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1. Background fOR CURRICULEM REVISION
It has been felt in different corners and levels during the previous years that there is an urgent need of offering another program that target towards the technology needs of organizations. Information Technology (IT) has been demanded by potential employers in the country. IT degrees arose because degree programmes in computer science were not providing a sufficient number of graduates capable of fulfilling these (technology needs of organizations) very real needs. Computer science emphases the scientific principles and theories of computing and is lead to the development of new knowledge in computing fields. Whereas Information technology is a relatively new and rapidly growing field that started in response to practical, everyday needs of organizations.

Information Technology is a term that has two meanings. On the one hand Information Technology (Information Communication Technologies) is a general term encompassing all of computing. On the other hand, IT is used in universities to indicate a subject area that meets the computing technology needs of organizations. 
ICT or IT in Ethiopia is rooting in different aspects of governmental, non-governmental organization, private companies and also individual life. This has lead for the demand of skilled people that involve in the troubleshooting, administration, integration, customization, etc. Especially currently the government has felt that ICT is an enabler force for developmental activities. Thus, supporting this effort by producing sufficient manpower is necessary. BSc in Information Technology is a response to this necessity. 

2. OBJECTIVES of the Program
To produce high quality IT Graduate with entrepreneur and problem solving mind set. 

  2.1 specific objectives 

· To produce graduates who possess the right combination of knowledge and practical skills to take care of an organization’s technology and infrastructure needs and peoples that needs it. 

· To produce professionals that take responsibilities for selecting hardware and software products appropriate for an organization, integrating those products with organizational needs and infrastructure

· To produce graduates who installing, customizing and maintaining applications (network installation, network administration, Web site design, development of multimedia resources, installation of communication components and oversight of email system ) for the organization.

· To produce professionals to work in organizations implementing and managing automated information systems for different scientific, educational, commercial and other purposes.

· To produce graduates that plan and manage the technology lifecycle by which an organization’s technology is maintained, upgraded and replaced. 
3. Goals of the program

IT program aims to provide IT graduates with the skills and knowledge to take on appropriate professional positions in Information Technology upon graduation and grow into leadership positions or pursue research or graduate studies in the field. Specifically, within four years of graduation a student must be able to:

· Explain and apply appropriate information technologies and employ appropriate methodologies to help an individual or organization achieve its goals and objectives;

· Manage the information technology resources of an individual or organization;

· Anticipate the changing direction of information technology and evaluate and communicate the likely utility of new technologies to an individual or organization;

· Understand and for some to contribute to the scientific, mathematical and theoretical foundations on which information technologies are built;

· Live and work as a contributing, well-rounded member of society.

4. Graduate Profile

In general, the graduates of the program will have the ability to:

· Use and apply current technical concepts and practice in the core information technologies;

· Analyze, identify and define the IT requirements that must be satisfied to address problems or opportunities faced by organizations or individuals.

· Design effective and usable IT-based solutions and integrate them into the user environment;

· Identify and evaluate current and emerging technologies and assess their applicability to address the user’s needs;

· Analyze the impact of technology on individual, organization and society.

· Assist in the creation of an effective project plan. 

· Analyze, adopt and demonstrate IT best practices, standards and their application. 

· Demonstrate independent critical thinking and problem solving skill

· Collaborate in teams to accomplish a common goal by integrating personal initiatives and group cooperation. 

· Communicate effectively and efficiently with clients, users and peers both verbally and in writing, using appropriate terminology. 

· Implement, maintain and manage information technologies and services.

· Implement, maintain and manage Web based systems and services.

· Implement maintain and manage data and database systems.

· Recognize the need for continued learning throughout their career.
4.1. Attitudes and Values

The graduates will be inspired:

· To have professionalism at the center of their mentality;

· To have a positive and responsive attitude towards the value of information resources and towards their profession (love, dedication, commitment, etc.);

· To have good personal confidence in their jobs and professional activities;

· To have the sense of co-operation, honesty, loyalty, etc.; and

· To be ethical.

5. staff Profile  

The staff profile of Department of Computer science and IT is presented in the following table. 
	Status
	Number of staff members 
	Remark

	Professors full time
	1
	

	Professors part time 
	-
	

	Assistant professors full time 
	3
	

	Assistant professor part time 
	-
	

	Associate professor  full time
	-
	

	Lecturer 
	16
	

	Assistant lecturer 
	10
	

	Graduate assistant II
	20
	

	Graduate assistant I
	4
	

	Technical assistant I
	0
	

	Technical assistant II
	3
	

	Technical assistant III
	1
	

	Total
	58
	


 6. Degree Nomenclature

English: 
Bachelor of Science in Information Technology
Amharic: 
የሳይንስ ባችለር ዲግሪ በ……..
7. Program Requirements
7.1 Admission Requirements
Admission requirements would be similar to the general institutional requirements.
7.2 Quality Assurance - Maintaining the Quality of the Program

· Comprehensive examinations and colleague assessment of examination papers and teaching methods.
· Periodical workshops (with stakeholders, teachers and graduates);

· Assessments by using survey project works, internships, and link programs;

· Graduates' evaluation of the program;

· Standardization of course offerings through preparation of general course outlines, exam contents, and external audit;

· Annual assessment of the program by the teaching staff;

· Establishing Alumni of Graduates as a mechanism to assess their career development;

· Working closely with the relevant professional associations to assess graduates' performance.  
7.3 Teaching- Learning Methods and materials

7.3.1 Teaching Methods 

The following formats of teaching and learning methods are used in order to meet the program learning outcomes stated above.

· Lectures

· Practical classes / laboratories/

· Independent learning

· Group or individual coursework assignments or projects

· Educational visits to different companies and institutions related to Computer Science field.  
· Student final project 

· Automated learning tools

· Student should attend at least 80% the classes and laboratory sessions 
7.3.2 Teaching Materials

The teaching materials used include:

· Blackboards , whiteboards , chalks and whiteboard markers

· Projectors

· Computers and related peripherals like printers and scanners

· Network infrastructures

· Text and reference books 

· Software tools
 7.4 Graduation Requirements

The major graduation requirements for Regular and CEP program include:
· Successful completion of all courses(145 credit hours);

· A Cumulative Grade Point Average (C.G.P.A) of at least 2.00; 

· A Cumulative Grade Point Average(CGPA) of at least 2.00 in major courses;

· At least C grade in the Industrial Project courses; 

· No grade of "F" in any of the courses.
 7.5 Courses
7.5.1Core Courses

	Course No.
	Course Title
	Cr. Hrs.
	Lect. Hrs
	Lab Hrs

	InTc 201
	Introduction to Information Technology
	4
	3
	3

	Comp 211
	Fundamentals of Programming I 
	3
	2
	3

	Comp 212
	Fundamentals of Programming II
	3
	2
	3

	Comp 324
	Data Structures and Algorithms
	4
	3
	3

	InTc 341
	Systems Analysis and Design
	3
	3
	0

	Comp 452
	Operating Systems
	4
	3
	3

	Comp 314
	Object Oriented Programming
	3
	2
	3

	Comp 343
	Fundamentals of Database Systems
	4
	2
	6

	Comp 352
	Computer Organization and Architecture
	3
	2
	3

	InTc 476
	Systems and Network Administration
	3
	2
	3

	Comp 472
	Data Communications and Computer Networks
	4
	3
	3

	InTc 382
	IT Project Management 
	3
	3
	0

	Comp 419
	Advanced Programming
	3
	2
	3

	InTc 391
	IT Social, Professional and Ethical Issues 
	3
	3
	0

	InTc 491
	Seminar on Current Issues in IT
	2
	2
	0

	InTc  401
	Industrial Project I **
	3
	0
	9

	InTc  402
	Industrial Project II 
	3
	0
	9

	InTc 332
	Geographical Information System & Remote Sensing 
	4
	3
	3

	InTc 322
	Multimedia Systems
	3
	2
	3

	InTc 201
	Basic Applications Management and Use
	2
	0
	6

	InTc 202
	Operating Systems Management and Use
	2
	0
	6

	InTc 302
	Computer Maintenance and Technical Support
	2
	0
	6

	InTc 452
	Network Devices Configuration 
	2
	0
	6

	InTc 351
	Internet Programming I
	3
	2
	3

	InTc 352
	Internet Programming II
	3
	2
	3

	InTc 471
	Information  Security
	4
	3
	3

	InTc 461
	Integrative Programming and Technologies 
	4
	2
	6

	InTc 412
	Human Computer Interaction 
	4
	2
	6

	Comp 449
	Advanced Database Systems
	4
	3
	3

	Comp 576
	Introduction to Distributed Systems
	3
	2
	3

	InTc  432
	Introduction to Telecom Technologies
	2
	1
	3

	InTc 433
	Wireless Networking 
	3
	2
	3

	InTc 206
	IT and Economic Development
	2
	2
	0

	InTc483
	E-commerce 
	3
	2
	3

	Comp 203
	Logic in Computer Science
	3
	3
	0

	
	Total
	108
	68
	117


NB:  Courses with ** is first semester course but its credit will be considered with the second semester courses.

