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I. General Information

Title: Advanced Programming Methods
Code: MID0004
Credis:6

Place: Course, Seminar, and Laboratory Rooms of Faculty of Mathematics and Computer Science

Timetable: Course: 2  hours; Seminar: 1 hour, Laboratory:2 hours, based on the official timetable of the faculty, published on Internet at http://www.cs.ubbcluj.ro/files/gen/orar/2006-1

II. Professor Information

Name, title:  Niculescu Virginia, Dr., Associate Prof.
Contact (e-mail): vniculescu@cs.ubbcluj.ro

Consultations: Wednesday 13 -15, Campus 340

III. Description: 

Content
The course is the second course on Object Oriented Programming considered in the curricula.

The course presents Java Language, phases in software applications development, architectural layers, different design patterns, and basic knowledge about GUI.
Objectives

- To study Java language

- To gain significant additional practice in applications’ analysis and design.
- To study and apply the object-oriented (OO) approach in designing and implementing software systems

- To study basic design patterns.
- To study additional knowledge about UML

- To study basic knowledge about GUI, and specifically Java GUI.
- To study GRASP patterns.

Competences

Each student has to prove that (s)he acquired an acceptable level of knowledge and understanding of the subject, that (s)he is capable of stating these knowledge in a coherent form, that (s)he has correct habits of analysis, design, and implementation based on design patterns and general object oriented paradigms. The students should have the ability to use Java language, design patterns, and to create GUI for their applications. Also they have to be able to use UML diagrams in program analysis and design.
Methods

 Lectures, practical works, projects, exercises and individual study.

IV. References:

1. ECKEL, BRUCE: Thinking in Java (3rd ed.). New York: Prentice Hall, 2002. 
[www.mindview.net/Books/TIJ/] 

2. ECKEL, BRUCE: Thinking in Patterns with Java, 2004. MindView, Inc. [http://www.mindview.net/Books/TIPatterns/] 
3. Java Tutorial, 2004. SUN Microsystems, Inc. [http://java.sun.com/tutorial/] 
4. GAMMA, E. - HELM, R. - JOHNSON R. - and VLISSIDES, J.: Design Patterns - Elements of Reusable Object-Oriented Software. Massachusets: Addison-Wesley, 1994. 
V. Materials:

There are laboratory classes where the department network is used. Specific bibliographic materials are also used (books, articles, Internet resources)

VI. Lectures (C), seminars (S), and laboratories (L)

1. Java Language and Platform (C1)

- general features of Java language


- Java Virtual Machine


- Differences between C++ and Java

2 Fundamentals of the Java programming language and UML basic review (C2+C3)
· UML notations for classes, associations, dependencies, generalization

Java 
· Primitive types, Reference types, Arrays

· Statements

· Classes and Objects

· Subclasses and Inheritance

· Packages

· Garbage Collector

3.           Interfaces and Exceptions Handling (C4)
· Abstract Classes

· Interfaces

· Template Method Design & Adaptor Patterns
· Exceptions handling in Java

4. The Java I/O System (C5)
· Input/ Output Streams

· Decorator Design Pattern

· Serialization/ Persistent Objects
5. GUI (C6+C7) 

- Swing Library/ Java Foundation Classes
- Windows and graphical components

- Containers and elements: window, menu, label, text box, and button 

- Lists and Menus

- Event Handling

- Decouplig the sender and the receiver of an event 

6. (C8) Model-View-Controller Pattern 

· Observer Design Pattern

· Strategy Design Pattern

7. Stages in the programs construction (C9+C10)

· Plan and elaborate phase –requirements, Use cases
· Analyze phase

· Design phase

8.  GRASP (General Responsibility Assignment Software Patterns (C11)

· Expert and creator design patterns 

· Low coupling and high cohesion 

· Controller 

9. Construct (implementation)  phase (C12)
· Packages
10. Presentation , Application Logic, Storage Layers(C12)
· Decoupling presentation and logic layers 

· Command Design Pattern

11. Persistency (C13)

· Building a persistent frameworks 

· Broker and Bridge Design Patterns
· Virtual Proxy Design Pattern
12. Parameterized classes   (C14)
· Generic collections
Seminars
S1 Polymorphism 
S2 Simple Java programs

S3  Interfaces
S4  Exceptions handling in Java

S5  Observer
An example of application for with all the development phases are discussed:
S6  Requirements and use cases/ Analysis phase
S7  Design Phase/ Construct Phase

Laboratories
L1. ATD (a container) implementation in C++

L2. ATD implementation in Java

L3. Exceptions – Stacks and Queue implementation with exceptions handling+Iterators
L4. GUI – a simple example

L5. I/O operations. Object serialization

L6. An example that uses Observer design pattern
L7 - L8 Project – a medium-size application for which all the development phases are followed.
VII. Assessment 
The final assessment method is an exam. There will be two parts: a written part (consisting of a minicase study), and a practical part (consisting in a partial implementation of the minicase model). 

The final mark (on a ten points scale, one point by default) will be obtained as: 

A. Lab activity: 40% 

B. Written exam (on paper): 30%
C. Practical exam (at computer): 30%
VIII. Organization, Exceptional situations:

Presence to the seminars is compulsory (70%). 

In order to be able to participate at the exam it is necessary that A >=5.
In order to promote the exam it is necessary that B>=5 and C >=5. 

IX.   Optional references:

1. PRIETSLEY, M.: Practical Object Oriented Design. Cambridge: McGraw-Hill, 1996. 

2. LARMAN, C.: Applying UML and Design Patterns: An Introduction to OO Analysis and Design, Berlin: Prentice Hall, 2000.

3.  Online Java Tutorial, 2001. Develop Mentor, Inc. [http://www.develop.com/]
4. T. LETIA, Programare Avansata in Java, Microinformatica, 2002. 
