1 LB R T
IPSJ SIG Technical Report

Java ® BENEFHLIZIBIT 6104 70— L&
Ay RT A ANy F DA T A ALl

S S R N S - St L N C A

ARTIX, Java 707 T AEBEBUIHLT 27200 ANV FIEERET D,
Java 71 7T L BRI O SINEE IG5 E T, 2 2O@Y7R A =X A2
JF DI OBMES S L 72 5. 1 oI, BISMC & - TE L 2HIH 7 o — o figh ©
H5. b 1o, AV y RIFRHLICE > TEL 287 1 2y FOMTTh 5.
AREORETIEIL, T XA LBRBEICBIT2 DO A T =X L%, PRIFEDL
T0>7 URT 4 TREMBNGIIA T VBRL, TERSICT 5. REFIEEE

LRl L7 & 25, Java Citih &7 optical flow 72 & 3 DOME{GALEE T v 75
LS WHIMEDOHIHAFTREL 720, IBM Powerb+ 8 7t v Hickif 5 1 7uty

IR AR B E LT, RIK 7.84 FoMERER EXR G S,

Inlining Analysis of Exception Flow and Method
Dispatch on Automatic Parallelization of Java

KEercH! TaBata,! Kenr Kimurafl
and HIRONORI KASAHARA 1

This paper proposes compilation methods for automatic parallelization of
Java. Java programs have two dynamic mechanisms which complicates
multiple-grain parallelism extraction. The one is implicit or possible control
flow by exception. Another one is dynamic dispatch for virtual method call.
The proposed methods inline these dynamic mechanisms into primitive condi-
tional branches on intermediate representation for easier analysis. The evalu-
ation result shows at least 7.84x speedup on optical flow and other two image
processing programs with IBM Power5+ 8 processors.
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try{

array = new int[100];
readA(); // may throw exception

for(int i=0; i<100; i++)

readB(); // may not be reached
array[i] = 100 / (i-75); Y

} catch(...) {

1 =T HNOHIS (BEERE R BSOS
Fig.1 exception in loop (implicit case)
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Fig.2 inter-method exception (possible case)
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// JCDOAT—hF A b
array[subscript] = x;
/] BEHHED AT — KA b

if (array == null)

/] TEDAT—F Ak

foo();

/] BEBEDOAT— A bk
ExcInfo exc;

exc.occured = false; // DEF
foo(&exc); // may KILL

if (exc.occured) // USE

goto handler;
if (subscript < 0 ||
subscript >= array.length)

goto handler;
goto dispatcher;

array [subscript] = x;

K4 Ay FEOH LHEOHSTF =y 2

Fig.4 exception check for inter-method catch
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Fig.3 exception check for array access
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Table 1 Java bytecode ops for method call
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invokevirtual YES AVABZUAAY v R
invokeinterface YES A BT 2—ARXY v K
invokestatic NO ITARXY R
invokespecial NO ENS NP EL
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switch(obj.classId){
case CLASS_A:

return static_A_method(obj);
case CLASS B:

return static_B.method(obj);

5 WHIGIZE DAYy KT 4 ANy F
Fig.5 method dispatch by compare-branch

Me 7IAfKyY—LsZxID
Fig.6 class inheritance tree and class ID
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Fig.7 method inheritance interval by class ID . @ .
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Fig.8 configuration of OSCAR compiler
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Table 2 result of exception elimination for array access on optical flow

sk 7 2 FEL D DEHT BRETE M
ArrayIndexOutOfBoundsException 14 11
NullPointerException 14 14

£ 3 A RXREIZEBITDEINT 78 AOGINT = 7 OERER-R

Table 3 result of exception elimination for array access on median filter

B2 7 2 FEL D DEFT BRETE MK
ArrayIndexOutOfBoundsException 10 10
NullPointerException 10 10

#* 4 WWEHHIC T 2SN T 7 ADBINTF = 7 DERERR

Table 4 result of exception elimination for array access on gradient filter

Bk 7 2 AL D DEHT FRETEK
ArrayIndexOutOfBoundsException 5 5
NullPointerException 5 5
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Table 5 result of inter-method exception elimination

AR/ AN Ay RO L% | BISMLELZ BRE T E 728
optical flow 2 0
median filter 1 1
gradient filter 1 1
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Fig.9 speedup ratio of parallelized optical flow Fig.10 speedup ratio of parallelized median filter
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X 12 sy & vtable TOF 4 A5y F i e
Fig.12 speed comparison between compare-
branch and vtable
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