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Optimizing Exception Handling in
a Dynamic Compiler for Ruby

SHUNYA MURATA,! Naova Isuir,™ Yusr CHiaf!
and NORIHISA Dorf!

One of the problems found in implementing a dynamic compiler for Ruby
stays in handling exceptions thrown by functions implemented in C language.
Functions written in C can throw Ruby exceptions using C API provided
by Ruby and CRuby implements this API using _longjmp(). Thus, in or-
der to catch the exception, dynamically compiled codes for CRuby must call
_setjmp(), but it causes performance loss especially when frequently called. To
cope with this problem, we developed two techniques in the development of our
dynamic compiler for CRuby. The first technique eliminate redundant instruc-

tions in _setjmp() and around its call site, and the other technique eliminates
_setjmp() call site by reusing jump buffer. We evaluated their effect and found
that they eliminate 73% of _setjmp() execution time for the exception use, and
1.4% of overall Ruby Benchmark Suite application execution time.
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begin
# 00000
function()
rescue xtype
# 00000
exception_handler(xtype)
end

© 00 N O O WN

10:  def function()
11: .
12: if (xtype)

13: # 0000 ODOOO00000
14: raise xtype

15: end

16:

17: end

01 000000000 RubyOQooooo
Fig.1 Ruby source code using exception handling.

000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000

200007
000000000000000000000000200000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000
setjmp [ 7),12),13)

000D0000000000000000O0setjmp() 000000000000
O _longjmp() O_setjmp() 00 OODOOODOOOCOOOOODOOODOODOODO
setjmpO 00000000000 O0OOO 0000000 dongjmp) 00O DOOO
00000000000000000 10000000000000000 _setjmp()

000000000 0OoDoOoooOd Vol.4 No.l 123-133 (Mar. 2011)

if ((xtype = _setjmp(jmpbuf)) == 0) {
// 00000
function();

} else {
// 00000
exception_handler(xtype) ;

}

© 00 N O OB W N

void function()

{

B e
N = O

if (xtype) {
// 0000 00000000
_longjmp (jmpbuf, xtype);

}

e e e o
© 00 N O O b W
—

02 setjmp 00000000000

Fig.2 An exception handling implementation using _setjmp().
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Fig.3 CRuby interpreter stacks affected by an exception thrown in C library.
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Fig.4 An implementaion of exception handling using a single C stack.
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Fig.5 An implementaion of exception handling using two C stacks.
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Fig.6 _setjmp() call site after inlining _setjmp().
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Fig.7 _setjmp() call site after proposed techniques.
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Table 1 Evaluation environment.
CPU Intel Xeon 30600 2.40 GHzO
Memory 2GB
(O] Ubuntu-9.100 32bit0
Linux Kernel 2.6.31.14
Compiler gee-4.4.1
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Fig.8 An evaluation of techniques for _setjmp() call site.

000000000000000 setjmp 0000000000000 100000000
00000D0D000000D000000

(1) 000000000 202000000000

(2) (1)000000000D000000 60

(3) (2)00000000000000000

(4) (3)00000000000000000000000000 70
080000000000 D0000DNON0ONDNONONONDNONONONDNONONONDNOONONDOO
00000000000000000000000000000000000000000
0000000000000000 CPUODOODOOOOOOOO0D0O0O00000000

000000000 0OoDoOoooOd Vol.4 No.l 123-133 (Mar. 2011)

02 00000000000O0O00OO0OboOooog
Table 2 Bench mark program list used this time.
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Fig.9 Proposed techniques effect measured using Ruby Benchmark Suite.
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Fig.10 Proposed techniques effect measured call frequency of setjmp of Ruby Benchmark Suite.
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