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A Toolkit for Developing DSL Translators

TosHIO ToNOUCHIT and SHIN NAKAJIMAT

A domain-specific language (DSL) and its processors improve the productivity and main-
tainability of a software system in the target application domain. It is because a DSL provides
programmers with abstract notations for the specifications of the system. We find, through
our experience of adapting a DSL and its processor to develop a software system requiring a
long-term maintenance, that the maintainability of a DSL and a DSL processor is an impor-
tant issue as well as that of a target software system. This paper describes a new DSL toolkit
for developing DSL translators. We show that the toolkit improves the maintainability of

developed translators.
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Fig.1 The architecture of Rosetta.
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Fig.2 An example of an abstract syntax tree.

/* 000000000000 =/
#include <$1lt>stdio.h<$gt><p>

int calc() {<p>

int ans = 0;<p>

ans =

<INCLUDE "exp.gen">

<POINT name=EXP, address=&(/RO0T:*:)>

</INCLUDE>;<p>

return ans;<p>
I<p>

void main(int argc, char*x argv[]) {<p>
printf ("Answer = %d\n", calc());<p>
I<p>
0 38 calculator.gen
Fig.3 calculator.gen.
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<EXISTS $(&EXP/op:*:)><THEN>
<INCLUDE "exp.gen">
<POINT name=EXP, address $(&EXP/left:*:)>
</INCLUDE><s>+<s>
<INCLUE "exp.gen">
<POINT name=EXP, address $(&EXP/right:*:)>
</INCLUDE>
</THEN></EXISTS>
<EXISTS $(&EXP/exp:*:)><THEN>
(<INCLUE "exp.gen">
<POINT name=EXP, address $(&EXP/exp:*:)>
</INCLUDE>)
</THEN></EXISTS>
<EXISTS $(&EXP/term:*:)><THEN>
<INCLUE "term.gen">
<POINT name=TERM, address $(&EXP/term:*:)>
</INCLUDE>
</THEN></EXISTS>
<EXISTS $(&EXP/num:*:)><THEN>
<$(&EXP/num:*:)>
</THEN></EXISTS>

0 4 exp.gen
Fig.4 exp.gen.

/000000000000 *=/<p>
#include <stdio.h>

int calc() {

int ans = 0;

ans =3+ (2 +1);

return ans;

}
void main(int argc, char* argv[]) {
printf ("Answer = %d\n", calc());

}
05 0O0O0O0OO0D0OO
Fig.5 A generated program file.
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Fig.6 Rosetta development method for domain-specific
language processors.

/* 0D00000000000x*/
int calc() {
int ans = 0;
ans =
[ < exp>"® + < exp>*® I
[
[< term>*® * [(< exp >*)]* [ num™©]*5]*>
[ (< eap>* |7

[ num*G ]*8

]*2

return ans;

}

void main(int argc, charx argv[]) {
printf ("Answer = %d

n", calc());

}
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Fig.7 The specification of a generated file.
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Fig.8 A GDMO translator and Q3 agent platform.
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Table 1  The cost of the perfective maintenance (person-
hours).

Ver.1 Ver.2
oo oo oo oo oo (L)/
(oo) (kL) (0o) (kL) oooo
Rosetta 200 9.0 53 4.0 11
Visitor 192 8.0 87 2.3 6.3

02 0O0000O0OO0OO0OO0O0O0OOOO000
Table 2 Details of perfective maintenance (the number
of bugs).

oo oo oo oo
Rosetta 211 17 123 351
Visitor 88 88 192 368
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03 0010000000000 000
Table 3 The cost of repairing a bug (person-hours).

Ver.1 Ver.2 oo
Rosetta 2.39 2.11 2.45
Visitor 3.04 2.68 | 2.77
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