CURRICULUM OF DEPARTMENT OF INFORMATION TECHNOLOGY
	First Semester

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 101
	Computer Engineering Orientation
	2
	0
	2
	4

	CEN 111
	Introduction to Algorithms & Programming
	3
	2
	4
	7

	ELT 117
	Advanced Reading and Writing I
	2
	2
	3
	6

	PHY 101
	General Physics I  
	3
	2
	4
	6

	MTH 101
	Calculus I  
	3
	2
	4
	7

	XXX xxx
	Non Technical Elective
	0
	2
	0
	0

	 Total 
	15
	6
	17
	30


	Second Semester

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 112
	C Programming 
	3
	2
	4
	6

	ELT 118
	Advanced Reading and Writing II
	2
	2
	3
	6

	PHY 102
	General Physics II  
	3
	2
	4
	6

	MTH 102
	Calculus II  
	3
	2
	4
	7

	MTH 104
	Probability and Statistics for Engineers
	2
	2
	3
	5

	XXX xxx
	Non Technical Elective
	0
	2
	0
	0

	 Total 
	13
	12
	18
	30


	Third Semester

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 200
	Industrial Training I 
	0
	0
	0
	2

	CEN 221
	Object Oriented Programming 
	3
	2
	4
	6

	CEN 281
	Electronic Circuits and Devices 
	3
	2
	4
	5

	CEN 283
	Digital Design 
	3
	2
	4
	6

	MTH 201
	Differential Equations 
	2
	2
	3
	4

	MTH 203
	Discrete Mathematics 
	2
	2
	3
	4

	XXX xxx
	Non Technical Elective
	2
	2
	3
	3

	 Total
	16
	10
	21
	30


	Fourth Semester

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 212
	Programming Languages 
	2
	2
	3
	6

	CEN 252
	Computer Organization 
	2
	2
	3
	6

	CEN 254
	Data Structures 
	3
	2
	4
	7

	MTH 204
	Numerical Analysis
	2
	2
	3
	5

	
	Non Technical Elective
	2
	2
	3
	3

	
	Non Technical Elective
	2
	2
	3
	3

	 Total
	15
	8
	19
	30


	Fifth Semester

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 300
	Industrial Training II 
	0
	0
	0
	2

	CEN 301
	Operating Systems 
	2
	2
	3
	      5

	CEN 351
	Database Management Systems  
	3
	2
	4
	5

	CEN 361
	Computer Networks
	3
	2
	4
	5

	CEN 3xx
	Technical Elective I
	2
	2
	3
	5

	CEN 3xx
	Technical Elective II
	2
	2
	3
	5

	
	Non Technical Elective
	2
	2
	3
	3

	 Total
	15
	10
	20
	30



	Technical Elective Courses

	CODE
	COURSE NAME
	T
	P
	C
	ECTS

	CEN 304
	Automata Theory And Formal Languages
	2
	2
	3
	5

	CEN 306
	Analysis of Algorithms
	2
	2
	3
	5

	CEN 308
	Software Engineering
	2
	2
	3
	5

	CEN 311
	Introduction to Web Engineering
	2
	2
	3
	5

	CEN 312
	Web Programming
	2
	2
	3
	5

	CEN 321
	Introduction to Logic Programming
	2
	2
	3
	5

	CEN 331
	Introduction to Programming Lang. Design
	2
	2
	3
	5

	CEN 334
	Introduction to Human-Computer Interaction
	2
	2
	3
	5

	CEN 352
	Introduction to MIS
	2
	2
	3
	5

	CEN 353
	Introduction to E-Bus./E-Commerce
	2
	2
	3
	5

	CEN 354
	Introduction to Data Mining
	2
	2
	3
	5

	CEN 355
	Special Topics in Database Systems
	2
	2
	3
	5

	CEN 356
	System Analysis and Design
	2
	2
	3
	5

	CEN 357
	Strategic Information Systems
	2
	2
	3
	5

	CEN 358
	Introduction to Computer Vision
	2
	2
	3
	5

	CEN 359
	Introduction to Machine Learning
	2
	2
	3
	5

	CEN 363
	Introduction to Network Programming
	2
	2
	3
	5

	CEN 364
	Introduction to Network Security
	2
	2
	3
	5

	CEN 365
	Introduction to Mobile and Wireless Networking
	2
	2
	3
	5

	CEN 381
	Introduction to Computer Graphics
	2
	2
	3
	5

	CEN 382
	Microprocessors And Microcomputing 
	2
	2
	3
	5

	CEN 383
	Signal Processing For Computer Engineering 
	2
	2
	3
	5

	CEN 384
	Computer Architecture
	2
	2
	3
	5

	CEN 385
	Introduction to Cryptography
	2
	2
	3
	5

	CEN 390
	Introduction to Artificial Intelligence
	2
	2
	3
	5

	CEN 391
	Introduction to Neural Networks
	2
	2
	3
	5

	CEN 393
	Introduction to Evolutionary Computing
	2
	2
	3
	5

	CEN 394
	Introduction to Pattern Recognition
	2
	2
	3
	5

	CEN 395
	Introduction to Mobile Programming
	2
	2
	3
	5

	CEN 396
	Digital Data Communication
	2
	2
	3
	5


	Non-Technical Elective Courses
	

	CODE
	COURSE NAME
	T
	P
	C
	ECTS
	

	BOS 101
	Bosnian Language I*
	0
	2
	0
	0
	

	TDE 191
	Turkish Language I**
	0
	2
	0
	0
	

	BOS 102
	Bosnian Language II*
	0
	2
	0
	0
	

	TDE 192
	Turkish Language II**
	0
	2
	0
	0
	

	ECO 101
	Introduction To Economics I
	2
	2
	3
	3
	

	BUS 103
	Introduction To Business
	3
	0
	3
	3
	

	BUS 105
	Business English
	2
	2
	3
	3
	

	ECO 102
	Introduction To Economics II
	2
	2
	3
	3
	

	BUS 108
	Introduction To Law
	3
	0
	3
	3
	

	BUS 112
	Fundamentals of Management
	3
	0
	3
	3
	

	BUS 114
	Communication Skills
	2
	2
	3
	3
	

	BUS 131
	Behavioural Sciences
	3
	0
	3
	3
	

	ECO 205
	Microeconomics
	2
	2
	3
	3
	

	BUS 211
	Organization Theory I
	3
	0
	3
	3
	

	BUS 221
	Marketing I
	3
	0
	3
	3
	

	ECO 206
	Macroeconomics
	2
	2
	3
	3
	

	BUS 212
	Organization Theory II
	3
	0
	3
	3
	

	BUS 222
	Marketing II
	3
	0
	3
	3
	

	BUS 303
	Production Management
	2
	2
	3
	3
	

	BUS 341
	Operations Research
	2
	2
	3
	3
	

	BUS 323
	Project Evaluation And Finance 
	2
	2
	3
	3
	

	BUS 333
	Consumer Behavior
	3
	0
	3
	3
	

	BUS 337
	International Marketing
	2
	2
	3
	3
	

	BUS 361
	Leadership
	3
	0
	3
	3
	

	ELT123
	Oral Communication Skills I
	2
	2
	3
	3
	

	ELT122
	Oral Communication Skills II
	2
	2
	3
	3
	

	EDU 135
	Introduction to Education
	3
	0
	3
	3
	

	EDU 136
	Educational Psychology
	2
	2
	3
	3
	

	EDU 235
	Teaching Principles and Methods
	2
	2
	3
	3
	

	EDU 236
	Instructional Technology and Material Design
	2
	2
	3
	3
	

	EDU 335
	Classroom Management
	2
	0
	2
	3
	

	EDU 336
	Measurement and Evaluation
	2
	2
	3
	3
	

	EDU 435
	Guidance and Counselling
	2
	2
	3
	3
	

	EDU 436
	Education System and School Management in Europe
	3
	0
	3
	3
	


  * Mandatory for international students.  
** Mandatory for national students.
FIRST SEMESTER
	Course Code :CEN 101
	Course Title : COMPUTER ENGINEERING ORIENTATION
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 4
	

	Status : Compulsory
	Hours/Week : 2
	Total Hours : 30
	
	

	Instructor : 
	

	COURSE DESCRIPTION
	Providing counselling about the department and computer engineering profession. Hardware and software components of a computer system. Basic computer usage: Basics of operating systems, file operations, internet and office applications.
	

	COURSE OBJECTIVES
	The objective of this course is to provide the necessary information about computer engineering and the computer engineering profession. This includes hardware and software components of a computer system, basic computer usage, basics of operating systems, file operations, internet and office applications.
	

	COURSE CONTENTS
	· Computer Hardware

· Orientation Program

· Computer Software

· Operating Systems

· Central Processing Unit

· Storage and Multimedia

· Computer Networking

· Project presentation
	

	TEACHING/ASSESSMENT
	
	

	Description
	
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations

4. Guest Instructors(4-5 guests per semester)
	
	

	Description(%)
	

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;
	

	Language of Instruction
	English
	

	Textbook(s)
	· Computer Tools for an Information Age, by H.L. Capron and J.A. Johnson
· Larry Long and Nancy Long, Computers: Information Technology in Perspective, 11th Edition, Prentice Hall, 2005
	


	Course Code :CEN 111
	Course Title : INTRODUCTION TO ALGORITHMS & PROGRAMMING
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 7
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Introduction to Algorithms and Programming: The objective of this course is to equip the students with the basic understanding of algorithms and programming concepts. Flowcharts are also covered in the course
	

	COURSE OBJECTIVES
	The objectives of this course are to develop a basic understanding of programming concepts and using these programming concepts in C language. Structured programming concept is introduced. Programming constructs such as sequential structures, selection structures, and repetition structures are explained. As for introduction to programming with C languages, variables, if-then-else, loop structures: for/while/do-while, break/continue/switch statements, flowcharting solutions, arrays are covered.
	

	COURSE CONTENTS
	Basic computer literacy, fundamentals of computer preprogramming, algorithm development and problem solving using flowcharts and pseudo codes, data types, constants, variables, basic input/output, sequences, selection and repetition structures, functions and arrays. Searching and sorting, abstract data types, structures, pointers, strings, input/output, file processing.
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. lectures

2. discussion

3. labs

4. consultations
	
	

	Description(%)
	

	Student Assessment Methods
	Pop Quizzes



Homework



 
Midterm Examination

             
Final Examination

 

	15%

15%

20%

50%
	

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Evaluate basic theories, processes and outcomes of computing;
	

	Language of Instruction
	English
	

	Textbook(s)
	Kleinberg J., Tardos E.,2005,: Algorithm Design. Addison Wesley 
Deitel, D., 2005: C How to Program. Prentice Hall.
	


	Course Code : ELT 117
	Course Title: ADVANCED READING AND WRITING I
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours :  75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Development of Reading and Writing Skills in English I: The course reinforces academic reading skills (finding the main idea, skimming, scanning, inferring information, guessing vocabulary from context, etc.) through reading selections on a variety of topics. It also aims at developing critical thinking, which enables students to respond to ideas in a well-organized written format. Other reading related writing skills such as paraphrasing and summarizing are also dealt with.
	

	COURSE OBJECTIVES
	This course will provide the student with advanced reading and writing skills necessary to succeed in subsequent English, liberal arts, and technical/occupational courses. There are two components to this class: students will read authentic pieces of writing, written for native speakers of English, and will focus on vocabulary development and comprehension. Writing assignments based on the readings will also be done.
	

	COURSE CONTENTS
	· An ability to apply knowledge of computing and mathematics appropriate to the discipline.

· An ability to analyze a problem, and identify and define the computing requirements appropriate to its solution.

· An ability to design, implement, and evaluate a computer-based system, process, component, or program to meet desired needs.

· An ability to function effectively on teams to accomplish a common goal.

· An understanding of professional, ethical, legal, security and social issues and responsibilities.

· An ability to communicate effectively with a range of audiences.

· An ability to analyze the local and global impact of computing on individuals, organizations, and society.

· Recognition of the need for and an ability to engage in continuing professional development.
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works
	
	

	Description(%)
	

	Student Assessment Methods
	Pop Quizzes



Homework




Actively Participation 

 


Midterm Examination

             
Final Examination

 

	20%

10%

10%

20%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;
	

	Language of Instruction
	English
	

	Textbook(s)
	· McEntire, Jo (2004). Read Ahead: Reading and Life Skills Development. White Plains, NY:  Pearson Education, Inc.
	


	Course Code :PHY 101
	Course Title : GENERAL PHYSICS I
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	General Physics I: Vectors, kinematics, Newton's laws of motion, work and energy, conservation of energy, linear momentum and its conservation, rotation of rigid bodies about a fixed axis, angular momentum and its conservation.
	

	COURSE OBJECTIVES
	This is first part of the two parts introductory physics courses which has been offered to the freshman students. This introductory physics course has two main objectives: first of them to provide the student with a clear and logical presentation of the basic concepts and principles of physics. The second is to strengthen an understanding of the concepts and principles through a broad range of interesting applications to the real world. To meet these objectives, we have placed emphasis on sound physical arguments and problem-solving methodology. We have attempted to solve problems, which have practical application to show students the role of physics in the other disciplines like engineering, mathematics, chemistry and biology.
	

