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CATALOG COURSE DESCRIPTION: Students will apply the principles of object-oriented programming in the implementation of a major information system project using C++.  Students will implement the object-oriented design from COSC 5010.

Prerequisite:   COSC 5010.

INCOMING COMPETENCY OF STUDENTS EXPECTED BY INSTRUCTOR: 

A student participating in this course is expected to write, conceptualize, and verbalize at a level commensurate with graduate level education; to explore, and challenge the basic assumptions about distributed systems; have the initiative to participate in a wide range of experiential and practical exercises as well as the practical application of learned distributed systems theories and concepts to assigned exercises and problems.

The requirements  of the course: This course introduces the student to the techniques and processes of object oriented implementations. Key elements of a medium, large or a distributed systems that support the Object Oriented methodologies are presented as an integral part of the implementations process. The course cover numerous examples, student is led through the implementation process with using analysis and design of a current systems. The focus throughout the course is on practical techniques for producing maintainable and extensible code.  Students will implement the design from COSC 5010. The students working as a group will learn the advance topics of Object Oriented programming. Universal Modeling Language (UML), and various types of diagramming are used to aid the implementation effort. 

COURSE STATEMENT OF OBJECTIVES:  

The focus throughout the course is on practical techniques for producing maintainable and extensible code. After completing this course the student will be able to:

· Demonstrate mastery of object-oriented programming techniques.  

· Develop, test, and implement a working information system using object-oriented techniques.  

· Demonstrate proficiency of the C++ programming language.  

· Design, develop, and implement classes and class associations in C++. 

· Analyze existing C++ class libraries for their applicability to a given problem.

· Develop solutions which implement the concepts of generalization, inheritance, aggregation, and polymorphism.

· Apply techniques and processes of object oriented implementation of a major IS project using C+++.

· Develop a complete documentation package.

· Identify and develop user interfaces.

· Develop the skills necessary to implement object oriented implementation.

· Use appropriate OO artifacts at each step of implementation. 

· Evaluate various design pattern techniques and implementation.

· Use advanced C++ constructs such as inheritance, polymorphism (dynamic binding), C++ templates (generic programming), Standard Template Library (STL), etc. to implement an object-oriented design.

· Use the Universal Modeling Language (UML) as the method of expressing the design.

· Use UML notation to prepare implementation
· Use Use-case analysis to prepare implementation

· Use UML Class Diagrams to prepare implementation
· Use UML State Diagrams to prepare implementation
· Use UML Interaction Diagrams to prepare implementation
· Use UML Package Diagrams to prepare implementation
· Use domain, view and controller objects

· Used Design Patterns to prepare implementation 

· Apply Design Patterns to various design implementation
· Apply advanced C++ constructs to plan implementation for the design.

REQUIRED TEXTS:

B. Stroustrup

The C++ Programming Language, 

Addison Wesley. ISBN: 0201700735. or the current edition.

http://www.aw.com
SUPPLEMENTAL READINGS (Please check the publisher’s website for the editions) 

John R. Hubbard, University of Richmond (2000)

Schaum’s Easy Outline: Programming with C++ 

McGraw-Hill. ISBN: 0-07-052713-X

http://www.mhhe.com
John R. Hubbard, University of Richmond (2000)

Schaum’s Outline of Programming with C++, Second Edition

McGraw-Hill. ISBN: 0-07-135346-1

http://www.mhhe.com
Herbert Schildt

STL Programming from the Ground Up
by Herbert Schildt ISBN: 0-07-882507-5

http://www.osborne.com
Herbert Schildt

C++ from the Ground Up, Second Edition C++ from the Ground Up
 Second Edition. Osborne publishing Inc. ISBN: 0-07-882405-2 

http://www.osborne.com
Simon Bennett, Ericsson Intracom Ltd. 

John Skelton, De Montfort University, UK (2000)
Schaum’s Outline of UML McGraw-Hill. ISBN: 0-07-709673-8

http://www.mhhe.com
Gamma, Helm, Johnson, Vlissides (1995). Design Patterns Elements of Reusable Object Oriented Software Reading Massachusetts: Addison Wesley. ISBN: 0-201-63361-2.

http://www.aw.com
Unified Modeling Language (UML) Specification (www.omg.org or other web sites)

Schedule of Required Readings, Class participations and Assignments, Lectures, Discussions, Student Presentations and Exams:

	WEEK 1
	Note: Review C++ Programming Language prior to the first class.

