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Automatic Insertion of Write Barriers
into C-based Extension Code for Scheme Systems

Ryo HANAIL* TSUNEYASU KOMIYA, MASAHIRO YASUGIY
and TAIICHI YUASAt

The snapshot GC algorithm requires a write barrier operation when a pointer between ob-
jects in the garbage-collected heap is overwritten. On the other hand, a Scheme system with
a C language interface allows the user to extend the system by using the interface. If the
Scheme system has the snapshot GC, write barriers need to be inserted into C-based exten-
sion code since pointers are overwritten by that extension. However, it is troublesome for the
users to insert write-barriers manually. In this paper, we propose a method to automatically
insert write barriers into a C source program using a preprocessor. In our method, we add to
C language a new construct so that the users declare the type of an lvalue which may hold
pointers to Scheme objects. The preprocessor inserts a write barrier if the type of the lvalue
of an assignment is specified by the construct. We have implemented the preprocessor and
evaluated how many write barriers are actually inserted into some C source program when
we use this method.
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Scheme_0Object *my_setcar_prim(int argc,
Scheme_0Object **argv){
SCHEME_CAR(argv[0]) = argv[1];
return scheme_void;

}
0 1 MzScheme 0000000

Fig.1 An example of MzScheme extension.
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Fig.2 Heap.
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Fig.3 Directive to register a type.
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l_expr op r_expr
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&l_expr, GC_push(*tmp), *tmp op r_expr

OlexprO*expr 0000

tmp =
=
tmp = expr, GC_push(*tmp), *tmp op r_expr
O op: =|+=|-=0
l_expr op
N tmp = &l_expr, GC_push(*tmp), *tmp op
tmp = expr, GC_push(*tmp), *tmp op

O op: ++|-- 0O

OlexprO*expr 0000

04 0O0O0OOO
Fig.4 Code translation.
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0 1 MzScheme 0000000000
Table 1 Insertion of write barriers into MzScheme.

barrier assign | source lines | barrier/100lines | assign/barrier
ooooo 431 3,394 19,849 2.17 7.87
ooooooogo 42 1,384 5,364 0.79 33.0
ooo 455 2,576 8,818 5.16 5.66
oooo 88 567 1,692 5.20 6.44
0000000000 233 1,177 3,169 7.35 5.05
gooooo 26 74 1,343 1.94 2.85
goooooooo 94 112 279 33.7 1.19
ooag 269 845 6,240 4.31 3.14
] 1,638 | 10,129 46,754 3.50 6.18

Scheme_0Object *my_setcar_prim(int argc,
Scheme_0Object **argv){
struct Scheme_Object **_wb_tmpl;
_wb_tmp1=&(*(argv+0))->u.pair_val.car,
GC_push(*_wb_tmpl), *_wb_tmpl=*(argv+1);
return scheme_void;

05 0000000
Fig.5 An example of code translation.
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Scheme_0Object *scheme_make_pair
(Scheme_Object *car, Scheme_0Object *cdr)
{
Scheme_0Object *cons;
cons=(Scheme_0Object *)GC_malloc(
sizeof (Scheme_0Object)) ;
cons->type = scheme_pair_type;
cons->u.pair_val.car = car;
cons—>u.pair_val.cdr cdr;
return cons;

0e6e ODODODOOOOOOODO
Fig.6 Needless write barriers.
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