	COURSE CONTENTS
	Physics and Measurement, Motion in One Dimensions, Vectors, Motion in Two Dimensions, The Laws of Motion, Circular Motion and Other Application of Newton`s Law, Work and Kinetic Energy , Potential Energy and Conservation of Energy, Linear Momentum and Collisions, Rotation of a Rigid Object About a Fixed Axis, , Laboratory includes some basic Physics experiments.
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. lectures

2. discussion

3. labs

4. consultations
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Lab Quizes

 



Midterm Examination

             
Final Examination

 

	10%

20%

30%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· An ability to present, evaluate and interpret possible solutions to a given problem, in order to develop lines of argument and make sound judgments in accordance with basic theories and concepts of computing.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;
	

	Language of Instruction
	English
	

	Textbook(s)
	- D.C. Giancoli: Physics for scientist and engineers, Prentice Hall, New Jersey, 2006F

- Halliday, Resnick, Walker: Fundamentals of Physics, John Wiley & Sons, Inc., 2008
	


	Course Code : BOS 101
	Course Title : BOSNIAN LANGUAGE I
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 0
	

	Status : Compulsory
	Hours/Week : 2
	Total Hours :  30
	

	Instructor : 
	

	COURSE DESCRIPTION
	This course is taught through the Bosnian Language. The course contains basic grammatical rules of the language. Everyday practical use of the language. This course  is for Turkish students.
	

	COURSE OBJECTIVES
	
	

	COURSE CONTENTS
	
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works
	The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	Student Assessment Methods
	Homework

 



Midterm Examination

             
Final Examination

 

	10%

30%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;
	

	Language of Instruction
	Bosnian
	

	Textbook(s)
	· Zenaida Karavdić, Bosanski jezik kao strain jezik
	


	Course Code : TDE 191
	Course Title : TURKISH LANGUAGE I

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits :0

	Status : Compulsory
	Hours/Week : 2
	Total Hours : 30

	Instructor : 

	COURSE DESCRIPTION
	This course is taught through the Turkish Language. The course contains basic grammatical rules of the language. Everyday practical use of the language. This course is for non-Turkish students.

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Homework

 



Midterm Examination

             
Final Examination

 

	10%

30%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

	Language of Instruction
	Turkish

	Textbook(s)
	· Geoffrey Lewis: Turkish Grammar, Oxford University Press, 2001

· B. Orhan Dogan and Anna Wilman:  Starting Turkish, Milet Publishing,  2007


	Course Code :MTH 101
	Course Title : CALCULUS I
	

	Level : Undergraduate
	Year : I
	Semester : I
	ECTS Credits : 7
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Calculus I: Functions, Limits, continuity and derivatives. Applications. Extreme values, the Mean Value Theorem and its applications. Graphing. The definite integral. Area and volume as integrals. The indefinite integral. Transcendental functions and their derivatives. L'Hopital's rule. Techniques of integration. Improper integrals. Applications. Parametric curves. Polar coordinates.
	

	COURSE OBJECTIVES
	Expand understanding of mathematical topics that may have been previously studied. Introduce and explore topics that possibly have not been part of the student’s mathematical experience. Develop an appreciation for the development of mathematical thought and the contributions that mathematics has made to our world. To learn the application of mathematics in real life problems and analyzing the results.
	

	COURSE CONTENTS
	Functions: review of Trigonometric, Exponential & Logarithmic functions. Limits and continuity. Derivatives: rules of differentiation, related rates. Applications of derivatives: extreme values, the Mean Value theorem and its applications, graphing. Integration: the indefinite/definite integrals, integration rules, fundamental theorem of calculus. Applications of integrals: Areas, volume of revolution, arc lengths.
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes

 



Midterm Examination

             
Final Examination

 

	10%

20%

30%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· An ability to present, evaluate and interpret possible solutions to a given problem, in order to develop lines of argument and make sound judgments in accordance with basic theories and concepts of computing.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

	Language of Instruction
	English
	

	Textbook(s)
	James Stewart, Calculus, Sixth Edition
	


SECOND SEMESTER

	Course Code :CEN 112 
	Course Title : C PROGRAMMING

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 6

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75

	Instructor : 

	COURSE DESCRIPTION
	C Programming: The objectives of this course are to implement the structured programming concepts in C language. The course topics include variable declaration, selection, if-then-else conditions, loop structures: for/while/do-while, break/continue/switch statements, arrays and file operations.

	COURSE OBJECTIVES
	The objective of this course is to develop a basic understanding of Object Oriented Programming paradigm and concepts in C++ language.

	COURSE CONTENTS
	Object oriented programming paradigm and concepts. Classes and objects, constructors/destructors, accessors and modifiers, abstract data types, methods and attributes, overloading, overriding, polymorphism, inheritance, stream input/output. (Computer Engineering Department students cannot take this course for credit). 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Labs
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework

Project



 
Midterm Examination

             
Final Examination

 

	15%

10%

15%

20%

40%
	

	Learning Outcomes
	· Knowledge and critical understanding of the well-established principles of computing, and of the way in which those principles have developed as technology has progressed

· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Ability to apply underlying concepts and principles outside the context in which they were first studied, including, where appropriate, the application of those principles in an employment context

	Language of Instruction
	English

	Textbook(s)
	· C How to Program, Fifth Edition, Deitel & Deitel, Pearson International Edition



	Course Code : ELT 118
	ADVANCED READING AND WRITING II

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 6 

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75

	Instructor : 

	COURSE DESCRIPTION
	Development of Reading and Writing Skills in English II: The course reinforces academic writing skills. In this course students write different types of essays based on the ideas they are exposed to in the reading selections. The emphasis is on the writing process in which students go through many stages from brainstorming and outlining to producing a complete documented piece of writing.

	COURSE OBJECTIVES
	This course will provide the student with advanced reading and writing skills necessary to succeed in subsequent English, liberal arts, and technical/occupational courses. There are two components to this class: students will read authentic pieces of writing, written for native speakers of English, and will focus on vocabulary development and comprehension. Writing assignments based on the readings will also be done.

	COURSE CONTENTS
	· Demonstrate comprehension of the information presented in the course through written tests.

· Read and comprehend a variety of reading materials.

· Have developed their vocabulary at both the receptive and productive levels.

· Use paraphrases as an aid to comprehension and to see how they are used in everyday reading material.

· Read for specific purposes.

· Engage in pre-writing activities.

· Write clear, effective sentences and paragraphs.

· Utilize critical thinking skills.

· Summarize and paraphrase specific reading selections.

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Actively Participation 

 


Midterm Examination

             
Final Examination

 

	20%

10%

10%

20%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;
	

	Language of Instruction
	English
	

	Textbook(s)
	1) Ward, Colin.  From Reading to Writing.  Pearson Longman, USA.    ISBN: 0-13-158867-2
2) Bander, Robert G. American English Rhetoric: A Writing Program in English as a Second Language. Holt, Rinehart and Winston NY, USA.  1983.  ISBN 0030610664
	


	Course Code :PHY 102
	Course Title : GENERAL PHYSICS II

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 6

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75

	Instructor : 

	COURSE DESCRIPTION
	General Physics II: Equilibrium of rigid bodies, oscillations, gravitation, fluid statics and dynamics, waves in elastic media, introduction to thermodynamics and kinetic theory, sound.

	COURSE OBJECTIVES
	This is second part of the two parts introductory physics courses which has been offered to the freshman students. This introductory physics course has two main objectives: first of them to provide the student with a clear and logical presentation of the basic concepts and principles of physics. The second is to strengthen an understanding of the concepts and principles through a broad range of interesting applications to the real world. To meet these objectives, we have placed emphasis on sound physical arguments and problem-solving methodology. We have attempted to solve problems, which have practical application to show students the role of physics in the other disciplines like engineering, chemistry, biology.

	COURSE CONTENTS
	Electric Fields, Gauss`s Law, Electric Potential, Capacitance and Dielectrics, Current and Resistance, Direct Current Circuits, Magnetic Fields, Sources of Magnetic Field, Faraday's Law, Laboratory includes some basic Physics experiments.

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	Participation of different teaching methods depends on the subject. The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Homework




Lab Quizes

 



Midterm Examination

             
Final Examination

 

	10%

20%

30%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· An ability to present, evaluate and interpret possible solutions to a given problem, in order to develop lines of argument and make sound judgments in accordance with basic theories and concepts of computing.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

	Language of Instruction
	English

	Textbook(s)
	· Jearl Walker : Fundamentals of Physics, Halliday-Resnick, Willey, 8th Edition

· D.C. Giancoli: Physics for scientist and engineers, Prentice Hall, New Jersey, 2000


	Course Code :MTH 102
	Course Title : Calculus II

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 7

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75

	Instructor : 

	COURSE DESCRIPTION
	Infinite series, power series, Taylor series. Vectors, lines and planes in space. Functions of several variables: Limit, continuity, partial derivatives, the chain rule, directional derivatives, tangent plane approximation and differentials, extreme values, Lagrange multipliers. Double and triple integrals with applications. The line integral.

	COURSE OBJECTIVES
	In recent years calculus has become important in many fields, including business, life sciences, etc. Economists use calculus to forecast global trends. Biologists use it to forecast population size and to describe the way predators like foxes interact with their prey. Medical researchers use calculus to design ultrasound and x-ray equipment for scanning the internal organs of the body. The list is practically endless, for almost every professional field today uses calculus in some way. Sufficient knowledge on mathematics can assist students in being better decision-makers. This course is designed for the first year students with the major mathematics and engineering

	COURSE CONTENTS
	Transcendental functions: integration and differentiation. Techniques of integration: Integration by substitution, by parts, partial fractions and by trigonometric substitution. Improper integrals. Calculus of sequences and series: Infinite series, tests of convergence, power series, Taylor series and Maclaurin series and calculations with Taylor series. Functions of several variables: differentiation of functions of several variables, partial derivatives, the Chain rule, directional derivatives, gradient vectors and tangent planes. 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Homework




Quizes

 



Midterm Examination

             
Final Examination

 

	10%

20%

30%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· An ability to present, evaluate and interpret possible solutions to a given problem, in order to develop lines of argument and make sound judgments in accordance with basic theories and concepts of computing.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

	Language of Instruction
	English

	Textbook(s)
	· J.E.Marsden, A.J.Tromba, Vector Calculus, Fifth Edition, W.H.Freeman and Company, New York 2003.


	Course Code :MTH 104
	Course Title : PROBABILITY AND STATISTICS FOR ENGINEERS

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 5

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Probability and Statistics for Engineers: Descriptive statistics. Sets, events, and probability. Random variables, discrete and continuous distributions. Mathematical expectation and correlation analysis. Discrete probability and popular distributions, Poisson process. Continuous probability distributions. Introduction to reliability theory and failure. Functions of random variables. Introduction to estimation theory. Simple and multiple regression and correlation, least squares. Statistics of extreme events. Testing of hypothesis. Engineering application

	COURSE OBJECTIVES
	UNIT-I: 
Probability: Sample space and events – Probability – The axioms of probability - Some elementary theorems - Conditional probability – Bayer’s theorem.
UNIT-II: Random variables – Discrete and continuous – Distribution – Distribution function.
UNIT-III: Distribution - Binomial, Poisson and normal distribution – related properties.
UNIT-IV: Sampling distribution: Populations and samples - Sampling distributions of mean (known and unknown) proportions, sums and differences.
UNIT-V: Estimation: Point estimation – interval estimation - Bayesian estimation.
UNIT-VI: Test of Hypothesis – Means and proportions – Hypothesis concerning one and two means – Type I and Type II errors. One tail, two-tail tests.
UNIT-VII: Tests of significance – Student's t-test, F-test, test. Estimation of proportions.
UNIT-VIII: Curve fitting: The method of least squares – Inferences based on the least squares estimations - Curvilinear regression – multiple regressions – correlation for univariate and bivariate distributions.

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Homework




Actively Participation

Project
 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%
	

	Learning Outcomes
	· Knowledge of the underlying concepts and principles associated with computing and supporting technologies, and the ability to evaluate and interpret these within the context of various areas of application

· An ability to present, evaluate and interpret possible solutions to a given problem, in order to develop lines of argument and make sound judgments in accordance with basic theories and concepts of computing.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

	Language of Instruction
	English

	Textbook(s)
	· Probability, Statistics and Random Processes Dr.K.Murugesan & P.Gurusamy by Anuradha Agencies, Deepti Publications.

· Advanced Engineering Mathematics (Eighth edition), Erwin Kreyszig, John Wiley and Sons (ASIA) Pvt. Ltd., 2001.
·  Probability and Statistics for Engineers: G.S.S.Bhishma Rao,sitech., Second edition 2005.


	Course Code :BOS 102
	Course Title : BOSNIAN LANGUAGE II
	

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 0
	

	Status : Compulsory
	Hours/Week : 2
	Total Hours : 30
	

	Instructor : 
	

	COURSE DESCRIPTION
	This course is taught through the Bosnian Language. The course contains basic grammatical rules of the language. Everyday practical use of the language. This course  is for Turkish students.
	

	COURSE OBJECTIVES
	
	

	COURSE CONTENTS
	
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works
	The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	Student Assessment Methods
	Homework

 



Midterm Examination

             
Final Examination

 

	10%

30%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;
	

	Language of Instruction
	Bosnian
	

	Textbook(s)
	· Zenaida Karavdić, Bosanski jezik kao strani jezik, IBU, Sarajevo, 2011.
	


