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Abstract This paper presents a realtime class generation technique for Java performance tuning of
enormously repeated codes needing interpreting. Based on interpreted results, a Java source program for a
Java class including a method with the corresponding function is generated, compiled, and loaded on the
memory. And then and next time, the newly generated method is called for processing the original codes. As
the results, overall times of repetition processing is reduced.
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public class PostfixStack {
String[} tokens = null;

public PostfixStack(String expression) {
// expression?] o]HEA AE tokens A
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}
public double compute(doublef] values) {
Stack stack = new Stack();
/7 F9) QAo wig aiA 2 Al
for (int i=0;i<tokens.length;i++) {
String token = tokens[il;
if (token.startsWith("#")) {
int id = Integer.parselnt(token.substring(1));
stack.push(new Double(values!--id]));
} else {
char opChar = token.charAt(0);
int opCode = "+-#/".indexOf(opChar),;
if (opCode == -1) {
/B S 29l A3
stack.push(Double.valueOf(token) );
} else {
/AR 7B 8- Akt FAE 2doA]
/7R AT 11 g A A3
double opr2 = ((Double) stack.pop()).doubleValue(),
double oprl = ({(Double) stack.pop()).doubleValue();
switch(opCode) {
case O
stack. push(new Double{opri+opr2)); break;
case I
stack.push(new Double{oprl-opr2)); break;
case 2
stack.push{new Double{oprl*opr2)); break;
case 3
stack.push(new Double(oprl/opr2)); break;
default: // FESHA] & AabRbl gk o)9ixie.
}/endSwitch
}//endInnerlf
Y/endOuterif
}/endFor
// AEgEe] wgt
return ((Double) stack.pop()).doubleValue();
}/compute()

public static void main(String[] args) {
/L8 F9 Qs wsiesgt
String inputExpr = "9 #1 + #2 % #2 -,
doublel] paramValue = {1.020};

// PostfixStack Zal22] 4433 AAk
PostfixStack ps = new PostfixStack(inputExpr);
double result = ps.compute(paramValue),
Systemout.println{"Result: ” + result);

}

}
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String InterpretExpr() {
// String(] tokensoll A o1& Al AnE s1xe
Stack stack = new Stack();

fortint i=0;i<tokens.length;i++) {
String token = tokensfil;
if (token.startsWith("#")) {
int idx = Integer.parselnt(token.substring(1));
idx--;
stack push("paramValues[” + idx + "}");
} else {
int opChar = "+~#/".indexOf(token.charAt{0));
if (opChar == -1) {
stack.push(token);
} else {
String opr2 = (String) stack.pop();
String oprl = (String) stack.pop();
stack.push("(" + oprl + " " + token.charAt(0) +
"+ opr2 + ")),
}/endInnerlf
}//endOuterIf
Y/endFor

return ("return ¥ + (String) stack.pop() + ")

}
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void buildSrc(File srcFile, String classname,
String IntprExpr) throws IOException {

_83_

og E@_E}oiok I AnE oy vk ZAow a2}
2 5o

& AN A%e A A A 2
& A8 9% BRe et 2ok



FileOutputStream out =
new FileOutputStream(srcFile);

String classHead = "public class " +
classname + " extends Computation {";
String method = " public double ” +
"compute(double{] paramValues) {";
String classEnd = “ } ¥4

String source = classHead + method +
IntprExpr + classEnd;

out. write{source.getBytes());

out.flush();out.close();
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public abstract class Computation {
abstract double compute(double[] arguments);
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public class ... extends Computation {

public double compute(double[] paramValues) {

retumn (((90 + paramValues[0])*

paramVatues[1]) - paramValues[1});

}
}
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void compileSrc(File srcFile) throws IOException {
String _compiler = "javac”;

"o

String _classpath = ".";

String{] emd = { _compiler, "-classpath”, _classpath,
srcFile.getName());

Process process = Runtime.getRuntime().exec(cmd);
try {
process.waitFor();
} catch (InterruptedException e) {}
}
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Computation loadGenClass(String classname)
throws IOException {

File classfile = new File(classname + ”.class”);

byte{] buf = new bytel(int) classfilelength());

FilelnputStream in = new FileInputStream(classfile);
in.read(buf);
in.close();

Class ¢ = defineClass(classname, buf,:0, buflength);

try {
return (Computation) c.newlnstance();
} catch (lllegal AccessException e) {
throw new RuntimeException(e getMessage());
} catch (InstantiationException e) {
throw new RuntimeException(e.getMessage()):
}
}
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public Computation generate() {
String expr = "

String filename = ",

String classname = "}

tryd

File javafile = File.create TempFile(
"generated_”, ".java”, new File("."));
filename = javafile getName();
classname = filename.substring(0,
filenarne.lastindexOf(".");

expr = InterpretExpr();
buildSrc(javafile, classname, expr);
compileSrcGavafile);

return loadGenClass(classname);

} catch (IOException e) {}
}
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public class PostfixGen extends ClassLoader {
String[] tokens;

public PostfixGen(String expression) {
super(ClassLoader.getSystemClassLoader());
ArrayList list = new ArrayList();

String Tokenizer tokenizer =
new StringTokenizer(expression);
while (tokenizer.hasMore'Tokens()) {
list.add(tokenizer.next Token());

}

tokens = (String[]) list.toArray(
new String(list.size()]);

}

public Computation generate() { ... }
Computation loadGenClass(String classname) { ... )

void buildSrc(File srcFile, String classname,
String IntprExpr) throws IOException { ...... )

void compileSrc(File srcFile) throws IOException { ... )
String InterpretExpr() {......}

public static void main(String{] args) {
String inputExpr = "9 #1 + #2 * #2 -,
doublel] paramValue = {1.02.0};

POstfixGen pg = new PostfixGen(inputExpr);
Computation g = pg.generate();

double result = g.compute(paramValue);
Systemout.printin("Result: ” + result);

}

}
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R running : boolean
1% stariTime : long
| R stopTime : long

| ™ getEtapsedTime( : long
| % reset : Stopwatch
| % stant() : Stopwatch
| ® stop0 : Stopwatch
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double result = 0.0;
long time_a = 0;
long time b = 0;

Stopwatch sw = new Stopwatch();

sw.start();

PostfixStack ps = new PostfixStack(inputExpr);
sw.stop();

time_a = sw.getElapsedTime();

sw.reset();

for(int i=0;i<1000000;i++) {

sw.start();

result = ps.compute{paramValue);
sw.stop();

time b = time b + sw.getElapsedTime();
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double result = 0.0;

long time_g = 0;

Stopwatch sw = new Stopwatch();

for(int i=0;1<1000000;i++) {

sw.start();

PostfixGen pg = new PostfixGen(inputExpr);
Computation g = pg.generate();

sw.stop(); '

time_g = time_g + sw.getElapsedTime();

}

result = g.compute(paramValue);
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double result = 0.0;
long time_¢ = 0;

Stopwatch sw = new Stopwatch();

PostfixGen pg = new PostfixGen(inputExpr);
Computation g = pg.generate();

for(int i=0:1<10000005i++) {

sw.start();

result = g.compute(paramValue);
sw.stop();

time_c = time ¢ + sw.getElapsedTime();
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