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Static Detection of Short-lived Objects for Effective GC

SuNAO KOMURO' and KOUKI ABEt
{komuro,abe}@cacao.cs.uec.ac.jp

Generational GC schemes effectively collect garbage objects utilizing the fact that most
objects die young. However, the time required for the collection is unpredictable because
the schemes detect the short-lived objects dynamically. In this paper, we put a hypothesis
that most of the short-lived objects are those whose scopes can be statically detected, and
we verify the hypothesis experimentally. We also propose a method which effectively collects
the short-lived objects detected by the static analysis. The experimental verification is con-
ducted using MRI, an interpreter of object-oriented scripting language Ruby. Ruby has been
widely used for research and development purposes, but no effective implementation of GC is
currently available. The proposed method is expected to improve the performance of Ruby

interpreter.
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1 B8 str(Ruby 7HZ 7 A)

0000 trace
0002 trace
0004 putobject
0006 setlocal
0008 trace
0010 getlocal
0012 getlocal
0014 opt_plus
0015 setlocal b
0017 putobject "hoge"
0019 getlocal
0021 tostring
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0024 trace 16
0026 leave
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13 }
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1 rb_big_plus(VALUE x, VALUE y)

2 {

3  switch (TYPE(y)) {

4 case T_FIXNUM:

5 y = rb_int2big(FIX2LONG(y));

6 /* fall through */

7 case T_BIGNUM:

8 return bignorm(bigadd(x, y, 1));
9

10 case T_FLOAT:

11 return DOUBLE2NUM(rb_big2dbl (x)
12 + RFLOAT_VALUE(y));

13

14  default:

15 return rb_num_coerce_bin(x, y, ’+’);
16

17 }
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1 def str

2 a = GC.mark_local(10.0)

3 b = GC.mark_local(a + a)

4 return "hoge#{b}"

5 end

5 B str ® Ruby 7077 AICBF537—FV 7

0000 trace 8

0002 trace 1

0004 getinlinecache <ic>, 11
0007 getconstant :GC

0009 setinlinecache 4

0011 putobject 10.0
0013 send :mark_local, 1, nil, 0, <ic>
0019 setlocal a

0021 trace 1

0023 getinlinecache <ic>, 30
0026 getconstant :GC

0028 setinlinecache 23

0030 getlocal a

0032 getlocal a

0034 opt_plus
0035 send :mark_local, 1, nil, 0, <ic>

0041 setlocal b
0043 putobject "hoge"
0045 getlocal b

0047 tostring
0048 concatstrings 2
0050 trace 16
0052 leave
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1 DEFINE_INSN
2 tostring
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4 (VALUE val)
5 (VALUE val)

6 {
7 val = rb_obj_as_string(val);
8 MARK_LOCAL (val);
9}
7 VM 4y tostring 2B TV —F> 7

1 VALUE

2 rb_big_plus(VALUE x, VALUE y)

3 {

4 switch (TYPE(y)) {

5 case T_FIXNUM:

6 y = rb_int2big(FIX2LONG(y));

7 MARK_LOCAL (y) ;

8 /* fall through */

9 case T_BIGNUM:

10 return bignorm(bigadd(x, y, 1));
11

12 case T_FLOAT:

13 return DOUBLE2NUM(rb_big2dbl (x)
14 + RFLOAT_VALUE(y));

15

16 default:

17 return rb_num_coerce_bin(x, y, ’+’);
18 }
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1 app_factorial

2 app_raise

3 so_object

4 so_random

5 app_strconcat
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7 so_count_words
8 so_exception

9 so_lists
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11 vm2_array

12 vm3_thread_create_join
13 app_mandelbrot
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$a =[]
class Float
def +(y)
$a.push(self)
$a.push(y)
self
end
end
def str
10 a = 10.0
11 b=a+a
12 return "hoge#{b}"
13 end
14 p str() # "hogel0.0"
15 p $a # [10.0, 10.0]
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