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Visualizing Visibility of Members for Learning Object-Orientation

REN TSUNEKAWA TOSHIYUKI YAMADA

Abstract: For learning Object-Oriented programming, understanding inheritance, encapsulation and poly-
morphism is important. In this study, we propose a method for support for novices to learn Object-Oriented
programming by visualizing objects of a program stepwise to help their understanding program behavior. We
visualize reference relationships between objects and reference variables, inheritance relationships between
classes and visivility of instance variable and method in every step of program.

Keywords: object oriented programming, visualization, visibility, novice support, learning support.
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Fig. 2 Displaying Object
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Fig. 3 Displaying Reference

477 R4
Ho 724
T4

EHE

THOB| THE

04 0O0OOO0OOO
Fig. 4 Displaying Inheritance
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Fig. 6 Displaying Visibility

public void hello () {

System.out.println("I’m a Human.");

[o2 B¢ 2 B SN )

1: class Human {

2: private String name;
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System.out.printin(“Human class”);

}
}

class Student extends Human{
private int number;
void hello(){
System.out.printin(“Student class”);

}

super(name);
this.id = id;
}

}

class Test{
public static void main(String[] args){
Human hmn = new Human();
Student std= new Student(Tanaka,1);

}

}
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Fig. 7 Displaying Stepwise visualizaion
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Fig. 8 Displaying Not Encupsulated Object
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1: class Human {

2: public String name;

class Human {
private String name;
public String getName () {
return name;
}
public void setName (String name) {

this.name = name;
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Fig. 9 Displaying Encapsulated Object
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Fig. 10 Visualization After Execution of ine 30

18: class Test {

19: public static

20: void main(Stringl[] args){

21: Shape sl1 = new Square();
22: Shape s2 = new Triangle();
23: sl.draw();

24: s2.draw () ;

25: }

26: }

class Shape {

public int x;

public int y;

public int height;

public int width;

abstract public void draw();
}

class Square extends Shape {
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public void draw(){
10: // 000000000000

=
N =
[

}
13: class Triangle extends Shape {

14: public void draw(){
15: // 000000000000
16: }

17: }
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1: class Human {

2: public String name;

3: public void hello (){

4: System.out.println("I’m a Human.");
5: }

6: }

7: class Student extends Human {

8: private int id;

9: public void hello (){

10: System.out.println("I’m a Student.");
11: }

12: }
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