7.5.2 Elective Courses (at least two courses)
	Course No.
	Course Title
	Cr. Hrs.
	Lec. Hrs
	Lab. Hrs

	Comp 484
	Computer Graphics
	3
	2
	3

	Comp 509
	System Simulation and Modeling
	3
	2
	3

	InTc 587
	Natural Language Processing
	3
	2
	3

	Total
	9
	6
	9


7.5.3 Supportive Courses
	Course No.
	Course Title
	Cr. Hrs.
	Lec.Hrs
	L/T.Hrs

	Mgmt 211
	Introduction to Management
	3
	3
	0

	Math 293
	Discrete Mathematics and Combinatory
	3
	3
	0

	Stat 273
	Introduction to Statistics and Probability 
	3
	3
	0

	Mgmt 214
	Business Communication
	3
	3
	0

	Mgmt 414
	Entrepreneurship 
	3
	3
	0

	Math231
	Applied Mathematics 
	4
	3
	3

	EEng 205
	Fundamental of Electricity & Electronic Devices
	4
	3
	3

	Total
	23
	21
	6


6.5.5 Grading System

Students’ grade will be calculated according to the following grading system:

	Range
	Grade
	Range
	Grade

	>=91
	A+
	>=51
	C

	>=86
	A
	>=41
	D+

	>=77
	B+
	>=31
	D

	>=68
	B
	<=30
	F

	>=59
	C+
	
	


  7.5.4 General Education Courses
	Course No.
	Course Title
	Cr. Hrs.
	Lec. Hrs
	L/T. Hrs

	FLEn 201
	Communicative English
	3
	3
	0

	CEED 201
	Civics and Ethical Education 
	3
	3
	0

	Total
	6
	6
	0


	Year I

	Semester I
	Semester II

	Code
	Title
	Cr.hrs
	Code
	Title
	Cr.hrs

	InTc 201
	Introduction to Information Technology
	4
	Comp212 
	Fundamentals of programming II
	3

	Comp 233
	Applied Mathematics
	4
	EEng204
	Fundamental of Electricity & Electronic Devices
	4

	Comp211
	Fundamentals of programming I
	3
	Comp 203
	Logic in Computer Science
	3

	CEED 101
	Civic and Ethical education 
	3
	InTc  206
	IT and Economic Development
	2

	Mgmt211
	Introduction to Management
	3
	Math 233
	Discrete Math and combinatory
	3D+

	
	
	
	InTc 202
	Operating Systems Management & Use 
	2

	
	17
	
	
	17

	Year II

	Semester I
	Semester II

	Comp 313
	Object Oriented Programming
	3
	Comp 324
	Data Structure & Algorithms.
	4

	InTc341
	System Analysis and Design
	3
	Comp 472
	Data Communication and Computer Networks
	4

	InTc 201
	Basic Applications Management and Use
	2
	Comp 343
	Fundamentals of Database Systems
	4

	Comp 351
	Computer Organization and Architecture  
	3
	Comp 452
	Operating Systems 
	4

	Stat274
	Introduction to Statistics and Probability
	3
	InTc 391
	IT Social, Professional and Ethical Issues
	3

	Flen201
	Communicative English
	3/4
	
	
	 

	
	17
	
	
	19


	Year III

	Semester I
	Semester II

	InTc 351
	Internet Programming I
	3
	InTc 352
	Internet Programming II
	3

	Comp 419
	Advanced programming
	3
	InTc 322
	Multimedia Systems 
	3

	InTc 432
	Introduction to Telecom Technologies
	2
	InTc 382
	IT Project Management
	3

	Comp 449
	Advanced Database Systems
	4
	InTc 332
	Geographical Information System & Remote Sensing
	4

	Mgmt 214
	Business Communication
	3
	Mgmt414
	Entrepreneurship 
	3

	InTc 476
	Systems  and Network Administration  
	3
	InTc 302
	Computer Maintenance and Technical Support
	2

	
	18
	
	
	18

	Year IV

	Semester I
	Semester II

	InTc 461
	Integrative Programming and Technologies 
	4
	InTc 412
	Human Computer Interaction 
	4

	InTc 471
	Information Security
	4
	InTc 452
	Network Devices Configuration 
	2

	InTc 401
	Industrial Project I
	3
	InTc  402
	Industrial Project II
	3

	InTc 491
	Seminar on Current Issues in IT
	2
	Comp 576
	Introduction to Distributed systems  
	3

	InTc  441
	Elective I 
	3
	InTc 433
	Wireless Networking 
	3

	InTc  483
	E-Commerce 
	3
	InTc 462
	Elective II
	3

	
	 19
	
	
	18


Total Credits:
	Core
	108

	Electives
	06

	Supportive
	23

	General education
	06

	Total
	143


8. Schedule

Load per Semester:

	Number of Years
	1st  Semester 
	2nd Semester 

	1st year 

2nd year 

3rd  year                                                                             

4th year 
	17

17
19
19
	17
18
18
18


Total Load = 143
9. Course Descriptions
 9.1 Major Courses description
InTc201:   Introduction to Information Technology (4, 3, 3)

Lecture: 
   3 hours; 
Lab: 

3 hours; 

Pre-requisite: None
	Description:


	This knowledge area is intended to be at the introductory level in a curriculum and to provide foundation skills for subsequent courses. It provides an overview of the discipline of IT, describes how it relates to other computing disciplines, and begins to instill an IT mindset. Introduction to PC Applications; an overview of Computer Science; historical development of computers; logical organization of a computer system; data representation inside computers; computer arithmetic; computer system architecture; computer network and communication; system software (operating software, language software…), application software’s (Ms Word, Excel, Power Points); an overview of MS-DOS; introduction to operating systems such as Windows, Linux commands.


	Course Objectives: -
	At the end of the course the students will be able to:

· Explain fundamental concepts and principles of Information Technology, major components applications of IT. 
· Explain application software

· Make use of word processing software

· Operate spreadsheet applications

· Prepare effective presentation using presentation software

· Understand different services provided by the Internet

· Browse and use the Internet for information exchange

· Discuss the implications and impacts of information technology.


	Text books

1. ITL Education Solutions Ltd, Introduction to Computer Science, Pearson    Education, 2004.

References

2. Dida Midekso (1994) Introduction to Computer Science. Addis Ababa: Addis Ababa University Printing Press.

3. Schildt, H. (1990) C: The Complete Reference, 2nd ed. Boston: Irwin.

4. Sawyer, S.E. (1990) Computers: The users perspective, 2nd ed. Boston: Irwin.

5. Brightman, W. R.  Computer organization and architecture: Using computers in an information age.

	Software Requirement:
	MS-Windows, Office Applications, Linux software’s

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual work

	Method of Evaluation:
	Assignments, Lab Exams, Mid and Final exams


Comp211:  Fundamentals of Programming I (3, 2, 3)

Lecture:           2 hours; 
Lab: 

3 hours; 

Pre-requisite: None

	Description:


	This course is designed to introduce students to problem solving techniques using computers. Topics covered include: problem solving using computers, algorithm development and representation ( pseudo-code, flowchart, … ), programming languages and paradigms, program structure, basic program elements ( identifiers, constants, variables, reserved words, basic data types, arrays, pointers, … ), expressions, statements (assignment, I/O, jumping, flow-control, …)

	Course Objectives:
	At the end of this course students will be able to:

· Analyze a variety of problems and generate appropriate algorithmic solutions;  Apply procedural method of solving problems

· Explore the syntax and usage of the a high level programming language as a means of accomplishing the first objective; and 

· Examine the software development environment and associated tools including compilers, editors, debuggers, etc. 


