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A Study On The Optimization of Java Class File
under Java Card Platform

Do-Woo Kim' and Min-Soo JungH

ABSTRACT

Java Card technology allows us to run Java applications on smart cards and other memory -constrained
devices. Java Card technology supports high security, portability and ability of storing and managing
multiple applications. However, constrained memory resources of the Java Card Platform hinder wide
deployment of the Java Card applications. Therefore, in this paper we propose a bytecode optimization
algorithm to use the memory of a Java Card efficiently. Our algorithm can reduce the size of the bytecode
by sharing the memory of the parameters of the catch clause in the try-catch~finally sentence.
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class Foobar {
public static int runClassMethod {int i, long 1, float £,
double d, Object o, byte b) {
return 0;
}
public int runInstanceMethod {char ¢, double d, short s,
boolean b) {
return 0;
}

]
runClassMethod() runlnstanceMethod()
index  type parameter index type  parameter
0 inti 0 | rélWER | hidden this
1 long | 1 [ char ¢
3 float { 2 double d
4 short s
4 double d
5 boolean b
6 Object o
7 byte b
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import javacard.framework.UserException;
import javacard.framework.CardRemoteObject;
import java.rmi.RemoteException:
public class Purselmpl extends
CardRemoteObject implements Purse {
private short balance = O;
public void credit(short m) throws
RemoteException, UserException {
try
{
if(m<=0)
UserException.throwlt(BAD_ARGUMENTY),
if((short)(balance+m) > MAX_AMOUNT)
UserException.throwIt{OVERFLOWY),
balance +=m;
}
catch(RuntimeException runtimeexception)
{
throw runtimeexception;
}
catch(UserException userexception)
{
throw userexception;
}
catch(Exception exception)
{

throw new UnexpectedException();
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Method void credit(short)
0 iload_1
1 ifgt 10
4 sipush 24578
7 invokestatic #4
<Method void throwlt(short)>
10 aload_0
11 getfield #2 <Field short balance>
14 iload_1
15 iadd
16 i2s
17 sipush 400
20 if_icmple 29
23 sipush 24577
26 invokestatic #4
<Method void throwlIt(short)>

29 aload_0
30 dup
31 getfield #2 <Field short balance>
34 iload_l
35 iadd
36 i2s
37 putfield #2 <Field short balance>
40 goto 54
43 astore_2
44 aload_2
45 athrow
46 astore_3
47 aload_3
48 athrow
49 astore 4
51 aload 4
53 athrow
54 return
Exception table:

from to target type

0 40 43 <java.lang.RuntimeException>

0 40 46 <javacard.framework . UserException>

0 40 49 <java.lang.Exception>

4 Exception
3 UserException

2 RuntimeException

Local variables section
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Method void credit(short)
0 iload_1
1 ifgt 10
4 sipush 24578
7 invokestatic #4
<Method void throwlt(short)>
10 aload_0
11 getfield #2 <Field short balance>
14 iload_1
15 iadd
16 i2s
17 sipush 400
20 if_icmple 29
23 sipush 24577
26 invokestatic #4
<Method void throwlt(short)>
29 aload_0
30 dup
31 getfield #2 <Field short balance>
34 iload_1
35 iadd
36 i2s
37 putfield #2 <Field short balance>
40 goto 54
43 astore_2
44 aload_2
45 athrow
46 astore_2
47 aload_2
48 athrow
49 astore_2
50 aload_2
51 athrow
52 return
Exception table:
from to target type
0 40 43 <java.lang.RuntimeException>
0 40 46 <javacard.framework.UserException>
0 40 49 <java.lang.Exception>

Exception
2 UserException
RuntimeException

Local variables section
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class LocalMember {
int number;
LocalMember prev;
int modifiers;
Type type;
Identifier name;

LocalMember()
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class TryStatement {
Statement body;
Statement args(];

public TryStatement()
check()
code(}

2] 9. TryStatement 2214 He|

2e] 3 check() W AEE body BE &, A&, dY
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class CatchStatement {
int mod;
Expression texpr;
Identifier id;
Statement body;

public CatchStatement()
check()
code()
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E 1. HO|ETE MM
9y ulo]E(byte)

g B =8 | javac |difference
SayName.java 1,794 | 1,935 141
CalcuObject.java 1,759 | 1,904 145
CustomerService.java 2,741 | 3,015 274
Calculator.java 2476 | 2714 238
HelloRMLjava 1,634 | 1,780 146
BankImpl.java 2,162 | 2,366 204
RMIDayTime.java 1669 | 1811 142
Bank java 2,162 | 2,366 204
PoolingChatServer.java_| 2,156 | 2,343 187
ChatClient.java 1,755 | 1,899 144
ChatServerImp.java 2,346 | 2,562 216
EchoServer.java 1,764 | 1,904 140
ComputeEngine.java 1,749 | 1,892 143
MyRmilmpl.java 1,692 | 1,829 137
Echolmpl.java 1,768 | 1,906 138
Calendar.java 1,659 | 1,799 140
Pserver.java 5731 | 6,316 585
Userlmpl.java 4,369 | 4,775 406
ChatServer.java 3,392 | 3,742 350
ClientHandler.java 2535 | 2,778 243
HelloImpl.java 1,631 | 1,768 137
RMIDay Timelmpl.java 1671 | 1813 142
RMIChatServer.java 2413 | 2,628 215
GernericServer.java 1,784 | 1927 143
Average Bytes 2284 2,491 207
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