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Overheads for Portability in a Java2C Translator

YuJ1 CHIBAY

Java implicitly provides features such as null tests to prevent invalid memory access for
security, and stack traces to improve software productivity, and it is impossible to write a
Java program that is free from the implicit features. In Java, the respoinsibility to remove
overheads for the implicit features is not on the programmer but on the Java runtime environ-
ment, especially on its compiler. A Java compiler that is composed of a Java2C translator and
a C compiler has good portability, but it suffers from more overheads to implement implicit
features because a Java2C translator cannot use techniques that depend on platform. Some
of the implicit features, such as null tests, can be implemented with little performance over-
head by platform dependent techniques such as page traps. This paper shows the overheads
Java2C translator suffers from inability to use platform dependent techniques. The result
of SPECjvm98 showed that codes for implicit features share 40.03% of code-size a Java2C
translator emits and the codes consume respectively 5.75% and 10.56% of the total execution
time in PCs with PentiumII 450 MHz or Am5x86 133 MHz.
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Table 2 Specifications of PCs for evaluation.
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0: /* Java O OO */
1: while(i<100){
2: i += object.field;
3: }
4: /¥ CO0000000000 %/
5: while(i<100){
6: if (object == NULL){
7: /* 00000 =%/
8: jp-ThrowNullPointerException(ee);
9: /* 000000000 =/
10: goto HANDLER;
11: }
12: i += object->field;
13: }
14: /¥ CO0000000000 %/
15:  if (i<100){
16: if (object == NULL){
17: THROW:
18: jp-ThrowNullPointerException(ee);
19: goto HANDLER;
20: }
21: else{
22: i += object->field;
23: while(i<100){
24: if (object == NULL){
25: goto THROW;
26: }
27: i += object->field
28: }
29: }
30:  }

01 nulO0OO0OOOO
Fig.1 Code with null test.
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Table 3 Effect of compulsory removal of codes for implicit features on code size.
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Fig.2 Effect of compulsory removal of codes for implicit features on execution time.
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0: boolean jpCheckStack(ExecEnv *ee){
1: boolean result =
2: (&result > ee->stack_upper_limit);
3: if (result){
4: /* StackOverflowError 000 */
5: jpThrowStackOverflowError (ee) ;
6: }
7: return (result);
8: }
9:  void boo(ExecEnv *ee){
10: if (jpCheckStack(ee)){
11: /* 00000000000D000 */
12: goto HANDLER;
13: }
14: /* 0000 =/
15: }

03 00DoooOoooooo
Fig.3 Stack overflow test.
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0:  struct singleFrame{

1: void *previous_frame;

2: unsigned long method_id;

3: };

4:  #define PushSingleFrame(ee, frame, mid) \\
5: (frame) .previous_frame = \\

6: (ee)->jp-current_frame; \\

7: (frame) .method_id = (mid); \\

8: (ee)->jp_current_frame = &(frame);
9:  #define PopSingleFrame(ee, frame) \\

[
o

(ee)->jp_current_frame = \\

-
[

(frame) .previous_frame;
#define DeclareMultiFrame(frame, depth) \\
struct { \\
void *previous_frame; \\
unsigned long sp; \\
unsigned long method-ids[(depth)]; \\
} (frame)
#define LinkMultiFrame(ee, frame) \\
(frame) .previous_frame = \\

[ I o i S S N =
O ©W W0 N O O WwN

(ee)->jp_current_frame; \\

N
e

(ee)->jp_current_frame = &(frame);
#define UnlinkMultiFrame(ee, frame) \\

(ee)->jp-current_frame = \\

N
N

NN
W

(frame) .previous _frame;

#define PushMultiFrame(frame, depth) \\
(frame).sp = ((((depth) + 1) << 1) | 1);
#define SwapMultiFrame(frame, mid, depth) \\
frame.method_ids[(depth)] = (mid);
#define PopMultiFrame(frame, depth) \\
(frame).sp = (((depth) << 1) | 1);

W NN NNDN
O © 0 N o o;

04 0O0O0DODOOOOOOO
Fig.4 Macros for keeping stack trace.
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0:  /* JavaOOO #/ 0000000000000 D0OOOOODOOOO
1:  class ¢{ 0000000000000 000O00O0O0OoOooOn
2: int valo(){ .