	Text books

1. Walter Savitch, Problem Solving with C++( 7th ed), USA, Addison Wesley,2009

References

2. Adams, Leestma, and Nyhoff (1998) C++: An Introduction to Computing, 2nd ed.  Prentice-Hall 

	Software Requirement:
	Compiler of a high level language such as C++

	Instructional Methods:
	Lectures, Laboratory 

	Method of Evaluation:
	Assignment, Mini Project, Mid &  Final Exams


Comp212:   Fundamentals of Programming II (3, 2, 3)
Lecture:           2 hours; 
Lab: 3 hours; 

Pre-requisite: Fundamentals of Programming I (Comp 211)

	Description:


	This course is a continuation of fundamentals of Programming I. modular programming and abstract data types; which covers user defined data types, pointers, string processing, Functions and parameter passing, including recursion; file input output, principles of modeling (abstraction and decomposition); program design and evaluation (module coupling and module strength), Some Concepts of Objects and classes.


	Course Objectives:
	At the end of this course students will be able to:

· Define their own data types

· Develop file based programs

· Modularize programs


	Text books

1. Walter Savitch, Problem Solving with C++( 7th ed), USA, Addison Wesley,2009

2. Adams, Leestma, and Nyhoff C++: An Introduction to Computing, 2nd ed.  Prentice-Hall

References

1. GaddisTony, Starting  out with C++, USA , Scott/Jones Inc. Publishers,  2005

2. Schildt Herbert, C++ - The Complete Reference(4th ed), USA, McGraw Hill Inc. 2001

3. Lafore, Robert, Object Oriented Programming in C++ (4th  ed),2001

	Software Requirement:
	Compiler of a high level language such as C++

	Instructional Methods:
	Lectures, Laboratory 

	Method of Evaluation:
	Assignment, Mini Projects, Mid and Final Exams


Comp324:   Data Structures and Algorithms (4, 3, 3)

Lecture: 
   3 hours; 
Lab: 

3 hours; 

Pre-requisite: Fundamentals of Programming II (Comp212)

	Description:


	Measuring complexity of algorithms, using asymptotic notation; Simple algorithm; Sorting and searching; Data structures and applications: Specification of abstract data types including Linked lists, queues, stacks, trees, graphs, tables; (traversal, implementations); simple searching algorithms (linear search, binary search, … ), simple sorting algorithms (bubble sort, insertion sort, selection sort, … ), advanced sorting algorithms (merge sort, quick sort, heap sort) 


	Course 

Objective:

	At the end of the course student will be able to:

· Explain the basic techniques for the design and analysis of efficient algorithms;

· Determine when and how to use various data structures including, linked lists, queues, stacks, binary trees, search trees and graphs;  

· Apply the data structures and algorithms which arise frequently in the processing of information.


	Text  books

1. Fundamentals of Data Structures by Ellis Horowitz and Sartaj Sahni
References

1. Mark Allen Weiss, Data Structures And Problem Solving Using C++ (2nd ed), USA, Addison-Wesley, 1999

2. Adam Drozdek, Data Structures and Algorithms in C++(2nd ed), USA, Thomson Brooks/Cole , 2001

3. William J. Collins, Data Structures and the Standard Template Library, McGraw-Hill Science/Engineering/Math, 2002 


	Software Requirement:
	High level languages such as C++

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mini Projects, Mid & Final Exams


InTc 341:   System Analysis and Design (3, 3, 0)

Lecture: 
3 hours.
Pre-requisite: None

	Description:


	This course introduces the students to the basic principles of Systems Analysis and Design techniques and approaches, and equips them with the skills to perform system analysis, design and implementation with structured software development approach. Topics covered include: Systems theory; systems thinking; organization and management of information systems development project; information systems concepts; types of information systems; roles in IS development; IS development life cycle; information systems development methodologies; approaches to IS development; Structured systems analysis and design concepts; Structured analysis; fact finding techniques; analysis tools and techniques for requirements structuring. Individual and/or team project involving reports and walk-through in systems analysis and general design is also a major component of this course using CASE tools.


	Course Objectives:
	At the end of the course, the student will be able to:

· Understand the  various information system concepts and system development methodologies

· Demonstrate the systems analysis and design concepts

· And fact finding techniques 

· Describe the information systems development life cycles (SDLC)

· List alternatives to the systems development life cycle 

·  Demonstrate knowledge of project management terms and techniques


	Text books 

1. Hoffer J.,George J. ,Valacich J. . (2008). Modern Systems Analysis and Design. 5th Edition. Pearson Education, Inc.

References 
2. Jeffery, Whitten et al. 2001. System Analysis and Design Methods , 5th ed. McGraw Hill Irwin. 

3. Elmasri et al (2004).  Fundamentals of Database Systems, 4th ed, Pearson education

1. Jalote, Pankaj (1997) An Integrated Approach to Software Engineering, 2nd ed. Springer.
2. Pressman, Roger (2001) Software Engineering: A Practitioner's Approach, 6th ed. McGraw-Hill.

3. Schach, Stephen R. (2002) Classical and Object-Oriented Software Engineering, 5th ed. IRWIN.



	Software Requirement:
	Modeling languages such as UML, Tools like Visio, Rational Rose etc.

	Instructional Methods:
	Lectures, Discussion

	Method of Evaluation:
	Assignment, Mini  Project, Mid & Final Exams


Comp 452:  Operating Systems (4, 3, 3)

Lecture: 

3 hours;  
Lab:    3 hours; 

Pre-requisite: Operating Systems Management & Use (InTc 202) 

	Description:
	The course introduces the students to the basic functions of operating systems. Topics to be covered are: Overview of operating systems, history, evolution, philosophy; the process concept; the thread concept; scheduling: basic concepts, scheduling criteria, scheduling algorithms; inter-process communication, process synchronization, the critical section problem, semaphores, monitors, classical synchronization problems; deadlocks: avoidance, prevention, detection; memory management: physical and virtual memory, swapping, allocation, paging, segmentation; file systems: access methods, directory structure, file system implementation, disk space management; Input/Output: principles of I/O hardware and software. 


	Course Objectives:
	At the end of the course the student will be able to:

· Work professionally on different types of operating systems;

· Explain programming paradigm related to operating systems; and

· Demonstrate professional responsibilities that are part of operating system design and development.


.

	Text book

1. Tanenbaum, Andrew S. (2009) Modern Operating Systems. 3rd ed. Prentice-Hall 

References
1. Abraham Silberschatz, P. B. Galvin and G. Gagne: Operating System Concepts (7th ed), John Wiley & Sons, 2005.
2. Stalling, W., ed. (2001) Operating Systems, 4th ed.  Prentice-Hall.

3. Coulouris, George; Jean Dollimore and Tim Kindberg (2000) Distributed Systems: Concepts and Design 3rd ed. Addison Wesley. 

	Software Requirement:
	Microsoft Operating Systems, UNIX/Linux Operating Systems.

	Instructional Methods:
	Lectures, Discussions, Laboratory, Case Studies.

	Method of Evaluation:
	Assignment, Mid & Final Exams.


Comp 314:   Object Oriented Programming (3, 2, 3)
Lecture: 
   2 hours; 
Lab: 

3 hours; 

Pre-requisite: Fundamentals of Programming II (Comp212)

	Description:


	Oriented Programming paradigm, Object-oriented programming principles and techniques.  classes: data abstraction, information hiding, overloading; inheritance; encapsulation; polymorphism; exceptions handling Object and its use; OO design basics: finding classes, classification techniques, class roles, techniques and idioms of Object-oriented programming;


	Course Objective
	At the end of this course, students should be able to have a broad understanding of the object-oriented approach, understand the major concepts involved in object-oriented system development including encapsulation, abstraction, inheritance, and reusability; be aware of the differences between a number of object-oriented programming languages. Analyze application requirements and define the important objects; determine the method designs for each object; 


	Text books

1. H. M. Deitel & P. J. Deitel, C++: How to Program ( 8th ed) , USA , Prentice Hall, 2012

2. Staugaard, A. C. (2002) Structured & Object-oriented Problem Solving Using C++.  Prentice Hall with lab manual.

References
1. Hubbard, John Programming in C++. McGraw Hill, Schaum's Outline Series

2. Budd, Timothy (1997) Object-Oriented Programming and Design, 2nd ed.  Addison-Wesley.

	Software Requirements
	Compiler With Object Oriented Support Such As  C++

	Instructional Methods
	Lectures, Discussions, Laboratory

	Method of Evaluation:  Assignment, Mini Projects, Mid & Final Exams


Comp343:  Fundamentals of Database Systems (4, 2, 6)

Lecture: 

2 hours; 
Lab: 

    6 hours; 

Pre-requisite: None

	Description:

. 
	This course introduces the general overview and purpose of the database system, storage devices, file & file-organization with a variety of data access techniques. It provides overview of conceptual database design process using entity-relationship data model. It discusses relational database modeling & design concepts and theories: integrity constraints, relational query languages, functional dependency and normalization. It also deals on the basic database management issues, including transaction, concurrent transaction, concurrency control and recovery and security & integrity in brief. Thorough and in detail knowledge in RDBMS and SQL.