Issues in Systems Design

Mapping Design to Code

Implement objects and classes using C++

Class Relationships 

· Association relationships 

· - Containment relationships 

· - Inheritance 

· Messaging 

· Methods 

Interface and Implementation file

User define Interface requirements
Creating and using objects 

Data hiding and member functions

From design to implementation

Programming style Application model

	WEEK 2
	Dynamic memory allocation / Pointers

Constructors, destructors

Application model

Program user define interface requirements
Dynamic objects

Reusable components 
Classes/Objects and Determining Visibility

Encapsulation

Abstraction 

	WEEK 3
	Function overload

Operator overload

Application model

Implement Pattern for Assigning Responsibilities

Due (Project Delivery-1): Preliminary Implementation of project is due.

	WEEK 4
	Inheritance and polymorphism

Virtual methods and inheritance

Access Control, C++ Notation 

Associations, C++ Notation 

Containment Relationships 

Generalization/Specialization 

Abstract Classes 

Cardinality

Designing a solution with Objects and Patterns

Midterm Exam

	WEEK 5
	Standard template library

Iterators and containers

Factory Pattern- C++ Implementation

Proxy Pattern- C++ Implementation

	WEEK 6
	Factory Pattern – C++ Implementation thread Safe

Proxy Pattern – C++ 

Observer Pattern – C++

Due (Project Delivery-2): Preliminary Implementation of project is due.

	WEEK 7
	Static data

Static function

Singleton Pattern

Application model

Static member data

Static member function

	WEEK 8
	Exception handing

try..catch

Assert()

Application model 

Final Exam

	WEEK 9
	Presentation of projects

Project is due.  Turn-in both soft and hard copy of the Analysis and Design and Implementation. The soft copy must include, all design artifacts, requirements and design, source code, and set up files to generate executable. 


RESEARCH REQUIREMENTS:  

N/A 
DETERMINATION OF GRADES STATEMENT:

 Determination of grades is based on the following requirements and criteria.

Work that is barely adequate for Graduate work, Minimum Grades: 70-77 or "C": 
Products (papers, case studies, projects, presentations) must be on time, in the correct format, corrected for spelling and grammar, appropriate materials included and referenced, to-the-point and on topic, and conclusions must be supported. 

Examinations (in-class and take home) must be complete, accurate, neat, evidence clear thought, and exhibit concise and to-the-point responses.

Classroom behavior in class discussions and group activities should be responsible, exhibit open communication, constructive and helpful.

Satisfactory Graduate Work, Grades of 78-90, or "B-, B, and B+":  
Products must meet the requirements stated above for minimum requirements and additionally meet professional criteria. For example, documentation should be included to support research papers, the APA format should be used consistently throughout the paper, and substantially more than the minimum number of references should be included. Presentations should be logical, organized and comprehensive.

Examinations (in-class and take home) should be organized, in-depth, comprehensive, logical and complete, and evidence thorough understanding of the subject/topic through application of principles.

Classroom behavior should exhibit very focused activity and thought on the subject/topic of discussion, be motivated, and assist in discovery of new insights and relationships concerning the subject/topic of discussion.

Superior Graduate Work, Grades of 91-100 or "A- and A": 
Products must meet all requirements stated above and additionally meet creative criteria. These criteria include unique topic or subject selection, synthesis of ideas, and evaluation of subject matter and positions found in the literature, be creative in approach, establish new relationships with ideas and provide new insights. 

Examination responses indicate insightfulness of understanding, a synthesis of information and unique ideas, and rationale for application of principles following careful analysis. 

Classroom behavior should exhibit very focused activity and thought on the subject at hand, be motivated, and assist in discovery of new insights and relationships concerning the subject/topic of discussion. An earned grade of "A" represents the best work of students accomplished in a unique and professional manner.

	COURSE REQUIREMENTS:
	% OF GRADE

	a. Examinations


Midterm


Final
	25%

25%

	b. Project

Detail requirements are described in project requirements/design documents. Additional information is discussed in class.

There may be a  5%  grade penalty for late project deliveries, exams, homework and other assignments.
	40%



	c. Class participation, Homework, etc.
	10%


Taking the numerical score from the formula above and converting it to the appropriate letter grade from the chart determine the student’s letter grading for the course.

	Letter Grade
	Numerical Score

	A
	96-100% (4.0) 

	A-
	91-95% (3.67)

	B+
	87-90% (3.33)

	B
	82-86% (3.0)

	B-
	78-81% (2.67)

	C
	70-77% (2.0)

	F
	69 & below (0)

	I
	Incomplete (0) 

	W
	Withdrew


In order to meet the course objectives this syllabus may be modified at the discretion of the instructor without approval of the students.


Original approved by:

Dr. Calvin D. Fowler, Academic Dean Space Coast Region, July 15, 2004                     