3 return (this.value); method_ids 0000000000000 DOODOOOO
4: } 00 sp000000000D000O00OOOO 18021
5: int valO{ 00000000 LinkMultiFrame() DO000000
6: return (this.val0());

7. } 0000000000000 000000000O000
8} 000 000000000000000000000
9: /* cO00000000 =/

int C_val(ExecEnv *ee, Object *this){

o
= O

struct singleFrame frame;

-
N

int result;
int (*code) (ExecEnv *, Object *)

= this->dispatch_table[C_valO_offset];
PushSingleFrame(ee, frame, Cl_val_id);
if (code == C_val0O){

result = this->value;
Jelse{

/* 0000000 =/

result = code(ee, this);

NN BB R R e e
R O © 0 N O O b W

N
w

}

PopSingleFrame(ee, frame);

N
N

return (result);

24: }

25: /x cO00D00000O0 =/

26: int C_val(ExecEnv *ee, Object *this){

27: struct singleFrame frame;

28: int result;

29: int (*code) (ExecEnv *, Object *)

30: = this->dispatch_table[C_valO-offset];
31: if (code == C_valO){

32: result = this->value;

33: Yelse{

34: /* 0000000 =/

35: PushSingleFrame(ee, frame, C_val_id);
36: result = code(ee, this);

37: PopSingleFrame(ee, frame);

38: }

39: return (result);

40: }

06 00000000000

Fig.5 Immigration into complementary code area.
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0: /* Java OO0 */
1: int[] m1Q{
2: int result[] = new int[10];
3: for(int i=0; i<10; i++)
4: result[i] = this.m2();
5: return (result);
6: }
7:  final int m2(){return (this.m3());}
8:  final int m3Q0{ --- }
9: /¥ cO000D0OODOO0O */
10: Object #*ml1(ExecEnv *ee, Object *this){
11: DeclareMultiFrame (frame, 2);
12: Object *result; int i, itemp;
13: LinkMultiFrame(ee, frame);
14: PushMultiFrame (frame, 0);
15: SwapMultiFrame(frame, 0, m1_id);
16: result = AllocIntArray(ee, 10);
17: if (exceptionOccurred(ee))
18: goto RETURN;
19: for(i=0; i<10; i++){
20: PushMultiFrame (frame, 1);
21: SwapMultiFrame (frame, 1, m2.id);
22: {/*m2000 */
23: itemp = m3(ee, this);
24: if (exceptionOccurred(ee)){
25: PopMultiFrame(frame, 1);
26: goto RETURN;
27: 1}
28: PopMultiFrame(frame, 1);
29: result[i] = itemp;
30: }
31: RETURN:
32: PopMultiFrame (frame, 0);
33: UnlinkMultiFrame(ee, frame);
34: return (result);
35: }
36: /* cOD00000000O %/
37: void ml(ExecEnv *ee, Object *this){
38: DeclareMultiFrame(2);
39: Object *result; int i, itemp;
40: LinkMultiFrame(ee, frame);
41: SwapMultiFrame(frame, 0, mi_id);
42: result = AllocIntArray(ee, 10);
43: PushMultiFrame(frame, 1);
44 SwapMultiFrame(frame, 1, m2.id);
45: for(i=0; i<10; i++){
46: /*m2000 */
47: itemp = m3(ee, this);
48: if (exceptionOccurred(ee))
49: goto RETURN;
50: result[i] = itemp;
51: }
52: RETURN:
53: UnlinkMultiFrame(ee, frame);
54 return (result);
55:  }

06 O000OO00OOOOOOOOOOODOOODOOODOOOOO
Fig.6 Implementation of stack trace in a method that

includes an inlined call.
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OthrowO00 0000000000 Owoo() OOODOO
000000 catchOOOOO0OO0COOOO foo()
gooos80nDnO catchJOOODOOOODO

/* Java OO 0O */
void foo(){
int result = 0;
try{
while(true) {
this.woo();
}
}

catch(Exception e){
// 0000
}
}

void woo() throws Exception{

© 00 N O U W N = O

e el =
w N = O

throw (new Exception());
hi
/* cO0000000O %/
void foo(ExecEnv *ee, Object *this){
Object *atemp;
while (true) {
woo(ee, this);

i
IS

N B R R R e
o © 00 N o O

if (exceptionOccurred(ee))
goto CATCH;

/* 00000000 =/

if (exceptionOccurred(ee))
goto CATCH;

N NN NN
g W N

}

CATCH:
atmp = catch(ee, FException);

}
int woo(ExecEnv *ee, Object *this){

Object *atemp = allocObject(Ezception);

W W NNNDN
= O © 0 N O

ExceptionConstructor(ee, atemp);

w
N

exceptionThrow(ee, atemp);
}
07 200000000000000

Fig.7 Exception handling by two-return-values method.
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Table 4 Count and guessed code size of exception tests.
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Fig.8 Effect of compulsory removal of codes for all

implicit features on execution time.
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