	Course Objectives:
	After completing this course the student will be able to:

· Define and explain database concepts; 

· Design and develop databases using a standard and appropriate software; and  

· Implement, use and evaluate developed databases.


	Textbooks

1. Ramez Elmasri and Shamkant B. Navathe (2003) Fundamentals of Database Systems, 4th edition. Massachusetts: Addison Wesley

References

1. Date, C. J. (2000) An Introduction to Database Systems. Massachusetts: Addison Wesley

2. Ramakrishman, Raghu & Johannes Gehrke (2000) Database Management Systems. 2nd ed.  McGraw Hill

3. Shepherd, John C. (1990) Database Management: Theory and Practice. Boston: IRWIN

	Software Requirement:
	SQL/ORACLE

	Instructional Methods:
	Lectures, Laboratory 

	Method of Evaluation:
	Assignment, Mini Projects, Mid And & Exams


Comp352:  Computer Organization and Architecture (3, 2, 3)

Lecture: 
2  hours;   Lab : 3 hours
Pre-requisite:   Introduction to Information Technology (InTc 201)

	Description:

. 
	This course introduces students to basic computer organization and architecture concepts. It covers: number systems, Boolean algebra, digital logic circuits and their design, simple machine architecture, genealogy of microprocessors, organization of memories, organization of input and output subsystem, I/O interface;  parallel processing, symmetric multiprocessing and clustering, functional organization, multiprocessor; pipelining, superscalar, parallel processing techniques, memory hierarchies; and introduction to assembly language.


	Course Objectives: 


	At the end of this course students will be able to:

· Describe the architecture and organization of a computer system;
· Define computer architecture terminologies; and follow up the future direction of modern computer system.

· Able to write low level programs in assembly language

	Text books
1. Stallings, W.: Computer Organization and Architecture: Designing for Performance, (8th ed), Prentice Hall, 2010

References
1. Patterson, D. A. and J. L. Hennessy  Computer Architecture: A Quantitative Approach, 2nd ed. Morgan Kaufmann, Inc. 
2. Patterson, D.A. and J.L. Hennessy  Computer Organization and Design: The Hardware/Software Interface, 2nd ed. Morgan Kaufmann Publishers, 
3. Carpinelli, J.D.  Computer Systems Organization and Architecture. Addison-Wesley Pub Co. 
4. Tanenbaum, A.S.  Structured Computer Organization. Prentice Hall 
5. Mano, M. M. Computer System Architecture. Prentice Hall.

	Instructional Methods:
	Lectures, Discussions

	Method of Evaluation:
	Assignments, Mid &  Final Exams


InTc 476:  Systems and Network Administration (3,2,3)

Lecture: 

2 hours;    Lab:

3 hours; 

Pre-requisite: Data Communication & Computer Networks (Comp 472)

	Description:


	Introduction to systems administration; configuration and administration of disk file systems; domain and workgroup concepts; user accounts; backing up and restoring files; auditing resources and events; network administration overview; TCP/IP; network layer and routing; router configuration.


	Course Objectives:
	At the end of this course students will be able to:

· Manage a system and  network;

· Create and manage users and groups;

· Configure switches and routers;

· Manage disks and files;

· Backup and restore system and user data; and

· Remotely administer a network.


	Text books 

1. Thomas A. Limoncelli Christina J. Hogan Strata R. Chalup ,(2007) ,The Practice of System and Network Administration Second Edition, Pearson Education, Inc.

References
1. Mark Burgess (2000) , Principles of Network and System Administration, JOHN WILEY & SONS, LTD

	Software Requirement:
	Microsoft Windows Operating System, Cisco IOS Simulator, Linux/Unix OS

	Instructional Methods:
	Lectures, Discussions  Laboratory

	Method of Evaluation:
	Assignment, Mid And Final Exams


Comp472: Data Communication and Computer Networks (4, 3, 3)

Lecture: 

3 hours; 
Lab: 

3 hours; 

Pre-requisite: None (Senior course)

	Description:


	This is a course designed to introduce the students to basic principles and techniques of data communication in computer networks. Topics covered are :Application of Computer Networks; overview of the OSI and TCP/IP reference models, the Internet; network types: LAN, MAN, WAN, Intranet, Internet; network protocols; analog and digital signals, modulation; guided and unguided transmission media and their characteristics: guided media (twisted pair, coaxial cable, fiber optic), unguided media (satellite, microwave, radio), encoding, multiplexing, synchronous and asynchronous communication, transmission impairments; connecting devices: repeater, hub, switch, bridge, router, gateway, firewall; switching techniques, circuit switching, packet switching, message switching; error detection and correction; flow and error control; multiple access methods; network topologies, bus, ring, star, mesh; LANs, Ethernet (standard, fast, gigabit), token bus, token ring; WANs, host-to-host delivery, internetworking, addressing, routing; commonly used application layer protocols


	Course Objectives:
	At the end of the course the student will be able to:

· Design basic of protocols;
· Develop algorithms for reliable computer communications; 
· Explain the functionality of different computer networks and techniques for interconnecting them; 

· Write software drivers for a 'typical' Ethernet interface card; 
· Use communication software for the transfer of data between computers;  and explain layered architectures.


	Text books:

1. W. Stallings: Data and Computer Communications (7th ed), Prentice Hall, 2004.

2.  A. S. Tannenbaum: Computer Networks ( 4th  ed), Prentice Hall, 2003.

	Software Requirement:
	Network Operating Systems, Simulators, Etc

	Instructional Methods:
	Lectures, Laboratory

	Method of Evaluation:
	Assignment, Mid & Final Exams


InTc 382: IT Project Management (3, 3, 0)
Lecture: 
3 hours.

Pre-requisite: None

	Description:


	This course will introduce the area of Information Technology project management, presenting basic techniques and approaches and aiming to develop a critical awareness of the challenges and shortcomings of the area. IT Project Management is an important area of study since most non-trivial software development efforts will be make use of some type of project management approach in an aim to manage the development process in such a way that the software meets its requirements and is on-time and within budget. 


	Course Objectives:
	At the end of the course, the student will be able to:

· Understand the issues involved in IT project management and the factors that affect software quality; 

· Familiar with a range of standards, techniques and tools developed to support IT project management and the production of high quality software;  

· Develop IT project plans, supporting software quality plans and risk management plans.

· Capable of actively participating or successfully managing a software development project by applying project management concepts

·  Demonstrate knowledge of project management terms and techniques.


	Reference Books

1. A Guide to the Project Management Body of Knowledge, Project Management Institute, Pennsylvania, USA (2000) 

2. “Information Technology Project Management” Kathy Schwalbe, International Student Edition, THOMSON Course Technology, 2003

3. Basics of Software Project Management, NIIT, Prentice-Hall India, 2004

4. Software Project Management in Practice, Pankaj Jalote, Pearson Education, 2002

5. Software Project Management, A Concise Study, S.A. Kelkar, Revised Edition, Prentice-Hall India, 2003



	Software Requirement:
	MS Project, Rational Rose, Visio etc.

	Instructional Methods:
	Lectures, Discussion

	Method of Evaluation:
	Assignment, Project, Mid And Final Exams


Comp 419:   Advanced Programming (3, 2, 3)

Lecture: 
2 hours; 
Lab: 
3 hours; 

Pre-requisite: Object Oriented Programming (Comp 314)

	Description:
	Advanced programming concepts, using object oriented paradigm, such as Multithreading, GUI designing, Socket programming, Exception handling, database programming, and system security models & implementation, distributed, parallel and concurrent programming.


	Course Objectives:
	To introduce the basic principles of Java programming and advanced concepts using java language


	Textbooks  

1. Deitel and Deitel (2009). Java - How to Program. Addison-Wesley Press

References

1. B. Lewis & D. J. Berg, Prentice-Hall, 2000. Parallel Programming: 

2. Techniques and Applications Using Networked Workstations and Parallel Computers”, B. Wilkinson & M. Allen, Prentice-Hall, 1999.

