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Optimal Code Generation Based on Boolean Satisfiability

KENSHU SETO,! MASAHIRO FuJiTAT and KUNIHIRO ASADAft

We present a method for optimal code generation based on Boolean satisfiability (SAT).
First, code generation is formulated based on a finite state machine (FSM) (Seto, et al., 2002).
Next, we unroll the FSM to a combinational circuit (Biere, et al., 1999), so that optimal code
generation problem is solved as a SAT problem. Experimental results using a state-of-the-art
SAT solver (Moskewicz, et al., 2001) demonstrate that SAT-based optimal code generation is
more effective than BDD-based symbolic approach (Seto, et al., 2002).
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Example of DFG, instruction pattern and match.

Fig. 1
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Fig.2 Finite State Machine (FSM).
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Fig.3 Combinational circuit expanded from FSM.
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Fig.4 Architecture used for experiment.
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Table 1 Code generation result.

program | nodes | steps | time(s)
cm 10 6 36
iir 17 8 135
cu 13 7 105

02 SATOOOOO
Table 2 Size of SAT instances.

program | variables clauses

cm 204190 594927
iir 500546 1464453
cu 362107 1059144
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