	Course Code :TDE 192
	Course Title : TURKISH LANGUAGE II

	Level : Undergraduate
	Year : I
	Semester : II
	ECTS Credits : 0

	Status : Compulsory
	Hours/Week : 2
	Total Hours : 30

	Instructor : 

	COURSE DESCRIPTION
	This course is taught through the Turkish Language. The course contains basic grammatical rules of the language. Everyday practical use of the language. This course is for non-Turkish students.

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Homework

 



Midterm Examination

             
Final Examination

 

	10%

30%

40%
	

	Learning Outcomes
	· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

	Language of Instruction
	Turkish

	Textbook(s)
	1.Gökkuşağı Türkçe Ders Kitabı 1. Cilt

Gökkuşağı Türkçe Çalışma Kitabı 1.Cilt 
Gökkuşağı Türkçe Dilbigisi Kitabı 1.cilt
2. Gökkuşağı Türkçe Ders Kitabı 2. Cilt

Gökkuşağı Türkçe Çalışma Kitabı 2.Cilt 
Gökkuşağı Türkçe Dilbigisi Kitabı 2.cilt


THIRD SEMESTER
	Course Code :CEN 200 
	Course Title :  INDUSTRIAL TRAINING  I

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 2

	Status : Compulsory
	Hours/Week : 0
	Total Hours : 0

	Instructor : 

	COURSE DESCRIPTION
	Students must complete a 30 business-day (6 weeks) summer practice in a software company or in the IT department of any type of company. Students are expected to learn about a real business and work environment and get involved in many aspects of software development process. Observations from industrial training must be documented and presented in the form of a clear and concise technical report. Prerequisite: CENG 102, or Chairman's consent.

	COURSE OBJECTIVES
	Students must complete a 30 business-day (6 weeks) summer practice in a software company or in the IT department of any type of company. Students are expected to learn about a real business and work environment and get involved in many aspects of software development process. Observations from the industrial training must be documented and presented in the form of a clear and concise technical report.

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive Learning in a company
	

	Description(%)

	Student Assessment Methods
	Presentation contributes 20% to the overall performance.
	

	Learning Outcomes
	· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

	Language of Instruction
	English

	Textbook(s)
	


	Course Code :CEN 221
	Course Title : OBJECT ORIENTED PROGRAMMING 
	

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Object Oriented Programming: Classes, objects, inheritance, polymorphism, graphical user interfaces, event handling, exception handling, files and streams, multithreading. UML diagrams: Class, object, use-case, sequence and activity diagrams. Introduction to GoF design patterns. Software design using UML and design patterns.
	

	COURSE OBJECTIVES
	This course is intended to provide in-depth object-oriented problem solving. This class focuses on object-oriented design of applications. We will be using the C# programming language as a tool for implementation and for building graphical user interfaces. Students will critically analyze and explore programming methodologies and apply their studies to the design and implementation of contemporary software applications. Using creativity to solve challenging problems, as well as finding the optimum solution, is expected of all students. Upon completion of the course, the student will be able to: Define and describe object, class, method, inheritance, polymorphism, and encapsulation, describe the use of object oriented analysis and design tools such as class diagrams, use cases, design and code non-trivial object oriented C# programs.
	

	COURSE CONTENTS
	· Review of C# programming essentials(Data and Expressions, Conditionals and Loops)

· Object-based programming 
(Using Classes and Objects)

· Object-based programming (Writing Classes)

· Object-based programming (Object-oriented design)

· Object-based programming (Object-oriented design,Arrays)

· Object-oriented programming(Inheritance & Polymorphism)

· Object-based programming (Object-oriented design,GUI programming)

· Exception Handling, Recursion

· Collections
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes

Project
 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%
	

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Knowledge and critical understanding of the well-established principles of computing, and of the way in which those principles have developed as technology has progressed

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study
	

	Language of Instruction
	English
	

	Textbook(s)
	· Visual C# How to Program, 2nd,  Deitel, Prentice Hall

· An Introduction to OOP, 3 edition, T. Budd, Pearson
	


	Course Code :CEN 281
	Course Title : ELECTRONIC CIRCUITS AND DEVICES
	

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 5
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours :  75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Electronic Circuits and Devices: Concept of voltage, current and power. Ohm's law, KCL, KVL. Nodal and mesh analysis. The venin equivalent circuits. Semiconductor diodes and diode applications. Transistor biasing and operation. Operational amplifiers and applications.
	

	COURSE OBJECTIVES
	
	

	COURSE CONTENTS
	· ELECTRON DYNAMICS AND CRO: Motion of charged particles in electric and magnetic fields. Simple problems involving electric and magnetic fields only. Electrostatic and magnetic focusing. Principles of CRT, deflection sensitivity (Electrostatic and magnetic deflection), Parallel Electric and Magnetic fields, Perpendicular Electric and Magnetic fields. 
· JUNCTION DIODE CHARACTERISTICS : Review of semi conductor Physics – n and p –type semi conductors, Mass Action Law, Continuity Equation, Hall Effect, Fermi level in intrinsic and extrinsic semiconductors, Open-circuited p-n junction, The p-n junction Energy band diagram of PN diode, PN diode as as a rectifier (forward bias and reverse bias), The current components in p-n diode, Law of junction, Diode equation, Volt-ampere characteristics of p-n diode, Temperature dependence of VI characteristic, Transition and Diffusion capacitances, Step graded junction, Breakdown Mechanisms in Semi Conductor (Avalanche and Zener breakdown) Diodes, Zener diode characteristics, Characteristics of Tunnel Diode with the help of energy band diagrams, Varactar Diode, LED, LCD. And photo diode

· RECTIFIERS, FILTERS AND REGULATORS : Half wave rectifier, ripple factor, full wave rectifier, Harmonic components in a rectifier circuit, Inductor filter, Capacitor filter, L- section filter, P- section filter, Multiple L- section and Multiple Psection filter, and comparison of various filter circuits? in terms of ripple factors, Simple circuit of a regulator using zener diode, Series and Shunt voltage regulators

· TRANSISTOR and FET CHARACTERISTICS : Junction transistor, Transistor current components, Transistor as an amplifier, Transistor construction, Detailed study of currents in a transistor, Transistor alpha, Input and Output characteristics of transistor in Common Base, Common Emitter, and Common collector configurations, Relation between Alpha and Beta, typical transistor junction voltage values, JFET characteristics (Qualitative and Quantitative discussion), Small signal model of JFET, MOSFET characterisitics (Enhancement and depletion mode), Symbols of MOSFET, Comparison of Transistors, Introduction to SCR and UJT.

· BIASING AND STABILISATION : BJT biasing, DC equivalent model, criteria for fixing operating point, Fixed bias, Collector to base bias, Self bias techniques for stabilization, Stabilization factors, (S, S', S'’), Compensation techniques, (Compensation against variation in VBE, Ico,) Thermal run away, Thermal stability, 
· AMPLIFIERS : Small signal low frequency transistor amplifier circuits: h-parameter representation of a transistor, Analysis of single stage transistor amplifier using h-parameters: voltage gain, current gain, Input impedance and Output impedance. Comparison of transistor configurations in terms of AI , Ri , Av , Ro, 
· FEEDBACK AMPLIFIERS : Concept of feedback, Classification of feedback amplifiers, General characteristics of negative feedback amplifiers, Effect of Feedback on input and output characteristics, Voltage series, voltage shunt, current series, and current shunt feedback amplifiers with discrete components and their analysis

· OSCILLATORS : Condition for oscillations. RC-phase shift oscillators with Transistor and FET, Hartley and Colpitts oscillators, Wein bridge oscillator, Crystal oscillators, Frequency and amplitude stability of oscillators, 
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Labs

Midterm Examination

             
Final Examination

 

	10%

10%

10%

30%

40%
	

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Knowledge and critical understanding of the well-established principles of computing, and of the way in which those principles have developed as technology has progressed

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study
	

	Language of Instruction
	English
	

	Textbook(s)
	· Robert L.Boylestad, Louis Nashelsky, Electronic Devices and Circuit Theory, 10th Edition, Pearson

· James W. Nilsson, Susan A. Riedel. Electric Circuits, 7th Edition, Pearson
	


 

	Course Code :CEN 283
	DIGITAL DESIGN
	

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Boolean algebra, number systems, data representation, logic theorems, canonical forms, simplification techniques, logic gates, design of combinational circuits, timing and timing problems, sequential circuits, design of sequential circuits and the algorithmic state machine, programmable logic devices, register operations, basic computer organization and design.
	

	COURSE OBJECTIVES
	Understanding of digital logic at the gate and switch level including both combinational and sequential logic elements. Understanding of the clocking methodologies necessary to manage the flow of information and preservation of circuit state. An appreciation for the specification methods used in designing digital logic and the basics of the compilation process that transforms these specifications into logic networks.
	

	COURSE CONTENTS
	· Introductory Concepts

· Number Systems, Operations and Code

· Logic Gates

· Boolean Algebra and Logic Simplification

· Sum of Products, Product of Sums, Karnaugh Maps

· Circuit Simplification using Karnaugh Maps and World Problems

· The other Simplification Techniques

· Combinational Logic and Functions of Combinational Logic (MUX, Decoder, Adder etc.)

· Sequencial Logics Latches, Flip-Flops, and Timers.

· Design of Sequencial Logic Circuits

· Analaysis of Seqential Logic Circuits

· Counters and Registers

· Memory and Storage and Digital Computer Systems
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3.Labs
	Participation of different teaching methods depends on the subject. The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Labs

Midterm Examination

             
Final Examination

 

	10%

10%

10%

30%

40%
	

	Learning Outcomes
	· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Knowledge and critical understanding of the well-established principles of computing, and of the way in which those principles have developed as technology has progressed

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study
	

	Language of Instruction
	English
	

	Textbook(s)
	· M. Morris Mano and Charles R. Kim, Logic and Computer Design Fundamentals, Fourth Edition, Pearson, 2008.
	


	Course Code :MTH 201
	Course Title : DIFFERENTIAL EQUATIONS
	

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 4
	

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60
	

	Instructor : 
	

	COURSE DESCRIPTION
	Differential Equations: First-order differential equations, second-order linear equations, Wronskian, change of parameters, homogeneous and non-homogeneous equations, series solutions, Laplace transform, systems of first-order linear equations, boundary value problems, Fourier series.
	

	COURSE OBJECTIVES
	Introduce basic topics and solution techniques of differential equations. Develop an appreciation for the development of mathematical thought and the contributions that mathematics has made to our world. Expand understanding of advanced mathematical topics and their applications with real life problems and analyzing the results.
	

	COURSE CONTENTS
	· Introduction. Types of differential equations.

· First order Ordinary Differential Equations: Separable and homogeneous linear DE.

· First order ODEs: Exact DE

· First order ODEs: Solution by integrating factor.

· First order ODEs: Linear DE

· First order nonlinear ODEs: Special case of Bernoulli

· Second order linear ODE: Introduction. Some definitions. Linear independency. Boundary and initial value problems

· Explicit methods: Undetermined coefficient method. Variation of parameters method.

· Constant coefficient higher order DE: Method of Undetermined Coefficients, Variable coefficient higher order DE

· Cauchy-Euler Equation; application of Second order DE with constant Coefficient

· Series solution of DE; power series

· Bessels Equation

· System of DE
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Knowledge and critical understanding of the well-established principles of computing, and of the way in which those principles have developed as technology has progressed

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study
	

	Language of Instruction
	English
	

	Textbook(s)
	· W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value Problems” John Wiley and Sons, Ltd., 1997

· Shepley L. Rose, “Differential Equations,” John Wiley & Son, Ltd. 
	


   
	Course Code :MTH 203
	Course Title : DISCRETE MATHEMATICS
	

	Level : Undergraduate
	Year : II
	Semester : III
	ECTS Credits : 4
	

	Status : Compulsory
	Hours/Week : 4
	Total Hours :  60
	

	Instructor : 
	

	COURSE DESCRIPTION
	To equip Computer Science students with the necessary mathematical background in enumeration, relations, logic and elements of graph theory. Sets and propositions: Finite and infinite sets, mathematical induction, propositions. Permutations, combinations and discrete probability. Relations and functions: binary, equivalence relations, partitions, partial ordering, functions. Graphs: weighted graphs, paths and circuits, shortest paths. Eulerian and Hamiltonian paths. Trees. Abstract algebra: groups, cosets, Lagrange's theorem, Boolean algebra.
	

	COURSE OBJECTIVES
	To equip Computer science students with the necessary mathematical background in enumeration, relations, logic and elements of graph theory 
	

	COURSE CONTENTS
	· Logic, Propositions

· Truth Tables, Operations on propositions

· Quantifiers and applications, negations

· Sets, Operations on sets

· Theorems and identities about set operations

· The power set and the cartesian product of sets

· Relations, definition and examples

· Equivalence relations and equivalence classes

· Functions as abstract objects, examples

· One-to-one, onto functions, bijections

· The inverse function theorem, inverse

· Graphs, definition and examples

· Euclidian and Hamiltonian paths and cycles 
· Trees
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures 
2. Tutorials
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· An understanding of the limits of their knowledge, and how it influences analyses and interpretations based on that knowledge

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study

	Language of Instruction
	English
	

	Textbook(s)
	· Grimaldi, R. (2004) Discrete and Combinatorial Mathematics: An Applied Introduction .New York :Addison Wesley Pub.Co.Inc. 5th edition

· Kenneth H. Rosen (2003) Discrete Mathematics and its Applications : Mc Graw Hill. 5th edition
	


	Course Code :CEN 212
	Course Title : PROGRAMMING LANGUAGES
	

	Level : Undergraduate
	Year : II
	Semester : IV
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60
	

	Instructor : 
	

	COURSE DESCRIPTION
	Programming Languages: Syntax and semantics of programming languages, grammars, design of programming languages, data types, variables, expressions and statements, procedures, recursion, parameter passing, dynamic and static memory management. Functional, logic, and object-oriented programming paradigms. Examples from typical and modern programming languages.
	