	Software Requirement:
	Java Software, SQL/ORACLE

	Instructional Methods:
	Lectures, Discussions Laboratory

	Method of Evaluation:
	Assignment, Mini Projects, Mid & Final Exams


InTc391:  IT Social, Professional and Ethical Issues (3, 3, 0)

Lecture: 
   3  hours; 
 

Pre-requisite: None

	Description:


	In this course Community values, nature of professionalism, and various forms of professional credentialing and their advantages and disadvantages will be discussed. The role of the professional in public policy, way of maintaining awareness of consequences also covered.  Issues related to intellectual property, such as copyrights, patents, secrets, piracy, and transition of intellectual property will be discussed. Ethical and legal basis for privacy protection, Privacy implications, technological strategies for privacy protection, freedom of expression in cyberspace, and International and intercultural implications should be considered.


	Course Objectives: -
	At the end of the course the students will be able to:

· Explain the relationship between information professionals  and society; and know the effect of computer technology in today’s business and its ethics.


	Text books/Reference

1. The Handbook of Information and Computer Ethics: Kenneth Einar Hemma and Herman T.Tavani, New Jersey, USA (2008) 

2. Professional Issues in Information Technology: Frank Bott, The British Computer Society, UK (2005)

3. Ethical and Social Issues in Information Systems: 2005.

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual work

	Method of Evaluation:
	Assignments, Presentation,  Mid and Final exams


InTc 491 Seminar on current issues in IT (2,2,0)
Pre-requisite: None

The content of the course Current Issues in IT will be based on the currently hot topic in the field of IT and it aims at helping students cope up with the dynamic nature of the field. 

Learning Outcome: 

· An understanding of current issues in the field of information technology. 

· Enable students to understand the basic skills of preparing and presenting IT seminars

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

InTc 401 Industrial Project I (3, 0, 9)

Lab : 
9 hours

Pre-requisite: System and Analysis Design(InTc 341)
	Description
	The purpose of this project is to enable students put together the several concepts they have learned, during their stay in the department, to solve a real world problem. They will identify or define a problem area that worth a year period. It enable students to acquire analytical and problem-solving skills, application of theory and practices computer based system management, collaboration in group-work, communication skills both written and oral, and confidence to tackle unfamiliar problems in addition to the business-related skills. Its credit value will consider at the second semester together with the industrial project II as 3 +3 credit hours. In this course students will define their problem area, prepare project proposal, elicit requirements, and analyze and design their new system.


InTc 402 Industrial Project II (3,0,9)

 Lab: 
9 hours

 Pre-requisite: Continuation of project I (InTc 401) 

	Description
	This course is a continuation of Industrial project I. Students will implement using any programming languages that they use, test and prepare documentation for the new system based on the their work Industrial Project I.


InTc 332: Geographical Information System & Remote Sensing (4, 3, 3)

Lecture: 
3 hours;  
lab: 
3hours

Pre-requisite: Fundamentals of Database Systems (Comp 342)

	Description:

.
	To provide a broad overview of the design, development, and application of Geographic Information Systems (GIS) and to provide students with the knowledge to build and manage spatial databases and perform spatial analysis using database management systems (DBMS) and GIS tools and to introduce the basic concepts and the operational skills necessary to acquire the most appropriate Remote Sensing data and extract geo-information from them.


	Course Objectives:
	At the end of the course, the student will be able to:

· Understand GIS and its application.

· Describe geographic information , spatial data types

· Learn about satellite-based positioning ,spatial data input, data preparation  and management

· Understand analytical GIS capabilities, retrieval and classification

· Understand the fundamentals of Remote Sensing

· Learn about various types of sensors, platforms and RS data acquisition systems

· Understand radiometric and geometric aspects of remote sensing data.

· Understand Image enhancement, visualization ,Image interpretation, classification 

· Learn Remote sensing applications in GIS


	Text and Reference 
	· GIS Fundamentals, 2nd ed., P. Bolstad, Eider Press, Chrisman, N. (2002) 

· Exploring Geographic Information Systems John Wiley 2nd edition.

· An Introduction to Geographical Information Systems’ Second edition, Prentice Hall: Harlow. [ISBN:0130611980]

· GIS Fundamentals, 2nd ed., Paul Bolstad, Eider Press

· Getting Started with Geographic Information Systems, 4 th ed., K.C. Clarke, Prentice Hall Series 

· Exploring Geographic Information Systems, 2nd ed., N. Chrisman, Wiley.

· Remote Sensing – Methods and Applications. Hord, R. Michael l. 1986. John Wiley & Sons.

	Software Requirement:
	GIS software 

	Method of presentation
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mini Projects, Mid &  Final Exams


InTc 322:    Multimedia Systems (3, 2, 3)

Lecture: 
   2 hours;   Lab:    3 hours; 

Pre-requisite: None. (Senior Course)
	Description:


	Multimedia technologies; multimedia storage models and structures; data models and interfaces; multimedia information systems; video/audio networking; media synchronization; image computing and information assimilation; conferencing paradigms and structured interaction support


	Course Objectives:
	At the end of this course students will be able to:

· To analyze the technological, aesthetic and pedagogical issues of communication using interactive multimedia and hypermedia;
· To author interactive multimedia projects using a variety of digital media tools.


	Text books  

1. Niegel C. & Jenny C.  (2000) Digital Multimedia. John Wiley and Sons.

References
1. Clark D. (1998) Digital Illusion: entertaining the future with high technology. Addison Wesley.

2. Ben S. (1998) Designing the User Interface: Strategies for Effective Human-Computer Interaction.  Addison Wesley.

	Software Requirement:
	

	Instructional Methods:
	Lectures, Laboratory

	Method of Evaluation:
	Assignment, Mid And Final Exams


InTc 201: Basic Applications Management and Use (2, 0, 6)

Lab: 
6 hours; 

Pre-requisite: None 
	Description:


	This course mainly focuses on acquainting the student with the necessary skill in using and understanding of different application software. Throughout the course the student will be introduced to number of different applications via assignments, lab work and lectures. The course mainly stress on the most widely used application in different area.  In addition to this the automating applications with languages like VBA will be covered.


	Course Objective
	At the end of the course the student will grasp

· Use and manage SPPS for data analysis.

· Use the Microsoft VBA to automate office applications. 

· Explain different software acquisition options.

· Make decision when to use open source and proprietary software.

· Develop the necessary skill to prepare document for custom designed application software and user guide


	Text books  

1. Guy hart-davis, (2005). Mastering Microsoft VBA (2nd ed.), Wiely Publishing.

References

	Software Requirement:
	Visual Basic 

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mini Projects And Final Exams


InTc 202:   Operating Systems Management and Use (2, 0, 6)

Lab: 6 hours

Pre Requisite: - None (Senior Course)

	Description: 
	The course is intended to provide students with practical skills and knowledge in using and managing operating systems. The concepts to be discussed are installing and configuring operating systems; communicating using different interfaces: Text based, graphic based; managing and configuring resources use: user, security, devices; setting up security and backups. There will be an extensive exercise and practice on different platforms (Windows and Linux). 


	Course Objectives:
	At the end of this course students will be able to:

· Install at least one current operating system.

· Setup system security configurations in Windows and Linux Operating systems.

· Explain the different mechanisms of data backup and tools.

· Identify situations in which a system needs to be upgraded and preparing system performance baseline document.

· Explain how to protect a computer system from different threats.

· Perform data recovery activities and use different utility software.

· Evaluate various operating systems and recommend a particular operating system to satisfy given needs.

· Install service packs and operating system updates (patches).  




	Text books and References  

1. Pardeep X-shinha , Priti Sinha (2005). Foundation Of Computing (1st ed.) BPB, Inc. ISBN: 81-7656-663-2. 

2. Walter Gleen, Tonny Northrup (2006), Supporting Users and troubleshooting Microsoft Windows Xp OS (2nd ed.), Microsoft Press.

