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Objective:
Upon completion, student should be able to

1. Understand the basic concepts of object-oriented programming

2. Describe the process of software development using object-oriented language 

3. Define the major components of software design: decomposition, abstraction, encapsulation and reusability 

4. Use automated tools (i.e. Java) to facilitate the development process and to ensure improvements to quality and productivity.

Content:

1. Why Object-Oriented Programming?

a. Overview of object-oriented programming

b. Methods and tools to achieve the goals

2. Basic Concepts of Object-Oriented Programming

a. Introduction to object-oriented development and object-oriented programming

b. Definition and interaction of objects

c. Advantages of abstract data types

d. Data hiding and encapsulation

e. Understanding the concepts of class and inheritance

3. Design Methods Using Object-Oriented Programming

a. Major steps in object-oriented design 

b. Identification of the objects and functionality and relationships

c. Identification of the classes and hierarchy

d. Understanding of classes with pointers and dynamic storage

4. Comparison of Object-Oriented Programming

a. Understanding the strengths and weaknesses of various object-oriented languages

b. Adopting an appropriate language for a particular project.

Assessment Method:

Course Assignment






70%


Examination   





  

30%

Book list:

1.  Ivor Horton: Beginning Java 2, Wrox

Unit 1
Why Object-Oriented Programming?
	Objectives:

· Overview of object-oriented programming.
· Understand the methods to achieve the object-oriented programming

· Introduce tools for object-oriented programming.


Expected Lecture Hours: 2 hours

Learning Activities: 1 discussion.

Assignments: 1 self-assessment

Introduction

Object Oriented Programming, OOP(物件導向程式設計)
Object-oriented Programming is all about Class(類別) and objects(物件). Object is an instance of a class. A Class just like a template of an Object, It describes what the Object looks like. Object-oriented Programming is very popular now because of its special features like (reusability, encapsulation, inheritance, they will be explained in later lectures). It is very suitable for Graphic User Interface, GUI application development.

1.1 Overview of Object-Object Oriented Programming

Code(程式碼) is sequences of computer instructions

Data(數據) is information which the instructions operates on

Class(類別) is a template of object, It contain all information of a object Data structure (Not data!) and code.

Object(物件) is a Instance(存在) of a Class. We can imagine it as a "black box"(黑盒) which receives and sends messages(訊息). A black box actually contains methods and data

Method(方法) is build in function of a object which is defined in the Class. There have two types of methods: private and public.

Private Method(私用方法) is a method of a object which only can be called by the owner object itself.

Public Method(公用方法) is a method of a object which can be called by all objects in the application.

In Procedural programming like Pascal, C, Basic, code and data have been kept apart. For example, in the C language, units of code are called functions(函式), while units of data are called structures(結構). Programmers will mainly focus on the functions and instructions of a program; the importance of data will always be ignored. It is quite different in Object-Oriented Programming! In OOP, code and data are encapsulated(封裝) into a single indivisible thing ( object. The most important thing in OOP is data, you can call it as property of an object, and all methods are just used to handle the data.


Figure 1.1.1 The Relationship between Class and Object














Figure 1.1.2 The Difference between Procedural Programming and Object Oriented Programming

Discussion 1 (15 minutes)
In groups of three, discuss the differences between Procedural Programming and Object Oriented Programming. Summarize your conclusions in the table below:

	Object Oriented Programming
	Procedural Programming

	1.

2.

3.

4.

Other:


	


Review Questions for 1.1
1. What is Object Oriented Programming?

2. What is the relationship between Object and Class?

3. What are components of an Object

1.2 Methods and tools to achieve the goals
Methods

The most common methods in Object-oriented design is decomposition, just procedural programming, but we are not decompose (分解) the function(功能) of the system, is the component(object) of the system. It means that we need to identify all the class in the system, this is a major part of designing object oriented system.

Then we should find out the relationship(關聯) of different objects, you can call them are interaction(互動) of objects. After you understand the interaction of the class, you then design what interface(介面) of the class will be used, and what messages(訊息) will be sent from and received to the class.

The Next step is to find out the functions of each object. It means that the duty of the object in the system. What action will the object perform after it receives a corresponding message.

Tools

The most common tool in Object-oriented programming design is Unified Modeling Language (UML). UML use class diagrams(類別圖) to document the static structure of the system, finding out the relation of the objects. It is a high-level(高層) design model(模型), i.e. You can use it to design every Object-oriented system no matter what programming language you will use. You can call this feature as Language-Independent(語言獨立)

The most common tools in Object-oriented programming implementation are C++, Java.

Review Questions (Tutor-marked: 10 marks)
1. Please briefly describe the relationship of class and object by a graph?
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