	COURSE OBJECTIVES
	The objectives of this course are to develop a basic understanding of programming concepts and using these programming concepts in C language. Structured programming concept is introduced. Programming constructs such as sequential structures, selection structures, and repetition structures are explained. As for introduction to programming with C languages, variables, if-then-else, loop structures: for/while/do-while, break/continue/switch statements, flowcharting solutions, arrays are covered.
	

	COURSE CONTENTS
	· Course Introduction, Introduction to C Programming

· Simple data types, constants and variables, arithmetic in C, equality and relational operators, Assignment, function calls

· Structured Programming, algorithms, pseudocode, control structures (sequential, selection, repetition)

· Control structures (Selection:if-else statements and nested selection and switch structure)

· Control structures (Repetition: counter-controlled and sentinel-controlled repetition with while)

· Control structures (Repetition:for and do while)

· Control structures (Nested repetition), Break and continue statements

· Functions: Program modules in C, math library functions, definitions, prototypes, header files

· Functions: parameter passing: call by value, call by reference.

· Functions: Scope rules, Recursion, recursion versus iteration

· Functions: Recursion, recursion versus iteration, Arrays: Declaring arrays, examples using arrays

· Arrays: Declaring arrays, examples using arrays, passing arrays to functions

· Arrays: Passing arrays to functions

· Arrays: Sorting arrays, searching arrays, Multiple-subscripted arrays
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures

2. Tutorial
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· An understanding of the limits of their knowledge, and how it influences analyses and interpretations based on that knowledge

· Evaluate basic theories, processes and outcomes of computing;

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study
	

	Language of Instruction
	English
	

	Textbook(s)
	· Robert W. Sebesta, Concepts of Programming Languages, 9E, Addison-Wesley, 2009

· David A. Watt and William Findlay, Programming Language Design Concepts, John Wiley & Sons Ltd, 2004.

· 3.Deitel, Visual C# 2008 How to Program (3rd Edition), By H. M. Deitel -  Deitel & Associates, Prentice Hall; 3 edition , 2008

· Daniel Liang, Introduction to Java Programming, Comprehensive Version (7th Edition),  Prentice Hall, 2008
	


	Course Code :CEN 252
	Course Title : COMPUTER ORGANIZATION 

	Level : Undergraduate
	Year : II
	Semester : IV
	ECTS Credits : 6

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Understanding of the inner-workings of modern computer systems and tradeoffs present at the hardware-software  interface: Instruction set design and addressing modes, register transfer, internal CPU bus structure, ALU (microprogramming and hardwired control), computer arithmetic, memory system, input-output system and survey of real computers and microprocessors.

	COURSE OBJECTIVES
	This course introduces the essentials of computer organization and architecture. It focuses on the function and design of the various components necessary to process information digitally. Topics include instruction processing, instruction set, instruction format and addressing, hardwired vs micro-programmed control, memory interfacing, memory hierarchy, cache and virtual memory, input-output and storage systems. This is a three credit hour course that meets twice a week.

	COURSE CONTENTS
	· Data representation in Computer System, Numbering system, Signed Integer Representation, Floating point representation, Error detection and correcting codes

· Fundamental Units of a Computer System General overview of CPU, Memory, and I/O systems, their external interfacing

· Memory and Interfacing, Types of memory, and CPU-memory interfacing

· Internals of CPU Fundamental units of a CPU

· Common Bus Structures and Signal Generation Sequences

· Single bus, double bus structures, Control signal generation sequences.

· Control Unit Hardwired and Microprogrammed control units.

· Instruction Sets, Formatting and Addressing Instruction processing, instruction set, instruction format and addressing

· Memory hierarchy and management, cache and virtual memory organizations

· Introduction to Input and Output Systems

· Input-output and storage system in a computer system, external devices, programmed or interrupt driven I/O, DMA

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	10%

10%

30%

50%
	

	Learning Outcomes
	· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· An understanding of the limits of their knowledge, and how it influences analyses and interpretations based on that knowledge

· Evaluate basic theories, processes and outcomes of computing;

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study

	Language of Instruction
	English

	Textbook(s)
	· William Stallings, Computer Organization & Architecture, Designing for Performance, Prentice Hall, 8th. Edition, 2008


	Course Code :CEN 254
	Course Title : DATA STRUCTURES
	

	Level : Undergraduate
	Year : II
	Semester : IV
	ECTS Credits : 7
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	Study of the basic data structures and their implementations: Arrays, matrices, stacks, queues, hash tables, trees, lists, and graphs. Programming techniques using recursion. Various searching and sorting methods such as insertion sort, merge sort, and quick sort. Basic analysis of algorithms.
	

	COURSE OBJECTIVES
	Study of the basic data structures and their implementations: Arrays, matrices, stacks, queues, hash tables, trees, lists, and graphs. Programming techniques using recursion. Various searching and sorting methods such as insertion sort, merge sort, and quick sort. Basic analysis of algorithms.
	

	COURSE CONTENTS
	· Object-oriented programming 
· Linked Lists

· Linked Lists

· Recursion

· Stacks

· Queues

· Trees

· Binary Trees

· Binary Search Trees

· Balanced Trees

· Graphs

· Graphs

· Heaps
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures 
2. Labs

3.Tutorials
	
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· Ability to undertake intermediate level systems development work using industry recognized tools, technologies and techniques.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· An understanding of the limits of their knowledge, and how it influences analyses and interpretations based on that knowledge

· Evaluate basic theories, processes and outcomes of computing;

· Knowledge of all of the main development methods relevant to the field of computing, and ability to evaluate critically the appropriateness of different approaches to solving problems in the field of study

	Language of Instruction
	English
	

	Textbook(s)
	· M. A. Weiss, Data Structures and Problem Solving Using Java, Third Edition, Pearson, 2006. 
· Peter Drake, Data Structures and Algorithms in Java, Prentice Hall, 2005. 
· P.J. Deitel & H.M. Deitel, JAVA How to Program, Seventh Edition, Prentice-Hall, 2007.
· Robert Lafore, Data Structures and Algorithms in Java, SAMS Publishing, 1998.

· Frank Carrano, Data Structures and Abstractions with Java, 2E, Pearson, 2007.
	


FIFTH SEMESTER

	Course Code :CEN 300
	Course Title : INDUSTRIAL TRAINING II
	

	Level : Undergraduate
	Year : III
	Semester : V
	ECTS Credits : 2
	

	Status : Compulsory
	Hours/Week : 0
	Total Hours : 0
	

	Instructor : 
	

	COURSE DESCRIPTION
	Students must complete a 30 business-day (6 weeks) summer practice in a software company or in the IT department of any type of company. Students are expected to learn about a real business and work environment and get involved in many aspects of software development process. Observations from industrial training must be documented and presented in the form of a clear and concise technical report. 
	

	COURSE OBJECTIVES
	Students must complete a 30 business-day (6 weeks) summer practice in a software company or in the IT department of any type of company. Students are expected to learn about a real business and work environment and get involved in many aspects of software development process. Observations from the industrial training must be documented and presented in the form of a clear and concise technical report.
	

	COURSE CONTENTS
	
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Industrial training 
	
	

	Description(%)
	

	Student Assessment Methods
	Presentation contributes 20% to the overall performance.
	
	

	Learning Outcomes
	· Begin to work effectively as part of a team, developing interpersonal, organisational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

	Student Assessment Methods
	Presentation contributes 20% to the overall performance
	
	

	Language of Instruction
	English
	

	Textbook(s)
	
	


	Course Code :MTH 204
	Course Title : NUMERICAL ANALYSIS
	

	Level : Undergraduate
	Year : II
	Semester : IV
	ECTS Credits : 5
	

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60
	

	Instructor : 
	

	COURSE DESCRIPTION
	Solutions of nonlinear equations, Newton's method, fixed points and functional iterations, LU factorization, pivoting, norms, analysis of errors, orthogonal factorization and least square problems, polynomial interpolation, spline interpolation, numerical differentiation, Richardson extrapolation, numerical integration, Gaussian quadratures, error analysis.
	

	COURSE OBJECTIVES
	Binary Numbers. Error analysis. Solving systems of linear equations: Gaussian Elimination, modification Gaussian Elimination and L-U decomposition. Solutions of nonlinear equations and systems: Bisection, Newton’s, secant and fixed-point iteration methods. Interpolation: Lagrange Approximation, Newton’s Polynomials and Polynomial Approximation. Curve Fitting. Numerical Differentiation. Numerical Integration. Numerical Optimization. Numerical Solutions of the initial value and boundary value problems: Euler’s, Heun’s, Taylor’s, Runge-Kutta Methods
	

	COURSE CONTENTS
	· Binary Numbers

· Error analysis

· Solving equations x=g(x).Bracketing Method, Newton’s, Secant and Fixed-Point Iteration Methods

· Aitken’s Process and Steffensen’s and Muller’ Methods

· Iteration for Nonlinear Systems

· Newton’s Method for Nonlinear Systems

· Solutions of systems of linear equations. Gaussian Elimination and L-U decomposition

· Solutions of systems of linear equations. Modification Gaussian Elimination Method

· Newton Polynomials and Polynomial Approximation

· Least-squares line. Curve fitting

· Numerical Differentiation and Numerical Integration

· Numerical Optimization

· Numerical Solutions of the initial value and boundary value problems: Euler’s, Heun’s, Taylor’s Methods, Runge-Kutta Methods
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2.Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· An understanding of the limits of their knowledge, and how it influences analyses and interpretations based on that knowledge
	

	Language of Instruction
	English
	

	Textbook(s)
	· Laurene V. Fausett, Applied Numerical Analysis Using MATLAB, Second Edition, Pearson, 2008
· Cleve Moler, Numerical Computing with MATLAB, Mathworks, 2004.
http://www.mathworks.com/moler
· W. Y. Yang , W. Cao, T. –S. Chung, J. Morris APPLIED NUMERICAL METHODS USING MATLAB,  John Wiley & Sons, 2005.
· Gerald W. Recktenwald, Numerical Methods with MATLAB: Implementations and Application, Prentice-Hall, 2006.

· John H.Mathews, Numerical Methods using MATLAB, Prentice-Hall International, 2004. 
	

	
	
	


	Course Code :CEN 301
	Course Title : OPERATING  SYSTEMS 
	

	Level : Undergraduate
	Year : III
	Semester : V
	ECTS Credits : 6
	

	Status : Compulsory
	Hours/Week : 4
	Total Hours : 60
	

	Instructor : 
	

	COURSE DESCRIPTION
	Basic roles of operating systems on computers. Concepts such as multiprogramming, time sharing, process management, threads, interprocess communication, concurrency and synchronization, deadlocks, memory management and protection, file systems. Case studies on contemporary operating systems.
	

	COURSE OBJECTIVES
	This course provides an introduction to microprocessors. It uses C language to develop a foundation on the hardware, which executes a program. It is heavily based around the ARM 32-bit RISC microprocessor, a world-leading processor for power-sensitive applications, and covers many aspects of designing power-efficient systems around ARM cores. It focuses on Memory and I/O interface design and programming, study of microprocessor and its basic support components including CPU architecture, memory interfaces, bus concepts, serial I/O devices, and interrupt control devices. Laboratories directly related to microprocessor functions and its interfaces.
	

	COURSE CONTENTS
	· Computer System Overview

· Operating System Overview

· Process Concept

· Process states and transitions

· Threads

· Concurrency

· Mutual Exclusion, Synchronization

· Deadlock and Starvation

· Memory Management

· Virtual Memory

· Demand Paging and Segmentation

· Processor Scheduling

· File management

· O System and Disk Scheduling
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	· Student Assessment Methods
	Homework




Quizes


Midterm Examination

             
Final Examination

 

	15%

15%

30%

40%
	

	Learning Outcomes
	· Consistent application of the development methods and techniques that they have learned to review, consolidate, extend upon, and to initiate and carry out projects to a professional level

· A wide breadth of understanding that enables them to devise and sustain arguments and solve problems using ideas and techniques, some of which are at the forefront of computing practice, and describe and comment upon particular aspects of current research, or equivalent advanced scholarship

· An ability to deploy accurately established techniques of analysis and design

· Evaluate theories, processes and outcomes within an ambiguous setting;
	

	Language of Instruction
	English
	

	Textbook(s)
	· William Stallings, Operating Systems Internals and Design Principles  5th Edition 2005. 
	


