimized by 1) removing redundant register file access operations based on dataflow analysis of the entire ma-
chine program, and 2) by scheduling operations considering the pipeline status of the CPU. The proposed method
has been implemented on top of the ACAP high-level synthesizer. The experimental results show that the entire
program execution speed was accelerated by 1.5 to 3.0 times at the cost of 50% to 140% increase in the hardware

size.
Key words High-Level Synthesis, machine language program, hardware/software codesign, hardware accelerator
tightly coupled with CPU
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