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Abstract The paper analyzes a performance optimization technology uses the threaded method in interpreting running modes

and implements a performance optimization of Java VM based on direct threaded technology. The paper demonstrates the
parison performance of embedded Java VM and optimized VM based on the reference implementation of J2ME.
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’ uint8 bytecodes[ ] = { OP LDC, OP ILOAD, OP ADD, OP ISTORE, ...

uint8* pc = bytescodes;
while ( notEnd) {
swith( ™ pc ++)}
case OP LDC:
interpret LDC;
break:
case OP ILOAD:
interpret ILOAD;
break;
, Java case OP ISTORE:
— PVNE . PME inerpret ISTORE;
break;
) Java case OP ADD:
interpret ADD;
break;
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Goto
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i)
void * labels[ ] ={ &&labell, &&label2, &&label3} ;
labell:
label2:
label3:
goto labels[ 1]; /* label2 * /
goto labels[ 1]; /* ,i=0 labell, *
i)
)
)
#define OP LDC 0 uint8™ pc = bytescodes;
#define OP ILOAD 1 goto™ labels[ * pc + +]
#define OP ISTORE 2
#define OP ADD 3 OP LDC LABEL:
#define OP SUB 4 interpret LDC;
goto™ labels[ * pc + +];
uint8 bytecodes[ ] ={ OP ILOAD LABEL:
OP LDC, interpret ILOAD;
OP ILOAD, got™ labels[ * pc + +];
OP ADD OP ISTORE LABEL:
Op ISTORE, interpret ISTORE;
goto™ labels[ * pc + +];
} OP ADD LABEL:
void™ labels[ ] ={ interpret ADD;
&&OP LDC LABEL, /* OPLDC=0%* / goto™ labels[ * pc + +];
&&OP ILOAD LABEL, /* OPILOAD=1* / OP SUB LABEL:
&&OP ISTORE LABEL, /* OP ISTORE =2 * | interpret SUB;
&&OP ADD LABEL, /* OP ADD=3 * | goto™ labels[ * pc + +1];
&&OP SUB LABEL, /* OP SUB =4 * |/
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#define OP LDC 0
#define OP ILOAD 1
#define OP ISTORE 2
#define OP ADD 3
#define OP SUB 4

void™ instructionLabel = &labels[ 0] ;
goto™ instructionLabel + +;
OP LDC LABEL:

interpret LDC;

goto™ instuction Label + + ;
OP ILOAD LABEL:

uint8 bytecodes[ ] ={ interpret ILOAD;

OP LDC, goto™ instuction Label + + ;

OP ILOAD, OP ISTORE LABEL.:

OP ADD intrpret ISTORE;

Op ISTORE, goto * instuction Label + + ;
OP ADD LABEL:

}; interpret ADD;

void™ labels[ sizeof( bytecodes) ] ;
labels[ 0] =&&OP LDC LABEL;

goto * instuction Label + + ;

OP SUB LABEL:

/* bytecodes[0] =OP LDC * /
labels[ 1] = &&OP ILOAD LABEL; .
inkerpret SUB,;
/* bytecodes[ 1] OP ILOAD * /
labels[ 2] = &&OP ADD LABEL; .. .
goto ~ instuction Label + + ;
/* bytecodes[ 2] OP ADD * /
labels[ 3] = &&OP ISTORE LABEL;
/* bytcodes[ 3] OP ISTORE * /
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, ):
void® opcode entries] MAX OPCODE]; [/* *
/* *
opcode entries] OP CODE ] = &&OP, ENTRY;
opcode entries] OP CODE,] = &&OP, ENTRY;
opcode entries] OP CODE 3] = &&OP5; ENTRY;
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/* threaded code * /
uint8™ pc = bytecodes[ ] ; ) 6 )
int bytecodes length = length of bytecodes;
void* * threadedPC = threadedCodes[] ; ’
while ( bytecodes length--) { 3.2
if (1S OPCODE( " pc) ) {
/* , *
* threadedPC = opcode entries[ * pcl ;
} else{ ( 1)
/> , * y LDC
* threadedPC = * pc;
} Jva , ( )
threadedP C + +; LDC
pC++,;
} , LDC LDC_ INT, LDC _FLOAT, LDC _
R ARATI Theadedpe | WREDY STRING :
OP_CODE; &&OP_ENTRY 2 0b pnTRY: (2) Ja-
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OP_CODE: & &&OP._ENTRY - _| _goto threadedPCi;
x| mew | R or cone, e
ﬁk,ﬁ;ﬁ ﬁk,ﬁ;ﬁ 'l’tr:adedJPC-izg;/ * EJE:S'_Z‘H */
?%ﬁfﬁ ?;'T‘é’f/ﬁﬁ goto “threadedPC+; y
_|-OP; ENTRY:
OP_CODE;3 &&OP;_ENTRY - f# AT OP_CODE,; )
%olo *ThreadedPC+; ( 3) BlPUS|-|
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