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Cross-application Use-relation Analysis
for Finding Utility Classes

MaxkoTo Icui, ! Takasur Isniof! and Karsuro INougf!

Utility classes are basic data structure and functional units that are frequently
used in Object-Oriented Programming. Automatic detection of utility classes
is important for program comprehension and program analysis techniques to
focus on application-specific classes in a large-scale software system. In this pa-
per, we propose a new metric named universality indicating whether a class is
likely utility or not. While existing metrics measure use-relation among classes
in a single application, we introduce cross-application use-relation that enables
to detect utility classes that are not detected by the existing metrics.
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Fig.1 An example of cross-application use-relation graph.
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Table 1 Target applications.

JDK5 ArgoUML 0.24 JGraph 5.12.1.1
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FreeMind 0.8.1
JHotDraw 7.0.9
iText 2.1.3
Eclipse 3.3

Log4J 1.2.15
BioJava 1.5-beta2
Trove 2.0.4

Ant 1.7.0
HSQLDB 1.8.0.10

H2 Database 2008-08-28

Tomcat 6.0.14

Spring Framework 2.5.5

GanttProject 2.0.7
Batik 1.6
NetBeans 5.5.1
JEdit 4.3prell
SVNKit 1.1.8
Cocoon 2.1.11
ASM 3.1
SableCC 3.2
Darby 10.4.1.3
Lucene 2.3.2
Struts 1.2.7
Azureus 3.0.3.4

JFreeChart 1.0.9

PDFRendererd 2008-09-01 OO0 00O
POI 3.1-FINAL-20080629
Commons Logging 1.1.1

Maven 2.0.9

Commons Collections 3.2.1

Antlr 3.0.1

Soot 2.2.4

BerkeleyDB Java Edition 3.2.76
JBoss 4.2.3 GA

MyFaces 1.2.4

BitTyrant 2008-09-04 00O 00O
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0 2 Universality 000 20000
Table 2 Top 20 classes in the universality.

Class name Univ. CP Class name Univ. CP
java.lang.String 0.933 69,324 java.lang.Integer 0.748 7,568
java.lang.Object 0.915 55,628 java.util.Set 0.741 6,954
java.util.List 0.793 12,981 java.io.File 0.736 6,554
java.lang.System 0.780 11,191 java.lang.StringBuffer 0.735 6,907
java.lang.Class 0.776 10,590 java.io.PrintStream 0.730 6,132
java.lang.Throwable 0.775 10,467 java.util. HashMap 0.730 6,129
java.util.Iterator 0.773 10,191 java.io.IOException 0.725 6,115
java.util. ArrayList 0.772 10,135 java.util.Collection 0.724 5,690
java.lang.Exception 0.761 8,840 java.lang.Illegal- 0.714 5,057
java.util. Map 0.757 8,476 ArgumentException
java.lang.Runnable 0.699 6,790
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Table 3 Classes with high universality but low CP.

Class name Univ. Rank  CP Rank
java.lang.Character 39 104
java.util.LinkedList 41 105
java.io.FileOutputStream 56 177
java.lang.Comparable 78 240
java.util.Stack 95 354
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04 CPOOO Universality 000000
Table 4 Classes with high CP but low universality.

Class name Univ. Rank  CP Rank
org.eclipse.swt.widgets.Control 213 25
org.eclipse.swt.SWT 221 34
org.eclipse.core.resources.IResource 564 69
org.openide.util. NbBundle 1,398 24
org.openide.ErrorManager 1,496 54

05 0000000000DO

Table 5 Distribution of universality.

Univ. #classes  packages

1.0-0.9 2 java.lang

0.9-0.8 0  (none)

0.8-0.7 17  java.util, java.lang, java.io

0.7-0.6 18  java.lang, java.util, java.io, java.net, java.awt

0.6-0.5 49  java.util, java.lang, java.io, javax.swing, java.awt,...

0.5-0.4 80  java.io, java.lang, javax.swing, javax.swing, java.awt,...

0.4-0.3 196  org.eclipse.swt.widgets, javax.swing, java.lang, java.awt.event, ...

0.3-0.2 348  org.eclipse.swt.graphics, javax.swing, javax.management, ...

0.2-0.1 1,385 org.eclipse.swt.dnd, org.gudy.azureus2.core3.util, javax.management,
org.eclipse.swt.widgets, org.bouncycastle.asnl, ...

0.1-0 129,233  soot.jimple.parser.node, org.apache.poi.....functions, test, ...
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