	Course Code :CEN 351
	Course Title : DATABASE  MANAGEMENT  SYSTEMS
	

	Level : Undergraduate
	Year : III
	Semester : V
	ECTS Credits : 7
	

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75
	

	Instructor : 
	

	COURSE DESCRIPTION
	A database management system (DBMS) is a computer application program designed for the efficient and effective storage, access and update of large volumes of information. This course will look at such systems from two perspectives:
• A user-centered perspective focusing on how a DBMS is used to support a data intensive application. This perspective includes a look at the common data models, query languages and design techniques.
• A system implementation perspective focusing on the policies, algorithms and data structures used to design and implement a DBMS.
	

	COURSE OBJECTIVES
	By examining both perspectives of database management systems, students will have gained the ability to: • Understand the functionality provided by typical database management systems, to an extent sufficient to select and utilize a DBMS to support real world applications.
• Analyze the data requirements of an application and develop a proper database schema to support the storage of data for an application.
• Develop commands to create database schemas, insert and manipulate data records and extract information from stored data.
• Understand transaction processing and the manner in which database systems support atomicity, concurrency, isolation and durability.
• Develop access control policies and the commands for implementing them.
• Understand the theory underlying indexing structures in order to evaluate their efficiency and use them effectively.
• Understand the theoretical foundations of query languages and the mechanisms used to efficiently process and evaluate queries.
• Integrate a database management system with a general purpose programming environment to create an effective database application.
	

	COURSE CONTENTS
	
	

	TEACHING/ASSESSMENT
	

	Description
	

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.
	

	Description(%)
	

	Student Assessment Methods
	Homework




Project


Attendance and Participation
             
Final Examination

 

	30%

30%

10%

30%
	

	Learning Outcomes
	· A systematic understanding of key aspects of computing, including acquisition of coherent and detailed knowledge, at least some of which is at, or informed by, the forefront of defined aspects of a discipline

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Consistent application of the development methods and techniques that they have learned to review, consolidate, extend upon, and to initiate and carry out projects to a professional level

· An ability to deploy accurately established techniques of analysis and design
	

	Language of Instruction
	English
	

	Textbook(s)
	· Modern Database Management 7th Edition – by Hoffer, McFadden, and Prescott. Published by Addison Wesley.

· Database Management Systems 3rd Edition, Raghu Ramakrishman, Prentice Hall.

· Fundamental of DBMS, 5th Edition, Elmastri/Navathe
	


	Course Code :CEN  361
	Course Title : COMPUTER   NETWORKS 

	Level : Undergraduate
	Year : III
	Semester : V
	ECTS Credits : 5

	Status : Compulsory
	Hours/Week : 5
	Total Hours : 75

	Instructor : 

	COURSE DESCRIPTION
	Reference model, Internet and TCP/IP. Application layer protocols: HTTP, FTP, SMTP,           PO P3, and DNS. Socket programming, transport layer services, flow and congestion control, network layer and IP protocol, addressing, routing, data link layer protocols, local area networks. Prerequisite: CENG 102, or Chairman's consent.

	COURSE OBJECTIVES
	The main objective of this course is to answer the basic question "how do computer networks and internets operate?" in the broadest sense. The course will provide a comprehensive, self-contained tour through all of networking from the lowest levels of data transmission and wiring to the highest levels of application software. At each level, we will see how the facilities and services provided by lower levels are used and extended in the next level. Upon successful completion of this course, the student will have an understanding of: 
· The large–scale structure of the global Internet and its associated protocols; 
· The OSI Reference Model and the Internet Protocol Stack; 
· The Application Layer: Structure and sample applications; 
· The Transport Layer: Its function and services; 
· Reliable data transport and congestion control; 
· The uses of UDP and TCP; the trade–offs between them; 
· The Network Layer: Its function and services; 
· The structure of IP addresses: classful and classless addresses; 
· The DNS (Domain Name Service): “User friendly” names & IP addresses; 
· Routing on the Internet; 
· The Link Layer: Its function and services; 
· Error detection and correction techniques; 
· Collision detection and the Ethernet solution to that problem; 
· Collision avoidance and the Token Ring solution to that problem; 
· Link–layer switches: forwarding and filtering; 
· The basics of network security (if time permits). 

	COURSE CONTENTS
	· Admin, Overview 
· Overview 
· Overview 
· Application Layer: Intro, Web/HTTP (PA1 due) 
· Application Layer: FTP, SMTP, DNS, P2P 
· Application Layer: P2P, Socket programming 
· Transport Layer: UDP, General reliable transfer 
· Transport Layer: General reliable transfer 

·  (PA2 due) 
· Midterm 
· Transport Layer: TCP error recovery, General congestion control 
· Transport Layer: TCP congestion control 
· Network Layer: Internet Protocol 
· Network Layer: Routing principle (PA3 due) 
· Network Layer: IPv6, Multicast routing 
· Link Layer: Error detection & correction 
· Link Layer: MAC, Ethernet & Wireless and Mobile Networking: Wireless MAC, Mobility (PA4 due) 
· Wireless and Mobile Networking: Cellular network

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Labs

Project

 



Midterm Examination

             
Final Examination

 

	10%

20%

20%

50%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Present information in oral, written and graphic forms in order to communicate effectively with peers, clients and both specialist and non-specialist audiences;

	Language of Instruction
	English

	Textbook(s)
	· William Stallings, Data and Computer Communications, Pearson, 2009

· Forouzan, Data Communications and Networking, McGrawHill, 2008.
· Dr. K.V. Prasad, Principles of Digital Communication Systems and Computer Networks, Charles River Media, 2003
· Larry L. Peterson & Bruce S. Davie, Computer Networks A Systems Approach, Third Edition, Morgan Kaufmann Publishers, 2003.

· Nader F. Mir, Computer and Communication Networks, Prentice Hall, 2006.

· Andrew S. Tanenbaum, Computer Networks, Fourth Edition, Prentice Hall, 2003.
· Diane Barrett and Todd King, Computer Networking Illuminated, Jones and Bartlett Publishers Inc., 2005.


SIXTH SEMESTER
	Course Code :CEN 392
	 Course Title : SENIOR DESIGN PROJECT 

	Level : Undergraduate
	Year : III
	Semester : VI
	ECTS Credits : 7

	Status : Compulsory
	Hours/Week : 6
	Total Hours :  90

	Instructor : 

	COURSE DESCRIPTION
	An independent study under the supervision of an advisor: Research on exploring and defining a potential study area suitable for a senior design project. Identification of a specific problem from the selected study area in computer science and engineering. Results from this study are documented and presented in the form of a design project proposal Design and implementation of the project proposed. Presentation of the results in both oral and written forms.

	COURSE OBJECTIVES
	1- To do research trying to explore, define, and identify a specific computer engineering problem. 
2- To document the research results with a proposal of a design project.

3- To provide the student with the experience of conceiving, designing, and implementing a  hardware project or hardware-related software project proposed .

4- To document the results. 
5- To present the implemented project orally.

	COURSE CONTENTS
	· Submission of Project Proposals by the Faculty and Announcement of the Proposed Projects

· Application for a Proposed Project, or Proposing Student’s Own Project

· Announcement of the Projects Assignments to the Students

· Description of Project Requirements (in-class meeting) & Research

· Doing Research

· Submission of Project Progress Reports to the Advisor copy

· Implementation of the project.

· Submission of Project Progress Reports to the Advisor 1 copy

· Implementation of the project 
· Submission of Final Project Reports to the Advisor 1 copy

· Submission of Final Project Reports to the Coordinator 5 copies

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Project implementation
	

	Description(%)

	Student Assessment Methods
	Project

 




 

	100%



	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Present issues and solutions in appropriate form to communicate effectively with peers and clients from specialist and non-specialist backgrounds;

	Language of Instruction
	English

	Textbook(s)
	


TECHNICAL ELECTIVE COURSES

	Course Code :CEN 304 
	Course Title : AUTOMATA THEORY AND FORMAL LANGUAGES  

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits :5

	Status : Compulsory/Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Regular expressions, context free grammars and languages. Pumping lemma, finite and pushdown automata, Chomsky hierarchy, Turing machines, computability theory, determinism and non-determinism, recursive function theory. Prerequisite: CENG 204, MATH 110, or Chairman's consent.

	COURSE OBJECTIVES
	A variety of formal models for machines and languages are explored including machines with memory (the finitestate, random-access and Turing machines), language models (regular expressions and formal languages) and complexity classes identifying problems with the same general complexity, such as the NP-complete problems.

	COURSE CONTENTS
	· Background Material 
· Inductive Proofs

· Finite Automata

· Regular Languages and Regular Expressions 
· Properties of Regular Languages

· Context-free Languages and Context-free Grammars

· Pushdown Automata 
· Properties of Context-free Languages 
· Turing Machines 
· Undecidability

· Intractable Problems

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures 
2.Tutorials
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Present information in oral, written and graphic forms in order to communicate effectively with peers, clients and both specialist and non-specialist audiences;

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design;
· Actively participate in, reflect upon, and take responsibility for, personal learning and development, within a framework of lifelong learning and continued professional development;

	Language of Instruction
	English

	Textbook(s)
	S.K Kataria & Sons (Distributed by: Heritage Impex Worldwide) (January 19, 2007) Adesh K. Pandey   An Introduction To Automata Theory & Formal Languages 
Springer; 1 edition (November 10, 1975) H. Brakhage Automata Theory and Formal Languages: 2nd GI Conference, Kaiserslautern, May 20-23, 1975 (Lecture Notes in Computer Science)  


	Course Code :CEN 308 
	Course Title : SOFTWARE ENGINEERING


	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Compulsory/Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Software Engineering: Modeling with UML, introduction to design patterns, project management and software development processes, requirements elicitation and analysis, system design, object design, testing, rational and configuration management, software life cycle, and methodologies. Particular emphasis is on a team project in which a group of students implement a system from its specification

	COURSE OBJECTIVES
	Modeling with UML and design patterns, Project management and software development processes, Requirements analysis, system design, object design, testing, A team project in which a group of students implement a system from its specification.

	COURSE CONTENTS
	· Introduction to Software Engineering

· Modeling with UML

· Introduction to Design Patterns

· Project Organization and Communication

· Requirements Elicitation

· Requirements Analysis

· System Design

· Object Design

· Mapping Models to Code

· Testing

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Project Model



Project-Implementation



Midterm Examination

             
Final Examination

 

	30%

30%

20%

20%

	Learning Outcomes
	· Define the concept of professionalism in the context of computing;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Work effectively as part of a team, developing the interpersonal, organizational, problem-solving and employability skills and related attitudes necessary to assume responsibility within an organization.

	Language of Instruction
	English

	Textbook(s)
	· Bernd Bruegge, Allen H. Dutoit, Object-Oriented Software Engineering Using UML, Patterns, and Java, Prentice Hall; (3 Edition ),  2009.

· Ian Sommerville, Software Engineering (9th Edition), Addison Wesley; 9 edition, 2010. 
· Martin Fowler, UML Distilled: A Brief Guide to the Standard Object Modeling Language (3rd Edition), 2003.


	Course Code : CEN 311 
	Course Title :  INTRODUCTION TO WEB ENGINEERING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Compulsory/Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Digital libraries are complex systems that are intended for use by diverse audiences. A thorough, systematic approach is required for the successful development of digital library projects. Web Engineering introduces a structured methodology utilized in software engineering to Web development projects. The course addresses the concepts, methods, technologies, and techniques of developing Web sites that collect, organize and expose information resources. Topics covered include requirements engineering for Web applications, design methods and technologies, interface design, usability of web applications, accessibility, testing, metrics, operation and maintenance of Web applications, security, and project management. Specific technologies covered in this course include clientside (XHTML, JavaScript, and CSS) and serverside (Perl and PHP).

	COURSE OBJECTIVES
	The goals of the course are as follows:

· to be able to analyze and design comprehensive systems for the creation, dissemination, storage, retrieval, and use of electronic records and documents.

· to learn and use some of the client side and server side languages used to manipulate information on the World Wide Web – i.e. PHP, and Javascript.

· to learn techniques and evaluation metrics for ensuring the proper operability, maintenance and security of a web application.

	COURSE CONTENTS
	CEN 311 is a special topics course in Web Engineering for students in the library & information sciences and related disciplines. Web Engineering focuses traditional software engineering to the design, coding, and deployment of web applications. The course is intended for students who are interested in developing or maintaining web applications in the roles of project managers or digital librarians. Being a graduate level course, CEN 311is not designed to be purely programming, although the course’s assignments and projects do emphasize programming. The point of this class is to develop a broad understanding of engineering and maintaining web applications at a conceptual level, using programming as a learning tool by applying these concepts to practical assignments. The first four weeks of the course will focus on the design stages of web application development. We will examine the web application development process, requirements gathering, modeling applications, and project management. Coupled with previous coursework in system architectures and interactive design, the first part of the course lays the foundation for the remainder of the semester. The focus of the second four weeks shifts to programming on both the client and serversides. Languages and techniques include Javascript and an introduction to AJAX on the client side, Perl and PHP on the server side. While .NET and Java technologies will be discussed contextually, Perl and PHP have been selected as simpler more transparent technologies appropriate for a first introduction. Students with accounts on SIS’s web server, Paradox, have the ability to create CGI or PHP scripts (and thus, do the assignments) without the overhead of having to install and configure their own development environment. Second, the main goal of the course is for students to learn (and experience) the entire web engineering process, not to focus purely on learning a larger enterprise solution. The final four weeks are devoted to the latter stages of the web application development cycle. Topics include testing, performance measurement, operation and maintenance, and security. During this time, students will also focus their time on working on their final project, which ties together the concepts and techniques learned throughout the course.

