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Ricsin: A System for “C Mix-in to Ruby”

KOICHI SASADA

Scripting language Ruby is an Object-Oriented programming language used in world-wide
because of its ease of description. The Ruby interpreter written in C supports ” Ruby C API”,
which allows to write an extension in C and to replace a performance bottleneck method with
C. However, to make an extension written in C, a whole method written in C is needed. In
other words, even if only a part of program should be written in C, then whole method should
be implemented in C. Moreover, an overhead of foreign function call between Ruby and C is
also a problem. On this background, we develop Ricsin: a system to support ”C Mix-in to
Ruby”. Ricsin enables to embed a part of C program in a Ruby program. An embedded part
of C program can access to a Ruby program context such as local variables. Using Ricsin, we
can combine an easy-writing nature of Ruby and powerful features of C. Moreover, we propose
the method to avoid foreign function call overheads using collaboration with Virtual Machine.
In this presentation, we will describe Ricsin architecture and show the implementation and
the result of evaluation of Ricsin.
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def open_fd(path)
fd = __C__(lq{
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return INT2FIX(open(RSTRING_PTR(path), O_RDONLY));
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yield fd
ensure
raise ’close error’ if -1 == __C__(%q{
/x c 0000 =/
return INT2FIX(close(FIX2INT(£fd)));
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Fig.1 An Example of Ruby and C Mixed Program
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Table 1 Selectors List of Ricsin Syntax
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int func(int x) {
return ANSWER + x;
¥
}
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Fig.3 Usage of __Cdecl__

puts(__C__(’return INT2FIX(func(ANSWER));’))

__Cinit__ %q{
initialize_process();
}# 000O0OOoOO0OOoO0oOoooOOoOO
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Fig.4 Usage of __Cinit__
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# (1) Ruby 0000000
[1, 2, 3].map{largl

arg * 2
}

#(2) __Cb__ 0000O0OOD
[1, 2, 3].map(&__Cb__(%a{

/* c 0000000 %/

return INT2FIX(FIX2INT(arg) * 2);
) #=> [2, 4, 6] OO0

# (3) 000 Ruby CAPIOOOOOOO cOOOOOOO
VALUE func_i(VALUE arg) {
return INT2FIX(FIX2INT(arg) * 2);
}
VALUE map_double(VALUE ary) {
/* ary O [1, 2, 3] 0O0DOO0OODOOO =/
return rb_block_call(
ary, rb_intern("map"),
0, 0, func_i);
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Fig.5 Usage of __Cb__
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06 _Ccont_ 00000
Fig.6 Usage of __Ccont__
v = true
#C while (v == Qnil) { /* (a) */
v = nil # (b)
# rb_p(v); /% (c) */
#C ¥ /* (d) */
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Fig.7 Usage of #C Notation
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v = 42
__C__ hai
printf ("%d\n", FIX2INT(v));
#=> 42 000
v = INT2FIX(43); # 43 00O
}
print v #=> 43 000

08 OOOOO0O0OO
Fig.8 Example of Variable Access

$gv = 42; @iv = 43; QQcv = 44
__C__ hai
printf("$gv: %d, @iv: %d, @@cv: %d",

FIX2INT($gv), FIX2INT(@Qiv),
FIX2INT(QQcv)); /* 42, 43, 44 000 */

}

09 0O0O0OO0O0O0O0O0O0O0DO
Fig.9 Example of Various types of Variable Access
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# rco JOOO

v = 42

r = __C__(%af
/* 0000 cOoOoOoO =/
rb_p(self); /* main OO0 */
return INT2FIX(FIX2INT(v) + 1);

B

pr#=>43 000

/* 00000 cOD00000O0OO */
#define v (cfp->1fp[3])
#define r (cfp->lfp[2])
VALUE ricsin_func_1(rb_control_frame_t *cfp)
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const VALUE self = cfp->self;
{
/ D000 cOO0O0O =/
rb_p(self);
return INT2FIX(FIX2INT(v) + 1);
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}
#undef v
#undef r
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Fig.10 Example of Ricsin Transform to C

oooooooooborRuby0OOOOOOOOOO
O0o00oo00oo0oo0oooooooooon
goooooOooooooooooooooooo
ooooooOo0o0ooO0ooooooOoooooooo
ooooD0O00000Db0000 RiesinOOOOOOO
COQ0OO0O0O00D0 self OO0OOODODOO
cfp->self OO0 const DO self 0O OOO0OOO0
ooooooOoOoooOoOooooooopoo cooo
O000000 self000000O0O0OOOOOO
ooooooooooooono
ooooOoOoO0O0O00000000O0O0ctp00ODO
ooooooooooooooboobooooooooo
0oood
00O0rcbO0O0O0O0O00O0O0O0O0O0O0O0OOOOO
O000O0O#ined0000O0OCODODODODODODODODC
gooooooOo0oO0Ooooooooooobooooo
cO00oooooooooooooooooooo
oood
5.2.2 O0000000COO
Ruby 00000000000000O00000O0
oooooooooobOOOO0OO0O0O000oooon
00o0ooooooooooooooooooon
COO0O00D00ODOs$gvOeivieecvODOOODOOOO
O0000O000000000000000 rReV(gv)O