3.  Keir Thomas, Andy Channelle, and , Jaime Sicam (2009), Beginning ubuntu Linux (4th ed.), Appress.

	Instructional Methods:
	Discussions, Laboratory

	Method of Evaluation:
	Assignment, Lab Assessments & Final Exams

	Software Requirements
	MsDOS/UNIX/LINUX/Windows Operating Systems


InTc302:   Computer Maintenance & Technical Support (2,0,6)
Lab: 

6  hours; 

Pre-requisite: None

	Description:


	This course mainly aims at acquainting the student with the fundamentals of personal computer hardware, as well as PC configuration, preventive maintenance, and required technician skills. The content of the course is divided in two main parts the hardware and software part. In the first part detailed discussion of the operation, technology and configuration of different hardware components will be presented. In the second part, focus is given for the operating system aspect of computer maintenance. Mainly the windows OS working structure, common errors and trouble shooting techniques are covered. In addition to this students will also be introduced to different utility software. Generally, the course stress on equipping the student with the necessary skills for desktop technician


	Course Objectives: -
	At the end of the course the students will be able to:

· Identify the components of a microcomputer system

· Upgrade computers by removing and installing various computer components, determine the available resources, and install device drivers.

· Perform preventive maintenance for microcomputer systems

· Distinguish the different types of memory components and install them. 

· Configure the operating system and other software to recognize any newly installed devices.
· Recognize and explain industry safety standards with regards to working on microcomputer components.
· Using different backup options and utility software; performing data recovery 

· Build ,configure ,upgrade ,and maintain  a computer  

· Install & Upgrade operating systems  and application software 

· Provide built-in diagnostic tools.

· To have practical experience of troubleshooting PC hardware and software problems.


	Text books/Reference
1. Scott Mueller. Upgrading and Repairing PCs (8th ed.) QUE, Inc. ISBN: 0-7897-1259-4. 
2. James F. Kelly and Brian Schwarz. A+ PC Technician's Pocket Reference. McGraw-Hill. ISBN 0-07-222905-5.
3. Charles J. Brooks, compTIA A+ (4th ed.) QUE, Inc.  ISBN: 0-7897-2844-3
4. David Groth and Dan Newland, A+ operating System Technologies(3rd ed.), Sybex Inc. ISBN: 0-7821-2807-6
5. PC Troubleshooting And Repair     Stephen J.   Bigelows.

	Software Requirement:
	Any Operating system such as MS-Windows, Linux

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual work

	Method of Evaluation:
	Assignments, Lab Exams, Mid and Final exams


InTc 452:   Network Devices Configuration (2, 0, 6)

Lab: 6 hours

Prerequisite: Data Communication and Computer Networks (Comp 472)

	Description:
	This course introduces students to the concepts, commands, and practice required to configure Cisco switches and routers on an IP environment.  Students will learn to design and build LAN and WAN networks using Cisco routers and switches. It will provide students the troubleshooting skills they need to solve networking problems.




	Course Objectives:
	At the end of this course students will be able to 

· Implement an IP addressing scheme and IP Services to meet network requirements in a medium-size Enterprise branch office network

· Configure, verify, and troubleshoot basic router operation and routing on Cisco devices

· Explain and select the appropriate administrative tasks required for a WLAN

· Identify security threats to a network and describe general methods to mitigate those threats

· Implement, verify, and troubleshoot NAT and ACLs in a medium-size Enterprise branch office network

· Implement and verify WAN links




	Text books 

1. Todd Lammle,  Cisco Certified Network Associate , Study Guide, 6th edition, Wiley Publishing Inc.

2. Richard Deal,  Cisco Certified Network Associate Study Guide, McGraw-Hill Companies

	Instructional Methods:
	Lectures, Discussions

	Method of Evaluation:
	Assignment, Mid &  Final Exams


InTc 351: Internet Programming I (3, 2, 3)

Lecture: 
2 hours;   Lab: 
3 hours; 

Pre-requisite: none (Senior Course)

	Description
	This course introduces the student to the prominent technologies and standards currently used on the web: Concept of Internet, What is INTERNET? Internet History, Authorities Governing Internet, Components of the Internet: World Wide Web, E-MAIL, FTP, ARCHIE, GOPHER, TELNET, WAIS, FAQ, RFC, FYI. Services on Internet-tc "2.3 
Services on Internet"HTTP, FTP, TELNET, FAQ,.  Introduction to web standards - XHTML, CSS, XML, and WAI (Web Accessibility Initiative); transformations of XML documents: XSLT, layout: CSS, programming language bindings: DOM, SAX; Introduction to AJAX; web technologies for e-commerce and on-line payments; Web services and associated standards including SOAP, WSDL, and UDDI and information architecture and visualization; static and dynamic pages; client-side programming using scripting languages (JavaScript, VB. Script);


	Course Objectives:
	At the end of this course students will be able to:

· Explain the world wide web from its technical point of view;

· Design and create static and dynamic web pages

· Able to use client side scripting languages for validating user inputs and creating dynamic web structures.


	Text book 

1. Jeffrey C. Jackson, Web Technologies: A Computer Science Perspective, Prentice Hall, 2006

2. P. J. Deitel ,H. M. Deitel (2008),Internet & World Wide Web HOW TO PROGRAM, FOURTH EDITION, by Pearson Education, Inc.
Reference
1. Horton, William; et al.  The Web Page Design Cookbook. New York: John   Wiley & Sons Inc. 

2. Goodman, Java script bible 3rd ed. Gage Publishing



	Software Requirement:
	Web Authoring Tools

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mid &  Final Exams


InTc 352:   Internet Programming II (3, 2, 3)

Lecture: 
2 hours; 
Lab: 

3 hours; 

Pre-requisite: Internet Programming I (InTc 351)

	Description:
	Visualization of static and dynamic pages; client-side programming using scripting languages (JavaScript, VB. Script);Server-side programming (CGI, JSP, ASP, PHP, Java Servlets ); web-based database application development and connections will be discussed.


	Course Objectives:
	At the end of this course students will be able to:

· Explain the server based   web from its technical point of view;

· Design and create server side programming; and 

· Configuration of  server.


	Text books 

1.  P. J. Deitel ,H. M. Deitel (2008),Internet & World Wide Web HOW TO PROGRAM, FOURTH EDITION, by Pearson Education, Inc.
References
1. Goodman, Java script bible 3rd ed. Gage Publishing

2. Gundavaram, S. ,CGI Programming on the World Wide Web. Sebastopol: O'Reilly and Associates Publishing. 

	Software Requirement:
	Java, Perl, Web Authoring Tools

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mini Projects, Mid And Final Exams


InTc471:   Information Security (4,3,3)
Lecture : 3 Hours 

Lab: 

3  hours; 

Pre-requisite: None

	Description:


	To familiarize students with the security issues and technologies involved in modern information systems, including computer systems and networks and the various ways in which information systems can be attacked and tradeoffs in protecting networks.


	Course Objectives: -
	At the end of the course the students will be able to:

· State the basic concepts in information security, including security policies, security models, and security mechanisms.

· Explain concepts related to applied cryptography, malicious code,  common vulnerabilities in computer programs, including buffer overflow vulnerabilities, time-of-check to time-of-use flaws, incomplete mediation.

· Outline the requirements and mechanisms for identification and authentication.

· Explain issues about password authentication, including dictionary attacks (password guessing attacks), password management policies, and one-time password mechanisms. 

· Explain and compare security mechanisms for conventional operating systems, including memory, time, file, object protection requirements and techniques and protection in contemporary operating systems.

· Explain the requirements for trusted operating systems, and describe the independent evaluation, including evaluation criteria and evaluation process.

· Describe security requirements for database security, and describe techniques for ensuring database reliability and integrity, secrecy, inference control, and multi-level databases. 

· Describe threats to networks, and explain techniques for ensuring network security, including encryption, authentication, firewalls, and intrusion detection. 

· Explain the requirements and techniques for security management, including security policies, risk analysis, and physical threats and controls. 


	Text book: 

Charles P. Pfleeger and Shari L. Pfleeger. Security in Computing (3rd edition). Prentice-Hall. 2003. ISBN: 0-13-035548-8.

Reference books:

1. Computer Security, Dicter Gouman, John Wiley & Sons

2. Computer Security: Art and Science, Mathew Bishop,     Addison-Wesley

3. Principles of Information Security, Whitman, Thomson.

4. Network security, Kaufman, Perl man and Speciner,      Pearson Education

5. Cryptography and Network Security, William Stallings,      Pearson Education

6. Introduction to Cryptography, Buchmann, Springer.



	Software Requirement:
	

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual Project work

	Method of Evaluation:
	Assignments, Lab Exams, Project, Mid and Final exams


InTc 461:   Integrative Programming and Technologies (4, 2, 6)

Lecture: 
2 hours; 
Lab: 
6 hours; 

Pre requisite:  Computer Organization and Architecture, Operating Systems, and Computer Networks and Data Communication
	Description:
	Organizations typically use many disparate technologies that need to communicate and work with each other. A key component to the discipline of information technology is the integration of applications and systems. Therefore, this course will describe how distributed applications and systems of disparate technologies are integrated so that components and services running on multiple machines communicate with each other. Students learn how to choose their communication approach by considering platform, data structure similarity/dissimilarity as well as client requirements. This course also addresses the use of scripting languages, tools and techniques of integrative programming, application programming interfaces and programming practices to facilitate the management, integration and security of the systems. Includes metadata, data representation and encoding, XML, DTD, XML schemas, parsing XML documents, XSL, XSLT and XPath. Furthermore, students will be introduced to integration technologies, such as web services, CORBA, and DCOM, and integration platforms such as .Net and J2EE.