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations (4-5 students per semester)
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Evaluate basic theories, processes and outcomes of computing;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work effectively as part of a team, developing the interpersonal, organizational, problem-solving and employability skills and related attitudes necessary to assume responsibility within an organization.

· Critically review the role of a “professional computing practitioner” with particular regard to an understanding of legal and ethical issues

	Language of Instruction
	English

	Textbook(s)
	· PHP and MySQL Web Development, 4th edition, Luke Welling, Laura Thomson Addison Wesley
· Kappel, G., Proll, B. Reich, S. & Retschitzegger, W. (2006). Web Engineering, 1 st ed.Hoboken, NJ: Wiley & Sons. ISBN: 0470015543.F

· · Using XHTML 4 XML Java 2 Platinum by Eric Ladd, Jim O'Donnell, Que, December 1, 2001, ISBN: 0789724731.

· · A Little Book on Perl by Robert Sebesta, Prentice Hall; 1st edition (December 29, 1999), ISBN: 0139279555


	Course Code : CEN  312 
	Course Title :  WEB   PROGRAMMING   

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Compulsory/Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This course will provide students with a comprehensive mastery of HyperText Markup Language (HTML) coding practices. Additional topics include an understanding and use of XHTML, Cascading Style Sheets (CSS), and Validation according to the guidelines of the World Wide Web Consortium (W3C). Students will create an entire website using HTML and CSS.

	COURSE OBJECTIVES
	the student should be able to:
• Code HTML pages
• Code XHTML pages
•  Transition from HTML to XHTML
• Format the body of a web page using tags and attributes
• Format the text on a web page using tags and attributes
• Create various types of hyperlinks on a web page
• Create and apply attributes to format tables
• Incorporate Graphic Images into web pages
• Address web accessibility issues
• Create a web page layout using frames
• Construct a form and send form information
• Create inline styles, embedded styles and style sheets
• Demonstrate proficient use of CSS (Cascading Style Sheets) to

format the appearance of web pages using basic styles and classes
• Define document content with CLASS and ID properties and

create styles for them.
• Control page layout using CSS
• Use W3C to validate HTML, CSS and XHTML
• Create a multimedia web page with audio and video.
• Create and use a JavaScript function
• Incorporate External Media into a web page

	COURSE CONTENTS
	Definition of the elements of basic design: line, direction, shape, size, space interval, texture, color, movement, light, shadow, sound, the principles that help determine the definition in visual perception, foreground-background relationships, foreground-background definition, definitions of the principles of basic design: harmony, contrast, gradation, dominance, balance, unity. 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Project and Homework

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· Web Application Architecture Principles, protocols and practices, Leon Shklar - Richard Rosen,  John Wiley and Sons.
· PHP and MySQL Web Development, 4th Edition, Luke Welling – Laura Thomson, Addison Wesley


	Course Code :CEN 321 
	Course Title : INTRODUCTION TO LOGIC PROGRAMMING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status :  Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Review of the principle of mathematical induction; the principle of structural induction; review of Boolean algebras; Syntax of propositional formulas; Truth and the semantics of propositional logic; Notions of satisfiability, validity, inconsistency; Deduction systems for propositional logic; Completeness of a deductive system; First order logic; Proof theory for FOL; Introduction to model theory; Completeness and compactness theorems; First order theories. Programming exercises will include representation and evaluation; conversion to normal-forms; tautology checking; proof normalization; resolution; unification; Skolemization; conversion to Horn-clauses; binary-decision diagrams

	COURSE OBJECTIVES
	The objective of the course will be to introduce the main notions of mathematical logic: logical notations (syntax) and how to assign meaning to them (semantics). We will motivate some uses for mathematical logic in the field of computer science. We will then study formal frameworks (in the sense of being rigorous as well as in the sense of manipulating "form") for constructing logical arguments (proof theory), studying in particular some deductive systems for propositional and first-order logic. Naturally, we will be concerned with the correctness and completeness of these deductive systems, as well as with the algorithmics. 

	COURSE CONTENTS
	Logic has been called "the calculus of computer science". The argument is that logic plays a fundamental role in computer science, similar to that played by calculus in the physical sciences and traditional engineering disciplines. Indeed, logic plays an important role in areas of Computer Science as disparate as architecture (logic gates), software engineering (specification and verification), programming languages (semantics, logic programming), databases (relational algebra and SQL), artificial intelligence (automatic theorem proving), algorithms (complexity and expressiveness), and theory of computation.

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	· Logic for Computer Science Steve Reeves and Michael Clarke. Addison-Wesley, 1990. ISBN: 0-201-41643-3 
· Logic for Computer Science. Jean H. Gallier. Harper and Row, New York, 1986. 
· First-Order Logic and Automated Theorem Proving. Melvin Fitting. Springer Verlag, Berlin, 1990. 
· A Mathematical Introduction to Logic. Herbert B. Enderton. Academic Press, New York, 1972. 


	Course Code :CEN 331 
	Course Title : INTRODUCTION TO PROGRAMMING LANGUAGE DESIGN

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Lexical and syntax analysis, top-down and bottom-up parsing techniques, semantic analysis, symbol tables, error detection and recovery, type checking, code generation and optimization. Case study: Implementation of a compiler for a simple but nontrivial subset of a modern programming language. Basic computer literacy, fundamentals of computer programming, algorithm development and problem solving using flowcharts and pseudo codes, data types, constants, variables, basic input/output, sequences, selection and repetition structures, functions and arrays. Searching and sorting, abstract data types, structures, pointers, strings, input/output, file processing.

	COURSE OBJECTIVES
	The objectives of this course are to develop a basic understanding of programming concepts and using these programming concepts in C language. Structured programming concept is introduced. Programming constructs such as sequential structures, selection structures, and repetition structures are explained. As for introduction to programming with C languages, variables, if-then-else, loop structures: for/while/do-while, break/continue/switch statements, flowcharting solutions, arrays are covered

	COURSE CONTENTS
	· Course Introduction, Introduction to C Programming

· Simple data types, constants and variables, arithmetic in C, equality and relational operators, Assignment, function calls

· Structured Programming, algorithms, pseudocode, control structures (sequential, selection, repetition)

· Control structures (Selection:if-else statements and nested selection and switch structure)

· Control structures (Repetition: counter-controlled and sentinel-controlled repetition with while)

· Control structures (Repetition:for and do while)

· Control structures (Nested repetition), Break and continue statements

· Functions: Program modules in C, math library functions, definitions, prototypes, header files

· Functions: parameter passing: call by value, call by reference.

· Functions: Scope rules, Recursion, recursion versus iteration

· Functions: Recursion, recursion versus iteration, Arrays: Declaring arrays, examples using arrays

· Arrays: Declaring arrays, examples using arrays, passing arrays to functions

· Arrays: Passing arrays to functions

· Arrays: Sorting arrays, searching arrays, Multiple-subscripted arrays

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	Sebesta R. W., 2007 Concepts of Programming Languages, 8th Edition,  Addison Wesley


	Course Code :CEN 334 
	Course Title : INTRODUCTION TO HUMAN-COMPUTER INTERACTION

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Methods and principles of human-computer interaction, human-centered design and development of interactive systems, task-centered system design, user-centered design, qualitative and quantitative methods for evaluating interactive systems with users, graphical screen design, design principles and usability heuristics

	COURSE OBJECTIVES
	Human-computer interaction (HCI) is concerned with the joint performance of tasks by humans and machines. HCI stresses the importance of good interfaces and the relationship of interface design to effective human interaction with computers. Specifically, we concentrate on so-called interactive systems. On completion of the course you will: · have a theoretical knowledge and practical experiences in the fundamental aspects of designing and evaluating interfaces. · know what is meant good design, and you will have experiences designing systems that are usable by people. · know and have practiced a variety of simple methods for evaluating the quality of an interface.

	COURSE CONTENTS
	This course is intended to introduce the student to the basic concepts of human-computer interaction. It will cover the basic theory and methods that exist in the field. The course will unfold by examining design and evaluation. Case studies are used throughout the readings to exemplify the methods presented and to lend a context to the issues discussed. The course is also a design course. You will also apply the theoretical knowledge learned to series of assignments that brings you through selected portions of a design and evaluation cycle. Each student in the course will be asked to develop a human-engineered prototype of a user interface. The students will follow a software development process that applies behavioral techniques to measure and improve the quality of their user interface design. Students will learn how to use survey research, task analyses, design representations and interface evaluation techniques to improve the design of the interface.

Week 1 Introduction to Human-Computer Interaction

Week 2 Task-centered system design

Week 3 Task-centered design

Week 4 User-centered design and prototyping

Week 5 Qualitative methods for evaluation of interfaces with 
Week 6 users

Week 7 Psychology of everyday things

Week 8 Return and discuss Assignment 1

Week 9 Beyond screen design

Week 10 Graphical screen design

Week 11 Return and discuss Assignment 3

Week 12 Design principles and usability heuristics

Week 13 Assignment 3 due

Week 14 Past and future of HCI

Return and discuss Assignment 3

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures 
2.Tutorials
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· Capron, H.L., Johnson, J.A.2003: Computers: Tools for an Information Age, 8th Edition.

· Brookshear J. G., 2005: Computer Science: An Overview, 8/E, Addison-Wesley.


	Course Code :CEN 352 
	Course Title : INTRODUCTION TO MANAGEMENT INFORMATION SYSTEMS

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Introduces the business applications of information technology. Evaluates the operating characteristics and organizational implications of business information systems from the viewpoint of management. Discusses strategic information planning, organizational change, systems-based decision making, and preliminary methodologies for systems analysis. Examines recent developments in information systems

	COURSE OBJECTIVES
	Upon successful completion of this course, the student will be able to:

· Identify management information system application opportunities in business and industry.

· Explain the issues involved in the development and deployment of management information systems.

· Investigate the opportunities and problems associated with computer-based management information system that will provide the background for determining the usefulness of computers to assist management in the planning and control of business operations.

· Acquire an ability to participate in IT-enabled organizational systems, evaluate them, and contribute to system development efforts.

	COURSE CONTENTS
	· Week 1, and 2 Information Systems in Business

· Week 3, and 4 Business Fundamentals

· Week 5, and 6 Information System Fundamental

· Week 7, and 8 Information System Hardware, Information System Software

· Week 9, and 10 Networking, and Data Management

· Week 11, and 12 Personal Productivity and Problem Solving

· Week 13 Group Collaboration

· Week 14 Business Operations

· Week 15 Management Decision Making

· Week 16 Strategic Impact of Information Systems

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations(4-5 students per semester)
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· Kroenke D., Using MIS (3rd ed), Pearson, 2011

· Valacich J. & Schneider C., Information Systems Today (4th ed), Pearson, 2010

· Laudon K. & Laudon J., Management Information Systems (11th ed), Pearson, 2010


	Course Code:CEN 353 
	INTRODUCTION TO E-BUSINESS/E-COMMERCE

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Electronic processing and transmission of data including text, sound and video for e-business. Electronic trading of goods and services, on-line delivery of digital contents, electronic fund transfer, electronic bill of lading, direct consumer marketing and after-sales services. E-business security, shopping carts, methods of electronic payments and XML related technologies.

	COURSE OBJECTIVES
	The objectives of this course the understand the systems of e- business theory, e- business models, e-commerce, design, develop and implement e- business, online monetary transaction, Security of e-business, legal issues, political issues, e-learning, Internet banking, hardware and software needs, Internet market

	COURSE CONTENTS
	· History of Internet, history of web, Internet and World Wide Web Development, E-business and E-commerce overview.

· Structures, mechanisms, economics and models

· Product and service retailing and their principles

· Consumer behaviors, market research and advertisement

· B2B commerce, buying and selling, B2B exchanges and support systems

· B2B commerce, buying and selling, B2B exchanges and support systems

· E-government, e-learning, C2C,etc.

· Mobile commerce and pervasive computing

· Electronic payment models

· Electronic payment models

· Project presentations

· Project presentations

· Project presentations

· Project presentations

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	Participation of different teaching methods depends on the subject. The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Class participation



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

30%

20%

30%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	· G. Schneider (2010), Electronic Commerce, Thomson 
· Efraim Turban, Jae K. Lee, David King, Ting Peng Liang, Deborrah Turban (2010), Electronic Commerce 2010: Global Edition, 6e, Pearson


	Course Code :CEN 354 
	Course Title :  INTRODUCTION TO DATA MINING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Overview of Data Mining Classification, regression, time series. Measuring predictive performance. Data preparation, data reduction. Mathematical solutions, statistical methods, distance solutions, decision trees, decision rules. 

	COURSE OBJECTIVES
	Introducing students to the basic concepts and techniques of Data Mining. Developing skills of using recent data mining software for solving practical problems. Gaining experience of doing independent study and research. 

