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The Complexity of Object—Oriented Systems by Analyzing the
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Abstract

Many researches and validations for the complexity metrics of the object-oriented systems have been studied. Most of
them are aimed for the measurement of the partial aspects of the systems, for example, the coupling between objects,
the complexity of inheritance structures, the cohesion of methods, and so on. But the software practitioners want to
measure the complexity of overall system, not partial. We studied the complexity of the overall structures of
object-oriented systems by analyzing the class diagram of UML. The class diagram is composed of classes and their
relations. There are three kinds of relations, association, generalization, and aggregation, which are making the
structure of object-oriented systems to be difficult to understand. We proposed a heuristic metric to measure the
complexity of object-oriented systems by putting together the three kinds of the relations. To analyze the complexity
of the structure of a object-oriented system for the maintainability of the system, we measured the degree of
understandability of it, the reverse engineering time to draw a class diagram from the source codes, and the number
of errors in the diagram. The results of this experiment shows that our proposed metric has a considerable
relationship with the complexity of object-oriented systems. The metric will be helpful to the software developers for
their designing tasks by evaluating the complexity of the structures of object-oriented systems and redesigning tasks
of them for the future maintainability.
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class Person {
private Computer theComputer;
private int value;
public string CalculateValue() {
value = theComputer.Calculate();
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class Course {
private string courseld;
private int credit;
private int noOfSt;
private Student theStudent;
public string NumberOfStudent() {
noOfSt = theStudent.GetNoOfSt();
) .
public int getCredit() {...}

class Student {
private string id;
private int name;
private Course theCourse;
private int totalCredit;
public int GetNoOfSt() {...)
public int CalculateCredit() {
totalCredit = theCourse.getCredit();
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class Person {
private string name;
private int age;
public string GetName() {...}
public int HowOId( {...}
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class Student : Person {
private string school;
private int grade;
public string WhatSchool() {...}
‘public int WhatGrade() {...}
}

class Worker : Person {
private string company;
private int salary;
public string WhatCpmpanyl() {...}
public int GetSalary() {...}

)
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class Computer {
private int memorySize;
private CPU theCPU;
private Monitor theMonitor

class CPU {..}

class Monitor {...}
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