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ABSTRACT

The Type Object Design Pattern is proposed to provide a solution on the situation in the case that one class has too many subclasses or the
number of subclasses are undefined. Although this pattern has many advantages in terms of applicability and dynamic object behavior, it has a
weak point in runtime pattern operation that it has to build and maintain a class reference mechanism in runtime to reference the class (de facto
*object”) of instances. To solve that problem, this paper addresses the solution of the runtime class reference problem of Type Object Pattern. it
defines a new class of Type Object Class (TOC) from Type Class and Object Class in Type Object pattern and presents the methods of
creating, compiling, and memory-loading the TOC. It depends on built-in class reference mechanism of object-oriented programming
language, and is not necessary to fit with the additional mechanism. Consequently, we need not to set up the additional class reference
mechanism and system performance is enhanced due to it.
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II. Type Object Pattern
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Fig. 1. Structure of the Type Object pattern
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YideoStuff

-title: String
=rentPrice; double
-rating? String
=fenter: String

+isRleased(): boolean
+isRented(); boolean

a3 2. ol VideoStuft Class
Fig. 2. Example: VideoStuff Class
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<Movie>

#title: String <¥ideotape>
#rentPrice: double -renter: String
#Frating: String -classRef: <Movie>
+isReleased(): boolean FisRented(): boolean
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Fig. 3. Type Object pattern applied to VideoStuff
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void buildTOCSource(File fileName,
String className) throws IOException {
FileOutputStream out =
new FileOutputString(fileName);
String classHead =
"public class “ + className + “ {”;
String attributes = getTocAttributes();
String methods = getTocMethods();
String classEnd = " }“;
String TocSrc =
classHead + attributes +
methods + classEnd;
out.write(TocSrc.getBytes();
out.flush();out.close();

}
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void compileTOCSource(File fileName)
throws JOException {

String compiler = “javac”;

String classpath = ".";

String[] cmd = {compiler, "-cp”, classpath,
FileName.getName() };

Process process =
Runtime.getRuntime().exec(cmd);

}
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TOCType loadTOCClass(String className)
throws IOException {
File classFile = new File(className + ".class");
byte[] buf =
new byte[(int) classFile.length()];
FileInputStream fin =
new FileInputStream(classFile);
fin.read(buf); in.close();
Class toc =
defineClass(className,buf,0,buf length);
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public TOCType createTOC(File fileName,
String className) {
TOCType tocObj;
try {
buildTOCSource(fileName, className);
compileTOCSource(fileName);
tocobj = 1oadTOCClass(className);
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}
catch (IOException €) { }
return tocObj;

}
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-fileName: String
-dlassName: String

-build TOCSource(fileName: File, className: String): void
-compileTOCSource{fileName: File): void
-loadTOCClass{className: String): TOCType
+createTOC(fileName: File, className: String): TOCType

3% 5. TypeObjectClassCreator 22 A%
Fig. 5 TypeObjectClassCreator Class Diagram
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