	COURSE CONTENTS
	· Data Preprocessing 
· Mining Frequent Patterns, Associations and Correlations 
· Classification and Prediction 
· Cluster Analysis 
· Mining Stream, Time-Series and Sequence Data 
· Graph Mining, Social Network Analysis and Multi-Relational Data Mining 
· Mining Object, Spatial, Multimedia, Text and Web Data 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Homework




Project

 



Midterm Examination

             
Final Examination

 

	20%

20%

20%

40%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	Data Mining: Concepts and Techniques, 1st ed., by Jiawei Han and Micheline Kamber, Morgan Kaufmann, 2001. See the book's home page for errata, course slides, and other reference materials. 
T. M. Mitchell, Machine Learning, McGraw Hill, 1997. 
T. Hastie, R. Tibshirani, and J. Friedman, The Elements of Statistical Learning: Data Mining, Inference, and Prediction, Springer-Verlag, 2001


	Course Code :CEN 355 
	Course Title : SPECIAL TOPICS IN DATABASE SYSTEMS

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Relational algebra, QBE, normalization theory, physical data organization techniques and indexing, advanced SQL (data control language), query processing, data recovery, security and integrity, object relational data model, XML and XML-related technologies in databases.

	COURSE OBJECTIVES
	The objective of this course is to give an advanced introduction to the concepts for modeling, designing, querying and managing large databases. The course covers a  spectrum of topics involved with current approaches to modeling and design of databases and the design of DBMSs to manage databases. The relational model is emphasized and relational database management systems are addressed from the standpoint of query optimization, database security, transaction management, concurrency control, and recovery. Other topics to be introduced will include object-oriented databases, distributed databases, data warehousing and mining. Some topics like advanced data models, ODMG and object-relational database management

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design;

	Language of Instruction
	English

	Textbook(s)
	· Ramakrishnan R., Gehrke J., 1998,  Database Management System,  MGraw-Hill

· Elmasri R.,  Navathe S.B., 2000, Fundamentals of Database Systems, Addison Wesley

· Maier D., 1983, The Theory of Relational Databases, Computer Science Press


	Course Code :CEN 356 
	Course Title : SYSTEM ANALYSIS AND DESIGN 

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	The course covers information analysis and logical specification of the system development process in an organizational context. It emphasizes the interactive nature of the analysis and design process and introduces the principles of the Software Development Life Cycle (SDLC). In particular, the following phases are addressed in a great detail: system study, feasibility study, system analysis, system design, Coding, testing, implementation, maintanance. Special focus of the course are modelling tools, project management practices and business aspects of the SDLC. Through class discussion, hands-on assignments and team project, students will learn how to translate business requirement into information systems that support a company’s short- and long-term objectives. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design;

	Language of Instruction
	English

	Textbook(s)
	· 


	Course Code :CEN 357
	Course Title : STRATEGIC INFORMATION SYSTEMS

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This unit allows students to develop an appreciation of the impact of Enterprise Resource Planning Systems on businesses and to understand the issues involved in the design, implementation and maintenance of these systems. It explores basic methodologies and tools that are used in the implementation of Enterprise Resource Planning Systems. Many large organisations are making decisions to implemented Enterprise Resource Planning Systems but the implementation is complex and requires specific project management skills and knowledge. Through class discussion, case studies, hands-on assignments and team project, students will learn how to translate business requirement into information systems that support a company’s short- and long-term objectives. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design;

	Language of Instruction
	English

	Textbook(s)
	· 


	Course Code :CEN 358 
	Course Title : INTRODUCTION TO COMPUTER VISION

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Image formation, image processing for feature detection, object recognition and representation, motion analysis, simple motion estimation problems, stereo vision, camera models and projections.

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	Introduction

Machine learning 
Pattern classification

Segmentation

Design examples / MATLAB

Design examples / .NET

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	Digital Image Processing, 3rd Edition Authors: Gonzalez & Woods Prentice Hall ISBN number: 9780131687288 Copyright: 2008



	Course Code :CEN 359 
	Course Title : INTRODUCTION TO MACHINE LEARNING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Machine Learning: Machine learning techniques and statistical pattern recognition, supervised learning (generative/discriminative learning, parametric/non-parametric learning, neural networks, support vector machines); unsupervised learning (clustering, dimensionality reduction, kernel methods); learning theory (bias/variance tradeoffs; VC theory; large margins); reinforcement learning and adaptive control, applications areas (robotic control, data mining, autonomous navigation, bioinformatics, speech recognition, and text and web data processing).

	COURSE OBJECTIVES
	Present the key algorithms and theory that form the core of machine learning. Draw on concepts and results from many fields, including statistics, artifical intelligence, philosophy, information theory, biology, cognitive science, computational complexity, and control theory.

	COURSE CONTENTS
	· Introduction

· Concept Learning

· Decision Tree Learning

· Artificial Neural Networks

· Evaluation Hypotheses

· Bayesian Learning

· Computational Learning Theory

· Reinforcement Learning

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Research


 



Midterm Examination

             
Final Examination

 

	25%

25%

50%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	Mitchell T., 1997,  Machine Learning,  McGraw Hill


	Course Code :CEN 363 
	 Course Title : INTRODUCTION TO NETWORK PROGRAMMING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Design and implementation of network programs, protocols and systems: Network programming models, concurrency and concurrent programming, advanced socket programming, distributed computing, message-oriented middleware, peer-to-peer programming, mobile agents, multimedia networking, introduction to enterprise applications development. 

	COURSE OBJECTIVES
	The main objective of this course is to enable the students to comprehend the essence of making two or three-dimensional composition and to develop sense of order with special emphasis on the principles of organization. 

	COURSE CONTENTS
	· Intro. To Networking,

· O.S.I. Reference Model

· Datalink and Transport Layers,

· Ethernet, TCP/IP

· Sockets Programming

· TCP Programming

· TELNET, HTTP, Authd

· UDP sockets

· I/O Multiplexing

· TFTP

· DNS and address conversion

· Buffer Overflow

· The WWW & Web Programming (CGI)

· Cookies, JavaScript, XML Handouts, Links

· Router and Bridge Software

· Threads programming

· IPV6

· Client/Server Programming

· Advanced Sockets Programming

· SMTP, POP, IMAP, FTP

· More Internet Application Protocols

· Protocol Design

· SCTP

· Security

· LDAP

· XDR

· RPC Programming
Project Topics: Topic (may change)
· Layered Software System

· HTTP Server

· UDP (TFTP or DNS)

· CGI Program

· (Something using threads)

· IPV6

· RPC/SCTP/Java 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials
	

	Description(%)

	Student Assessment Methods
	Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

20%

30%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting

	Language of Instruction
	English

	Textbook(s)
	An Introduction to Network Programming with Java, Jan Graba, 2006, Springer  ISBN-10: 1-84628-380-9


	Course Code :CEN 364 
	 Course Title : INTRODUCTION TO NETWORK SECURITY

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Techniques for achieving security in multi-user computer systems and distributed computer systems: Basics of cryptography, network security applications and system security, conventional encryption and message confidentiality, public-key cryptography and message authentication, authentication applications. Electronic mail, IP, web, and network management security. Intruders, viruses, and firewalls.

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	Introduction (History, Traditional cryptosystems)

Stream Ciphers, Block Ciphers (DES, AES, RC4)

Block Ciphers (DES, AES, RC4)

Block Ciphers, Hash Algorithms

Introduction to Number Theory

Public Key Cryptography, RSA

Key Management, Diffie-Hellman, Elliptic Curve cryptography

Authentication Applications (Kerberos, X.509)

IP Security

SSL/TLS, Electronic Mail Security

Project Presentations

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Research




Project

 



Midterm Examination

             
Final Examination

 

	10%

20%

20%

20%

30%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	· William Stallings and Lawrie Brown, Computer Security, Principles and Practice, Prentice Hall, 2008.

· Dieter Gollmann, Computer Security, Wiley, 2005.


	Course Code :CEN 365 
	Course Title : INTRODUCTION TO MOBILE AND WIRELESS NETWORKING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Wireless transmission (physical layer), wireless media access (link layer), telecommunication systems (such as GSM/GPRS, DECT, TETRA, UMTS and IMT-2000), wireless LANs (IEEE 802.11, Bluetooth), mobile network layer (mobile IP, DHCP), mobile transport layer (TCP over wireless), mobile application support and wireless programming. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	· Introduction

· Wireless transmission (physical layer) (1/2)

· Wireless transmission (physical layer) (2/2)

· Wireless media access (link layer) (1/2)

· Wireless media access (link layer) (2/2)

· Wireless telecommunication systems: GSM/GPRS, EDGE, UMTS

· Wireless LANs: IEEE 802.11

· Wireless LANs: Bluetooth

· Mobile network layer (mobile IP, DHCP, mobile ad-hoc networks)

· Mobile transport layer (TCP over wireless)

· Mobile application support and introduction to wireless programming

· Wireless sensor networks

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Midterm Examination

             
Final Examination

 

	50%

50%

	Learning Outcomes
	· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Apply approaches, theories and tools to the analysis and design of a small scale computer-based system;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· Mobile and Wireless Networks, Uyless Black. Prentice Hall



	Course Code :CEN 381 
	Course Title : INTRODUCTION TO COMPUTER GRAPHICS

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Fundamentals of computer graphics programming. Graphics hardware and software standards. 2D geometric primitives and raster images. 3D object representations. Data structures, algorithms, and the graphics pipeline. Graphical user interfaces. Underlying concepts in computer graphics systems, including games, animation, modeling, rendering, and paint systems

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	· Introduction to Graphics, Math Review

· Math Review 2, Intro to OpenGL

· Transformations and Homogeneous Coordinates

· Viewing, Projection and Viewport Transformations

· Scan Conversion and Texture Mapping

· Blending, Lighting and Material Properties

· Curves and Surfaces

· Image Processing

· Meshes and Subdivision

· Mesh review, Picking, Ray Casting


	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorials and Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Leaerning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	· Hearn and Baker, Computer Graphics with OpenGL, 3rd Edition, Pearson Prentice Hall, Upper Saddle River, NJ, 2004.


	Course Code :CEN 382      
	Course Title : MICROPROCESSORS AND MICROCOMPUTING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Introduction to computer and microprocessor architecture, addressing modes. Arithmetic, logic and program control instructions. Programming microprocessor, 8086/8088 hardware specifications, interrupts, memory and basic I/O interface. 

	COURSE OBJECTIVES
	This course provides an introduction to microprocessors. It uses C language to develop a foundation on the hardware, which executes a program. It is heavily based around the ARM 32-bit RISC microprocessor, a world-leading processor for power-sensitive applications, and covers many aspects of designing power-efficient systems around ARM cores. It focuses on Memory and I/O interface design and programming, study of microprocessor and its basic support components including CPU architecture, memory interfaces, bus concepts, serial I/O devices, and interrupt control devices. Laboratories directly related to microprocessor functions and its interfaces.

	COURSE CONTENTS
	· Embedded C Language I

· Embedded C Language II

· General I/O

· General I/O

· UART I

· UART 2

· IIC Interface

· SPI Interface

· Timer

· PWM

· AD Converter

· DAC Converter
· Interrupts I

· Interrupts II

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive 
2. Discussions and group works

3. Tutorials and Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	· Prentice-Hall (1976),  John L. Hilburn,    Microcomputing/Microprocessors: Hardware, Software, and Applications 
· Elsevier Publishing Company (September 1984), R. R. Smardzewski,  Richard R. Smardzewski Microprocessor Programming and Applications for Scientists and (Data Handling in Science & Technology) 


	Course Code :CEN 383 
	SIGNAL PROCESSING FOR COMPUTER ENGINEERING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Introduction to computer and microprocessor architecture, addressing modes. Arithmetic, logic and program control instructions. Programming microprocessor, 8086/8088 hardware specifications, interrupts, memory and basic I/O interface. 

	COURSE OBJECTIVES
	1. Be able to represent signals and systems 2. Be able to represent and analyze periodic signals using Fouier series. 3.Be able to represent and analyze aperiodic signals using Fourier transform. 4. Be able to analyze continuous-time, linear, time-invariant systems using Laplace transform. 5.Be able to analyze discrete-time, linear, time-invariant systems using Z transform. 6. Be able to understand principles of filters 7.Get hands-on experience using simulation software, MATLAB.

	COURSE CONTENTS
	· Introduction to Signals and Systems

· Time Domain Representation of Linear Time-Invariant Systems 
· Continuous-Time System Analysis Using the Laplace Transform

· Discrete-Time System Analysis Using the Z-Transform 
· Fourier Representations for Signals and Applications of Fourier Representations

· Analog and Digital Filters and Design of Filters 

· Application of Filters 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Tutorial

3. Labs
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Labs

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	CRC; 1 edition (October 28, 1993)  Glenn Zelniker     Fred J. Taylor  Advanced Digital Signal Processing (Electrical and Computer Engineering) 
Prentice Hall; 1 edition (April 15, 1990)   Louis Scharf    Statistical Signal Processing (Addison-Wesley Series in Electrical and Computer Engineering) 


	Course Code :CEN 384 
	Course Title : COMPUTER ARCHITECTURE

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	Reduced Instruction Set Computer (RISC) architecture, pipelined processor design (instruction and arithmetic pipelines), multiprocessor and alternative architectures, dynamic and static interconnection networks, shared memory multiprocessor systems, message passing multiprocessor systems and parallel processing. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	The General Purpose Machine

Machines, Machine Languages, and Digital Logic

Some Real Machines

Processor Design

Processor Design—Advanced Topics

Computer Arithmetic and the Arithmetic Unit

Memory System Design

Input and Output

Peripheral Devices

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations (4-5 students per semester)
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

	Language of Instruction
	English

	Textbook(s)
	Huering and Jordan, “Computer Systems Design and Architecture, 2/e” 
“Computer Organization and Design, 2/e”, Patterson & Hennessy, Morgan Kaufmann “Structured Computer Organization, 4/e”, Andrew S. Tanenbaum, Prentice-Hall 

“Computer Organization and Architecture, 5/e”, W Stallings, Prentice Hall, 2000


	Course Code :CEN 385  
	Course Title : INTRODUCTION TO CRYPTOGRAPHY

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This course features a rigorous introduction to modern cryptography, with an emphasis on the fundamental cryptographic primitives of public-key encryption, digital signatures, pseudo-random number generation, and basic protocols and their computational complexity requirements. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	1.  Introduction

2.  Basic Cryptographic Algorithms 
3.  Basic Cryptographic Protocols

4.  Intermediate Protocols

5.  Advanced Protocols

6.  Cryptographic Techniques

7.  Public-key Encryption 



8.  Digital Signatures


9.  Pseudo-random Number Generation

10. Computational Complexity Requirements

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	Lecture is executed by explaining and discussing the subjects, and by solving problems connected with the subjects. Homework is given based on students. 
Project works, guest lectures and field visits could also be part of the course.  
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

	Language of Instruction
	English

	Textbook(s)
	Goldreich, O. Foundations of Cryptography: Basic Tools. New York, NY: Cambridge University Press, 2001. ISBN: 0521791723.

