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Program transformation is a key technique for programming support. It should
consistently modify programs under the restrictions of preprocess directives, comments
preservation. In this research, we have proposed "attributed token sequence" as a format of
abstract syntax tree, which is neutral for views, such as abstract syntax tree, preprocess
directives, and comments. It enables us to build tools for each view independently. We have
implemented a parser and a pattern-based program transformation tool to confirm that
they enable separation of views for building applications.
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T a;

f(a, 2);
JL

BEGIN_STMT #E0Q02 <>

ID_FUNC  <f>

PAR_L #BOOO1 <(>

ID VAR <a>

CMA #BOODL <, >

SPACE B < >

LITERAL <2>

PAR_R #B00O1 <)>

SEMI <;>

END STMT #E0002 <=

SPACE_NL <\n>

UNIT END <>
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UNIT_BEGIN <>
BEGIN_DECL #EQ001 <>
ID_TYPE <T>

SPACE B < >

ID_VAR  <a>

SEMI <;>

END_DECL #EG001 <>
SPACE_NL <\m>
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int main(}) {

barl(l, 2);
foo(a+l
IRF — I ERTR #ifdef USE_B
+ b
sbefore #endif
P )i
${el:EXPR} bar2 (1, 2);
#ifdef ${cond:ID MACRG} 3
${e2:EXPR}
#endif
${e3:EXPR};
AL A TN
safter _> 2y — )L,
#ifdef ${cond}
s{el}s{e2}s{e3};
#else
${el}${eld};
#endif
int main() {

Zend barl(1l, 2);

#ifdef USE_B
foo(atlt+ b, c);
#alse
foo(at+l, cj;
#endif

bar2(1, 2);
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% before :'W—‘J?:?ﬁ%ﬂﬁ
if ( ${condl:EXPR} ) {
if ( s{cond2:EXPFR} ) {
S{stmbt:STMT*}§;
}
}

% after

/* merge two ifs :begin */

if ( ${condl} && ${cond2} ) {
${stmL}$;

¥

/* merge two ifs :end %/

% end

int main() { AR TOT T A0
fxax/
1f 1%/ (/*2%xfa/*3%/) [xax/ { [fx5%/
1f /*6%/ (/*Tx/b/*Bx/) /x9%/ { [fx1l0%/
printf("a & b");/*11*/
printf("a & b");/%12*/
y F*13%/
y /*14x%/
return ¢;

}

int main(} { TR - X MMEFGL
/xax/
/* merge two ifs :begin */
if (a&b ) {
printf("a & b");/*11+*/
printf{"a & b");
¥
/* merge two ifs :end */ /*14%/
return 0;

b

int main(} { EH - IXY MMRESD
/xax/
/* merge two ifs :begin */
1f fx1%/ (/¥2%/a/*3*%/ [x4x/  [H5%/
&& /¥GR/ JaTR/b/EBE) [Hx9x) ) [ fR10%/
printf(a & b");/*11*/
printf(“a & b");/*12*/
y o/*13%/

/* merge two ifs :end */ /*14%/
return Q;

}
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