	Course Objectives:
	At the end of the course students will be able to:

· Demonstrate knowledge and understanding of technologies for applications and systems integrations

· Develop standalone and internet applications using integration platforms
· Define, describe, contrast, and select different types of architectures for integrating systems including component and service oriented, web services, and client-server based architectures, synchronous and message based services;

· Analyze basics of security including encryption and authentication, understand the root causes for software vulnerabilities and what defensive coding techniques can be used to provide more secure applications.
· Describe how XSL,XSLT,XPATH are used to transform data streams.


	Text books  and References:

1. “IT Architectures and Middleware: Strategies for Building Large, Integrated Systems”; 2nd. Edition; Chris Britton, Peter Bye; Addison-Wesley, 2004, 

2. “Enterprise Integration: An Architecture for Enterprise Application and Systems Integration”; Fred A. Cummins, Wiley Computer Publishing, 2002

3. G. Hohpe, B. Woolf: Enterprise Integration Patterns: Designing, Building, and Deploying Messaging Solutions, Addison-Wesley Professional, New York, 2005.

4. M. B. Juric with B. Mathew and P. Sarang: Business Process Execution Language for Web Services, Second Edition, Packt Publishing, Birmingham, 2006.

5. M. Wilson and T. Wilson, XML Programming with VB and ASP.

6. B. Brogden et al, Java Developers Guide to E-Commerce with XML and JSP.



	Software requirement
	Java, J2EE, C++, VC++,.NET platforms, Scripting languages

	Instructional Methods:
	Lectures, Discussions,  Laboratories

	Method of Evaluation:
	Assignment, Projects, Mid & Final Exams


InTc 412: Human Computer Interaction (4, 2, 6)

Lecture: 
2 hours; 
Laboratory: 
6 hours;

Pre-requisite:  Systems Analysis and Design (InTc 341)

	Description:


	This course provides an introduction to the field of human-computer interaction (HCI), an interdisciplinary field that integrates cognitive psychology, design, computer science and others. The graduate must develop a mind-set that recognizes the importance of the users and organizational contexts. They must employ user-centered methodologies in the development, evaluation development of technical applications and systems. This course will examine human performance, components of technology, methods and techniques used in design and evaluation of the system. This course will also introduce students to the contemporary technologies used in empirical evaluation methods.



	Course

Objectives
	· Describe the relationship between the cognitive principles and their application to interfaces and products.

· Explain the conceptual terms for analyzing human interaction with products such as affordance, conceptual model, and feedback.

· Analyze different user populations with regard to their abilities and characteristics for using both software and hardware products.

· Explain the importance of the user abilities and characteristics in the usability of products.


	References 

1. Marting G.Helander, Thomas K. Landauer and Prasad V. Prabu, “Hand Book of Human Computer Interaction”

2. Cooper, Reimann, and Cronin; About Face 3: The Essentials of Interaction Design; Wiley, 2007. ISBN 0470084111 (com, uk) [Cooper et al., 2007]

3. Kim Goodwin and Alan Cooper; Designing for the Digital Age: How to Create Human-Centered Products and Services; Wiley, February 2009. ISBN 0470229101 (com, uk) [Goodwin and Cooper,2009]

4. Jef Raskin;The Human Interface; Addison-Wesley, March 2000. ISBN 0201379376 (com, uk) [Raskin, 2000]

5. Ben Shneiderman and Catherine Plaisant; Designing the User Interface; 5th Edition, Addison-Wesley, March 2009. ISBN 0321537351 (com, uk) [Shneiderman and Plaisant, 2009]



	Software Requirement:
	Web authoring tools, java 

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mid & Final Exams


Comp449:   Advanced Database Systems (4, 3, 3)

Lecture: 

3 hours; 
Lab: 

3 hours; 

Pre-requisite: Fundamentals of Database Systems (Comp 342)

	Description:


	This course is a continuation of the course Fundamentals of Database systems. It extends the knowledge in the previous course by adding concepts of advanced issued in database management systems and advanced database systems. Topics to be covered are : file and record organization ,   basics of query optimization, transaction management, database security and overview of advanced database systems like Object-Oriented and Object-Relational databases, special databases such as active databases, deductive databases, multimedia, nosql databases, mobile databases and spatial databases, distributed databases, and current trends in DBMS.  


	Course Objectives
	At the end of this course students should be able to:

· Design and configure complex databases 

· Secure and administer databases
· Have an exposure to different special databases.


	Textbooks 

1. Elmasri Navette, Adison Wisley (2003) Fundamentals of Database Systems 

References

1. Lewis, P.; A. Bernstein and M. Kifer , Databases and Transaction Processing. Addison Wesley 

2. Ozsu, M. Tamer and Patrick Valduriez  Principles of Distributed Database Systems, 2nd ed. Prentice Hall. 

3. Kumar, V. and M. Hsu, Recovery Mechanisms in Database Systems. Prentice Hass. 

	Software Requirements: SQL/ORACLE

	Instructional Methods: Lectures, Discussions, Laboratory

	Method of Evaluation: Assignment, Mini Projects, Mid & Final Exams


Comp576:  Introduction to Distributed Systems (3,2,3)

Lecture: 
2 hours; Lab: 3 hours

Pre-requisite: Data Communication & Computer Networks, Operating Systems, Data Structure and Algorithms and hands on experience in C++/Java Programming

	Description:


	This course covers the foundations of distributed systems including models of computing, logical clocks and synchronization, consensus, distributed indexing, concurrency, consistency, failures, reliability and security. We will examine popular applications of distributed computing; analyze how the foundations manifest themselves in different ways depending on real-world constraints. Such applications include distributed file systems, peer-to-peer systems, distributed transactions, and web services. In this course we aim to provide students with a deeper understanding of distributed systems. In particular we focus on the principles, techniques, and practices relevant to the design and implementation of such systems. The course takes a systems-oriented view of distributed systems, concentrating on infrastructure software and providing hands-on experience implementing distributed systems.


	Course Objective:
	After completing this course students will be able to:

· Explain what a distributed system is, why they would design a system as a distributed system, and what the desired properties of such systems are;

· List the principles underlying the functioning of distributed systems

· Design a distributed system that fulfills requirements with regards to key distributed systems properties (such as scalability, transparency, etc.)

· Understand and exercise on distributed system software development using basic OS mechanisms as well as higher-level middleware and languages.
· Describe the problems and challenges associated with distributed systems, and evaluate the effectiveness and shortcomings of their solutions.


	Text and Reference 
	Text Book:

1. Andrew Tannenbaum, Maarten van Steen, Distributed Systems: Principles and Paradigms (Second edition), 2006 Prentice Hall
Reference

1. George Coulouris, Jean Dollimore & Tim Kindberg: Distributed Systems: Concepts and Design, 4th ed, 2005, Addison-Wesley

2. Sukumar Ghosh: Distributed Systems: An Algorithmic Approach, 2006 CRC Press 

	Software Requirements
	System Programming languages such as C++ or Java

	Instructional Methods:
	Lectures, Discussion, Project And Presentation

	Method of Evaluation:
	Assignment, Projects, Mid & Final Exams


InTc432: Introduction to Telecom Technologies (2,1,3)
Lecture: 1 hours               Lab: 3 hours
Pre-requisite: Data Communication & Computer Networks(comp  472)
	Description:


	This course is designed to introduce students to different telecommunications technologies. It emphasizes on the techniques, equipments and protocols involved in today's digital telecommunications field. The course briefly describes both the theoretical and applicative aspects regarding the transmission of information, the analog, digital and system standards of telecommunications. The Public Switched Telephone Network (PSTN) and Public Land Mobile Network (PLMN) , Telecommunications, data transmission, analog channels, digital channels, fixed and mobile switching, signaling protocols, GSM, and GPRS. Practical overview of different types of equipment that can be connected to the telephone network, switches, PBXs, ACDs, IVRs, Call Centers and modems, DSL , discuss what is really meant by "digital" and explain DS0s, channels, the 64 kb/s rate and the DS0-DS1-DS3 digital hierarchy, practical overview of digital services, including T1, T3, SONET and ISDN, explores the different types of traffic that can be carried over these circuits, and how voice, data and video can be integrated, Time Division Multiplexing (TDM) , fiber optics, SONET rings and Dense Wave-Division Multiplexing (DWDM): the backbone of networks, different cellular technologies, including analog, PCS and 3G and understand CDMA vs. TDMA/GSM , LTE, Wi-Fi and satellite communications.