Network Security Essentials: Applications and Standards, Williams Stallings, Prentice Hall 
http://www.cs.ucsd.edu/users/mihir/papers/gb.html


	Course Code :CEN 390 
	Course Title : INTRODUCTION TO ARTIFICIAL INTELLIGENCE

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This course introduces representations, techniques, and architectures used to build applied systems and to account for intelligence from a computational point of view. This course also explores applications of rule chaining, heuristic search, logic, constraint propagation, constrained search, and other problem-solving paradigms. In addition, it covers applications of decision trees, neural nets, SVMs and other learning paradigms. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	Search Algorithms 
Graph Search 
Constraint Satisfaction 
Games

Machine Learning  
Nearest Neighbors 
Decision Trees 
Neural Networks 
SVM

Knowledge Representation and Inference (5 weeks) 
Propositional and First Order Logic 
Rule-based Systems 
Natural Language 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	Lecture is executed by explaining and discussing the subjects, and by solving problems connected with the subjects. A term project is given to students. 
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination



Final Examination

 

	10%

10%

20%

20%

40%

	Learning outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design.

	Language of Instruction
	English

	Textbook(s)
	Russell, Stuart J., and Peter Norvig. Artificial intelligence: a modern approach. 2nd edition. Upper Saddle River, NJ: Prentice Hall, 2003. ISBN: 0137903952. 


	Course Code :CEN 391 
	Course Title : INTRODUCTION TO NEURAL NETWORKS 

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This course explores the organization of synaptic connectivity as the basis of neural computation and learning. Perceptrons and dynamical theories of recurrent networks including amplifiers, attractors, and hybrid computation are covered. Additional topics include backpropagation and Hebbian learning, as well as models of perception, motor control, memory, and neural development. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	· Perceptrons: Simple and Multilayer, 
· Perceptrons as Models of Vision

· Linear Networks

· Constraint Satisfaction 
· Hamiltonian Dynamics

· Antisymmetric Networks

· Excitatory-Inhibitory Networks Learning

· Associative Memory

· Models of Delay Activity 
· Integrators

· Multistability

· Clustering

· VQ, PCA

· Delta Rule

· Conditioning

· Backpropagation

· Stochastic Gradient Descent

· Reinforcement Learning

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	Lecture is executed by explaining and discussing the subjects, and by solving problems connected with the subjects. A term project is given to students. 

	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Define the concept of professionalism in the context of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Present information in oral, written and graphic forms in order to communicate effectively with peers and tutors;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Actively participate in, reflect on, and take responsibility for, learning and personal development;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design.

	Language of Instruction
	English

	Textbook(s)
	Hertz, John, Anders Krogh, and Richard G. Palmer. Introduction to the Theory of Neural Computation. Redwood City, CA: Addison-Wesley Pub. Co., 1991. ISBN: 9780201515602.

Koch, Christof. Biophysics of Computation: Information Processing in Single Neurons. New York, NY: Oxford University Press, 2004, ISBN: 9780195181999

Press, William H., Saul A. Teukolsky, William T. Vetterling, and Brian P. Flannery. Numerical Recipes in C: The Art of Scientific Computing. New York, NY: Cambridge University Press, 1992, ISBN: 9780521431088

Strang, Gilbert. Introduction to Applied Mathematics. Wellesley, MA: Wellesley-Cambridge Press, 1986, section 4.2, pp. 290-309. ISBN: 9780961408800


	Course Code :CEN 393 
	Course Title : INTRODUCTION TO EVOLUTIONARY COMPUTING 

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	The course provides basic knowledge of biologically inspired methods in computer science, such as genetic algorithms, genetic programming, and artificial life. These methods are both relevant to technical applications, for example,  in optimization and design of autonomous systems, and for understanding biological systems, e.g., through simulation of evolutionary processes. 

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	Biological evolution: Introduction and basic properties

Fundamentals of genetic algorithms: Representations, genetic operators, selection mechanisms

Theory of genetic algorithms: The schema theorem and the onemax problem

Different versions of evolutionary algorithms, with particular emphasis on genetic algorithms 
Computer program development (using Matlab) for evolutionary algorithms

Experiment design (with emphasis on the use of evolutionary methods)

Advanced topics: Boltzmann selection, messy encoding schemes, variable-structure encoding schemes 
Diffusion models, subpopulation-based evolutionary algorithms 
Applications of evolutionary algorithms: Function optimization, data mining, 
Evolving neural networks, scheduling, the traveling salesman problem, 
Interactive evolutionary algorithms 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	Lecture is executed by explaining and discussing the subjects, and by solving problems connected with the subjects. A term project is given to students. 
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Identify professional practice and debate professional, ethical and legal issues in the context computing;

· Evaluate theories, processes and outcomes within an ambiguous setting;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· K.A. De Jong, Evolutionary computation: a unified approach. MIT Press, Cambridge MA, 2006 
· A.E. Eiben and J.E. Smith, Introduction to Evolutionary Computing, Springer, 2003, ISBN 3-540-40184-9


	Course Code :CEN 394 
	Course Title : INTRODUCTION TO PATTERN RECOGNITION

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	This class deals with the fundamentals of characterizing and recognizing patterns and features of interest in numerical data. We discuss the basic tools and theory for signal understanding problems with applications to user modeling, affect recognition, speech recognition and understanding, computer vision, physiological analysis, and more. We also cover decision theory, statistical classification, maximum likelihood and Bayesian estimation, nonparametric methods, unsupervised learning and clustering. Additional topics on machine and human learning from active research are also talked about in the class.

	COURSE OBJECTIVES
	

	COURSE CONTENTS
	Introduction to Pattern Recognition, Feature Detection, Classification 
Review of Probability Theory, Conditional Probability and Bayes Rule 
Random Vectors, Expectation, Correlation, Covariance 
Review of Linear Algebra, Linear Transformations 
Decision Theory, ROC Curves, Likelihood Ratio Test 
Linear and Quadratic Discriminants, Fisher Discriminant 
Sufficient Statistics, Coping with Missing or Noisy Features 
Template-based Recognition, Feature Extraction 
Eigenvector and Multilinear Analysis 
Training Methods, Maximum Likelihood and Bayesian Parameter Estimation 
Linear Discriminant/Perceptron Learning, Optimization by Gradient Descent 
Support Vector Machines 
K-Nearest-Neighbor Classification 
Non-parametric Classification, Density Estimation, Parzen Estimation 
Unsupervised Learning, Clustering, Vector Quantization, K-means 
Mixture Modeling, Expectation-Maximization 
Hidden Markov Models, Viterbi Algorithm, Baum-Welch Algorithm 
Linear Dynamical Systems, Kalman Filtering 
Bayesian Networks 
Decision Trees, Multi-layer Perceptrons 
Reinforcement Learning with Human Interaction 
Genetic Algorithms 
Combination of Multiple Classifiers "Committee Machines" 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	Lecture is executed by explaining and discussing the subjects, and by solving problems connected with the subjects. Homework is given based on to students. 
	

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Define the concept of professionalism in the context of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product

· Actively participate in, reflect on, and begin to take responsibility for, personal learning and development;

· Begin to work effectively as part of a team, developing interpersonal, organizational and problem-solving skills within a managed environment, exercising some personal responsibility.

· Evaluate theories, processes and outcomes within an ambiguous setting;

	Language of Instruction
	English

	Textbook(s)
	Introduction to Pattern Recognition : Statistical, Structural, Neural and Fuzzy Logic Approaches by Menahem Friedman, Abraham Kandel, World Scientific Publishing Company.

Pattern Classification (2nd. Edition) by R. O. Duda, P. E. Hart and D. Stork, Wiley 2002.

Pattern Recognition and Machine Learning by C. Bishop, Springer 2006.

Statistics and the Evaluation of Evidence for Forensic Scientists by C. Aitken and F. Taroni, Wiley, 2004

Duda, Richard O., Peter E. Hart, and David G. Stork. Pattern Classification. New York, NY: John Wiley & Sons, 2000. ISBN: 9780471056690 


	Course Code :CEN 395 
	Course Title : INTRODUCTION TO MOBILE PROGRAMMING

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 4
	Total Hours : 60

	Instructor : 

	COURSE DESCRIPTION
	WAP, Bluetooth, and 3G: A Brief Introduction, WML and WML Script Programming, Introduction to J2ME, Introduction to MIDP, MIDP 2.0 and the JTWI, Java APIs for Bluetooth Wireless Technology, Writing Quality Code for Smartphones, Making Java Code Portable, Writing Optimized Code, Advanced 3G Programming, Mobile Messaging Applications, Mobile Databases and Synchronization Engines, Mobile Databases for MIDP Devices, XML and Mobile Web Services, m-commerce security,  Secure payment systems. Case studies and programming projects.

	COURSE OBJECTIVES
	The main objective of this course is to enable the students to comprehend the essence of making two or three-dimensional composition and to develop sense of order with special emphasis on the principles of organization. 

	COURSE CONTENTS
	Definition of the elements of basic design: line, direction, shape, size, space interval, texture, color, movement, light, shadow, sound, the principles that help determine the definition in visual perception, foreground-background relationships, foreground-background definition, definitions of the principles of basic design: harmony, contrast, gradation, dominance, balance, unity. 

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning Outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	· Li Sing., Knudsen J., 2005, Beginning J2ME – From Novice to Professional (3rd Edn), Apress; ISBN: 1-59059-479-7

· Knudsen J., 2008, Kicking Butt with MIDP and MSA, Addison Wesley;

ISBN: 0-321-46342-0

· Michael Juntao Yuan, Enterprise J2ME Wireless Applications, Prentice Hall, Upper Saddle River, NJ, 2003, ISBN 0131405306 Daryl Wilding-McBride, Java on PDAs with J2ME, Addison Wesley, 2003, ISBN 0201719541

· Dan Harkey, Wireless Java Programming for Enterprise Applications: Mobile Devices Go Corporate, John Wiley & Sons Inc, 2002, ISBN 0471218782


	Course Code :CEN 396 
	Course Title : DIGITAL DATA COMMUNICATION

	Level : Undergraduate
	Year : III
	Semester : 
	ECTS Credits : 5

	Status : Elective
	Hours/Week : 3
	Total Hours : 45

	Instructor : 

	COURSE DESCRIPTION
	This is a first class on the fundamentals of data communication networks, their architecture, principles of operations, and performance analyses. One goal will be to give some insight into the rationale of why networks are structured the way they are today and to understand the issues facing the designers of next-generation data networks. Much of the class will focus on network algorithms and their performance.

	COURSE OBJECTIVES
	This course explores elements of the theory and practice of digital communications. The course will 1) model and study the effects of channel impairments such as noise and distortion, on the performance of communication systems; 2) introduce signal processing, modulation, and coding techniques that are used in digital communication systems.

	COURSE CONTENTS
	· Digital communication

· Digital transmission

· Optical fiber communication

· Mobile telephone service

· Data encoding

· Congestion control in networks

· Data link control

· Circuit switching
· ATM and frame relay

	TEACHING/ASSESSMENT

	Description

	Teaching Methods
	1. Interactive lectures and  communications with students

2. Discussions and group works

3. Presentations (4-5 students per semester)
	The goal is to maximize student’s participation in all teaching methods.

	Description(%)

	Student Assessment Methods
	Pop Quizzes



Homework




Project

 



Midterm Examination

             
Final Examination

 

	10%

10%

20%

20%

40%

	Learning outcomes
	· Demonstrate knowledge of fundamental aspects of the theories, principles and practice of computing;

· Evaluate basic theories, processes and outcomes of computing;

· Apply theory, techniques and relevant tools to the specification, analysis, design, implementation and testing of a simple computing product;

· Creatively apply contemporary theories, processes and tools in the development and evaluation of solutions to problems and product design;
· Work with minimum supervision, both individually and as a part of a team, demonstrating the interpersonal, organisation and problem-solving skills supported by related attitudes necessary to undertake employment.

	Language of Instruction
	English

	Textbook(s)
	Behrouz A Forouzan, “Data Communication & Networking” McGraw Hill, 4th  Edition, 2007.
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