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Implementation of Software Synthesis Shell
using Term Rewriting System
Minoru Tomobe, Akiyoshi Sato, Toru Yamanouchi
NEC C&C Research Lab.
4-1-1, Miyazaki, Miyamae-ku, Kawasaki, Kanagawa, 216 Japan

In this report, we describe the architecture and implementation of software synthesis shell SOFTEXSHELL. SOFTEXSHELL
uses a many-sorted term rewriting system (TRS) for its transformation mechanism. We proposc two implementation
techniques of many-sorted TRS, direct execution method and reduction with abstract reduction machine (ARM). In direct
execution method, the left-hand sides of rewriting rule are compiled into a target language function, and the runtime routine
searches redex and applies compiled rules. In this method, reduction strategy is not limited, However it requires considerable
redex searching cost. In ARM, reduction strategy is limited to left most inner most strategy, However this limitation enables
efficient implementaion with stack machine architecture. With some optimization techniques, the execution speed of ARM is

5-20 times faster than direct execution method.
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1: int R_foo(term *sspec,term *+addr) {

2: term *var_120 /* x */ ;

3: term *tmp_0,%tmp_1,+tmp_2,*tmp_3;

4: if((tmp_0 = *spec) &%

5: (tmp_1 = tmp_0->u.car) &%

6 (tmp_1->u.functor == 115) 2&
/* 115 = ’bar’s/

7: (tmp_2 = tmp_1->cdr) &2

8: Bind(var_120,5234,tmp_2) &&
/#5234 = 737%/

9: (tmp_3 = tmp_0->cdr) &%

10: Equal(tmp3,var_120)} {

11: *addr = make_cell(115,1,

cons(var_120,NULL));
12: return(TRUE) ;

13: }
14: return(NULL);
15: }
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