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A Profiler for Optimizing Object-oriented Programming
by Using Program Transformation

TAKAHIRO KAMIO" and HIDEHIKO MASUHARA'

We present a profiler that enumerates the number of method invocations with the same set
of arguments in object-oriented programs. It aims to help identifying methods that would be
optimized by program transformations such as memoization and partial evaluation. In order
to accurately identify equivalence of mutable objects, the profiler adds a vector of modifica-
tion times to each object. Based on our experience to manually optimize a 64,602 lines Java
program, the information from the profiler is estimated to reduce the number of examined

methods by the factor of 20%.
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14  ASTObject getParent(){return parent;}
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16 class TypeDec extends ASTObject{...}
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Fig.1 Profiled program (excerpt).

1 class ASTObject{

2  ASTObject parent;

3 SourceLocation sourcelLocation;

4  static HashMap cache = new HashMap();
5  TypeDec getBytecodeTypeDec(){

6 TypeDec r;

7 if (!cache.containsKey(this)){

8 if (getParent() instanceof TypeDec)
9 r = (TypeDec)getParent();

10 else

11 r = getParent().

12 getBytecodeTypeDec() ;
13 cache.put (this,r) ;

14 return r;

15 }else

16 return (TypeDec)cache.get(this);
7 3

18 c.

19 }

02 000000 getBytecodeTypeDec
Fig.2 getBytecodeTypeDec with memoization.
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Table 1 Output of equality-based profiler (excerpt).

00000 oo 00 00 (%)
ASTObject.getLexcal Type() 410 0 10, 10, 3
ASTObject.getBytecodeTypeDec() 275 0 25,4, 3
JavaCompiler.beginSection(String,boolean) 32 0,2 75,25
NameType.getLegalString() 10 0 40, 20
ConstantPool.addMethodRef(NameType, String, String) 13 0,1 54, 38
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Table 2 Equality of objects and the feature (m denotes the number of methods
in the program. k denotes the size of an object graph).
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1 11 = ast.getSourcelLine();

2 typeDecl = ast.getBytecodeTypeDec(); ZIA

3 ast.sourcelLocation.lineNumber = newLN; A7 4 — IV F
4 12 = ast.getSourceLine(); R
5 typeDec2 = ast.getBytecodeTypeDec();

0 3 ASTObject UOOOOODO
Fig.3 A code fragment that manipulates an ASTObject.
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Fig.4 References and last modified time.
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Fig.5 Per-method reference and modification-time
equality.
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Table 3 Execution times of profilers (sec.)
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Table 4 Optimized methods and their profile results (point).
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Table 5 Optimized methods and their profile results (TableExample 3).

ooooao oo gooo ooooo ooo A ooo B ooo

(%) (%) (%) (%)
ASTObject.getLexicalType() 9 - 6883 17.3 16.6 101.4
ASTObject.getBytecodeTypeDec() 9 - 2695 14.5 10.4 101.8
JarClassManager.makeSubPackageManager(String) 12 0.05 253 22.9 22.9 95.5
ASTConnection.makeTypeD(String) 3 0.51 3640 71.7 64.4 97.0
ConstantPool.addUtf8(String) 3 0.08 1395 82.7 13.8 95.9
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