gooooOoOoO0oOO0O0O00O0OOOOO0O0O0OoOooOO0on



10

RIV(AvW)ORCV(cv) OO0 O0O0O0O0O0O0OCOODOOOO
oooooooooOoO Ruby CAPIOODODOODODO
0000000000000 O0O0O0Ruby C API
O IbO0000dO0OoOooODoObOOoOoOogoooIb o
0O CRwby O0ODO0OOO0OOODOODODOOOOO
rb_intern() OO0 Ruby CAPIO COOOOOO
0oooodo copoooooo Ibobogoood
000000000000 ro_intern() OO0 ID
gooooooooooobooooooooobooo
ooooOoOoo cooboOooUooooooo IbOoO
gooboooooOoooooooooOooooboooboo
gooiboogooo

5.3 OO0OOOOODOOO

Ricsin Exec Mode 00O O00O0D0OOOOOOOO
O0ORicsnO000000O0DODODOODOOOOODOO
00000000000000 RiessinO0O0OO0OO
0000 opt_ricsin_call OOOO0OOOO0OO0O
gooood
opt_ricsin_call OO UODOOODOOOOOODO
OO0 Riesin OO0 OD0OOO0OOCODOOOOCOOCODO
goobooooooOoooooboooooobooobo
go0ooobOooOOoOo0oOooobooOooooobooo
goooooooobooooooo

5.4 _Ccont_ 000 RiesinO0O0O0OO
__Cecont__O00000OO0O0O0DCOOO0O __Ccont__
0000DO000000000000D0O0 Ricsin O
0000000000000 RubyOOOOOODOO
000000000000 RiecsinO0OO0O00O0OVM
ORubyOOOOOOOODOOOOOODORIcsin O
oopooooo
g0oD0O0C0bO0000__Cecont__OOODOOODO
OO0 Riesin0O0O0OVMOOOODOOOOOOOPCO
gobodooOooboooOooooboouooboooo
0ge6e00000000DOODODOOODOO 11
0000000008018 000 RiecsinOOOODO
opt_call ricsin 000000000
012000000 RiesinOOOOOOOOO0O
000000 GET_PCOODOOOODOOOOODDOO
oo0o0ooOoooOoDbOoOooO0oooOoDoOog goto
Ubob00b0O0000Oopt_call_ricsin0 OO 8§,
W8OoOOOOoOoOooOoOoobooOoo 10,20000000
goobooooooooooooooooobooo
goooooooobboooooo
RubyOOOOOOOOOOODODODO RicsinOd0O0O
000000000000 Ruby OOOODODOODO
OO000ogogpCcO sET.PCOO 0O0OOOOOOOO

[ADDR] [INSN] [OPERAND]

0002 putobject true

0004 setlocal v

0008 opt_call_ricsin <funcptr>
0010 pop

0013 putnil

0014 setlocal v

0018 opt_call_ricsin <funcptr>
0020 leave
011 0e6e0000000D0O00DOOODO
Fig.11 Bytecode Sequence of Fig.6

#define v (cfp->1fp[2])
VALUE ricsin_func_1(rb_control_frame_t *cfp)
{
switch (GET_PC()) {
case 10: goto label_10;
case 20: goto label_20;
}
{
label_10:;
while (v != Qnil) {; /* (a) */
SET_PC(10); return Qnil;
label_20:;
rb_p(v); /* (c) */
}; /* (d) */
SET_PC(25); return Qnil;
}
}
return Qnil;
}

#undef v
012 0600000
Fig.12 Translation Result of Fig.6

00000Oreturn 0000 VMOODOO
00000000000000000008000
Ricsin 00000000 (00000000000
000 PCO 10000 Ruby 00ODO0OD00OD0
000100000 14000 Ruby0O000D00ODO
000000180000 Risin 0000000000
00000PCO 2000000000000 (¢)00
00(d)0000000000000() 0000 (a)
0000000000000000000Ricsin O
00000000000PCO 20000000000
leave 0000000 Ruby00D00O0000D0DO0
GET_PCOOSET_PCO 0 cfp0 0000000 PC
00000D000000000000000
000#00000000rcb000000000
0000000000000000000000
5.5 CRuby 00000

Ricsin 000000 CRuby 0000000000
200000

(1) 000DD0D0D00D0D0O00000000 Ricsin

mode 000 DRicsin 00000000000



02 0OoOoo
Table 2 Evaluation Environment
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goooo geec 4.1.2 gce 3.4.3

03 CcOOOoOooooonooooO
Table 3 Execution Time of Calling C Function
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Fig.13 Evaluation Result of Iterator (Eval. Env. 1)
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Table 4 Execution Time of Matrix Calculation
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