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A Linking Method for Statically Compiled Code for Java

YuJi CHIBAt

Traditional static Java compilers, that accelerate performance of Java applications, so far
compelled users troublesome compilation process to support dynamic loading: for example,
users had to manually choose the classes for static compilation which are not updated during
runtime. To cope with this, a Java runtime environment JeanPaul has been developed, whose
linking method for statically compiled code enables Java applications that are compiled with-
out user’s direction to support dynamic loading. This paper shows the implementation of
the linking method for statically compiled code in JeanPaul and the effect that the linking
method makes on the performance of Java applications.
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Fig.1 Organization of JeanPaul.
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Fig.2 Supposed Class Information.
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Table 1 Optimizations in the static compiler for
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// Java O 00O

int val = obj.member;

// 00000

offset = resolvelnstanceField(

ClassName,
FieldName,
FieldDescriptor) ;

val = objloffset];

// 00000

val = obj[CONSTANT_MEMBER_OFFSET] ;

03 OO00OO0OO0O0oooo

Fig.3 Instance Variable Reference.
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// Java 00O

int val = Class.member;

// 00000

address = resolveStaticField(

ClassName,
FieldName,
FieldDescriptor) ;

val = *address;

// 00000

val = *StaticFieldLinkTable [FIELD_OFFSET];

04 O00O0DOOO
Fig.4 Class Variable Reference.
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// object.method() O I-call if 00 0OOO0O
target_class = object->class;
if (target_class ==
ClassLinkTable [CLASS_A_OFFSET]){
// 0000 AD0O AD method() OO D OO
ClassA_method (object) ;
}
else if (target_class ==
ClassLinkTable [CLASS_B_OFFSET]){
// 0000 BOO BO method() DO OO0 OO
ClassB_-method (object) ;
}
else{
//00000000000000
mdt = object->method_dispatch_table;
(mdt [METHOD_OFFSET]) (object) ;

05 I-callif 00
Fig.5 I-call if Conversion.
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Fig. 6 Effect of delayed linking.
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03 lcallif 0000000000 OOOOOO
Table 3 Effect of number of the method candidates on
I-call if conversion.

I-call if 00O OO0DOOO0DODO
ooo oooooooooo

2 3 4 5 6
_200_check 1.32 130 1.30 1.29 1.31
_201_compress 4.56  4.60 4.55 4.56 4.54
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Fig.7 Overheads of Garbage Collection, Synchronization

and Dynamic Compilation.
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