	Course Objectives: -
	At the end of the course the students will be able to:

· Explain the Public Switched Telephone Network - the foundation for everything. 

· Understand and have a fundamental knowledge of how LECs, IXCs, CLECs and resellers fit into the picture. 

· Understand voice digitization.

· Learn different telecom equipments with respect to their use.

· Explore legacy telecom equipments and their new replacements.

· Understand and have a fundamental knowledge of digital technology. Know DS0-DS3, and carrier systems like T1, SONET and ISDN.

· Explore what wireless telecom is and its generation- concentrating on cellular; GSM/TDMA, CDMA 1X/UMTS, 4G LTE;

· Understand and have a basic knowledge of how Wi-Fi works and possible future technologies.


	Text:

1. Lillian G. , Kitty Wilson Jarrett Telecommunications Essentials, Second Edition: The Complete Global Source Addison-Wesley Professional.

2. Annabel Z. Dodd Essential Guide to Telecommunications, The, Third Edition Prentice Hall

Reference books:

1. Held G., “Internetworking LANs and WANs – Concepts, Techniques and Methods”, Wiley, 2nd Ed., 1998
2. Stallings W., “Data and Computer Communications”, Prentice Hall, 7th Ed., 2004

	Software Requirement:
	

	Instructional Methods:
	Lectures, Discussion, Project And Presentation

	Method of Evaluation:
	Assignment, Projects, Mid & Final Exams


InTc433:   Wireless Networking (3,2,3)
Lecture: 2 hours               Lab:3  hours; 

Pre-requisite: Data Communications and Network (Comp 472)
	Description:


	This course introduces students to Wireless Networks which comprises of Wireless Personal Area Network (WPAN), Wireless Local Area Network (WLAN) and Wireless Wide Area Network (WWAN). The course contents include physical layer standards, medium access control, building and securing WLAN. Wide Area Networks including cellular networks involving cellular data networks. Implementation of Wireless Access Protocols to WAP enabled devices will be discussed and brief introduction to Wireless Internet will be provided.


	Course Objectives: -
	At the end of the course the students will be able to:

· Examine and understand the different types of personal, local, wide, and metropolitan area wireless networks including bluetooth, 802.11 lans, cellular, and wimax networks.

· Explain the evolution and development of the Cellular Telephone System

· Explain the wireless network architecture and operations
· Describe the different cellular wireless network technologies 

· Configure wireless access points, wireless routers and bridges




	Reference books:

3. Jochen H. Schiller, Mobile Communications, 2nd Ed., Pearson Education Ltd, 2003.

4. Jim Geiger, Wireless networks first-step, Cisco Press, 2004.

5. Pablo Brenner, A Technical Tutorial on the IEEE 802.11 Protocol, Breezecom wireless Communications, 1996

6. Basavaraj Patil, Yousuf Saifullah, Stefano Faccin, Srinivas Sreemanthula, Lachu Aravamudhan, Sarvesh Sharma, Risto Mononen, IP in Wireless Networks, Prentice Hall PTR, 2003.

	Software Requirement:
	

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual Project work

	Method of Evaluation:
	Assignments, Lab Exams, Project, Mid and Final exams


InTc106:   IT and Economic Development (2,2,0)
Lecture: 2 hours               
Pre-requisite: Introduction to Information Technology(InTc201)
	Description:


	This course combines a range of topics from information systems, the social sciences, and economics, as well as social and professional issues. It examines factors such as knowledge, place, time, capital, institutional relationships, learning, and policy in understanding and promoting technology-based economic development. Policies to promote high technology firms, technology development and transfer, and regional techno poles are examined.


	Course Objectives: -
	At the end of the course the students will be able to:

1. Understand implications of the “Information Age” for the majority of the world’s population that live in “developing” countries; 

2. Explain professional and ethical issues that are raised by the so called “Digital Divide”;

3. Analyze whether adoption of information technology lead to economic development;

4. Analyze whether information technology supports sustainable development;

5. Explain whether information technology contributes to the achievement of millennium development goals.


	Reference books:

1. IBRD (2006). Information and Communications for Development: Global Trends and Policies, The International Bank for Reconstruction and Development / The World Bank, Washington, DC. (Available at: http://www.comminit.com/en/node/269382/307)

2. Samuelson, P. A. and Nordhaus, W. D. (2009) Economics, 19th edition, McGraw-Hill, New York.

3. Williams, B. K. and Sawyer, C. S. (2003) Using Information Technology, Fifth Edition, McGraw-Hill/Irwin, New York.

	Software Requirement:
	 ---

	Instructional Methods:
	Lecture, Discussion, Laboratory or Practical Activities and Group/Individual Project work

	Method of Evaluation:
	Assignments, Lab Exams, Project, Mid and Final exams


InTc 483: E-commerce (2, 1, 3)

Lecture: 
1 hour;   Lab: 3 hours
Pre-requisite:- None
	Description:


	E-commerce is one of the fast growing areas of computer and network applications. Although E-commerce systems can be built using different functional components, there is a set of concepts, principles, and technologies that are important in developing reliable E-commerce systems. The purpose of this course is to introduce and overview such concepts, principles, and technologies. This course will cover several topics, including architectures of e-commerce systems, Internet and the Web infrastructure, e-commerce software components and programming tools, scalability, security, and payment systems.


	Course Objective:
	After the completion of the course, the students will able to 

· Grasp the fundamental concepts and basic technologies needed in the development of an electronic commerce system. 
· Understand the possibilities and limitations of electronic commerce systems.


	Text and Reference 
	1. Electronic Commerce, Gary P. Schneider and James T. Perry, Course Technology, 2007, 7th Edition.

2. Efraim Turban et al. Introduction to E-Commerce, a Managerial Perspective 2004 (or 2002),
3. Michael Peacock ,PHP 5 e-commerce Development, Packt Publishing

4. Jason Bentrum et.al., Building e- Commerce Sites with the .NET Framework, Sams publishing,2001

	Instructional Methods:
	Lectures, Discussion, Project And Presentation

	Method of Evaluation:
	Assignment, Paper And Presentation, Mid And Final Exams


Comp 203:  Logic in Computer Science (3, 3, 0)

Lecture: 
3 hours 

Pre-requisite: None
	Description:
	The aim of logic in computer science is to develop languages to model the situations we encounter as computer science professionals, in such a way that we can reason about them formally. Reasoning about situations means constructing arguments about them; we want to do this formally, so that the arguments are valid and can be defended rigorously, or executed on a machine. This course covers topics such as propositional logic, syntax and semantics of propositional logic, logical connectives, Truth tables, Tautologies and Contradictions, Valid propositions. The normal forms: Disjunctive normal form (DNF) and Conjunctive normal form (CNF) will be discussed. Limitations on propositional logic are also discussed. The other major to be discussed is predicate logic. In this topic, subtopics such as the need for predicate logic, Quantifiers: Universal and Existential quantifiers; predicate well-formed formulas (wffs), valid arguments, and Logic programming. 


	Course Objectives:
	· Identify a proposition from other sentences

· Understand logical connectives and finding truth values of 

compound propositions formed using logical connectives

· Understand the syntax and semantics of propositional and predicate logic.

· Prove the validity of propositional well- formed formula, 

predicate well-formed formula using rules which are stated and  proved 

and also by applying hypothesis developed through the argumentation

· Know how to represent a given proposition in symbolic form 

and propositional wff, which simplifies checking whether the argument is valid or invalid.


	Text book

1. Judith L. Gersting. Mathematical Structures for Computer Science, W.H. Freeman and Company New York, 5th ed. (2004)   

References 
1. Michael Huth, Mark Ryan. Logic in Computer Science, Modelling and Reasoning about Systems, Cambridge University Press 2004, e-Book available from the department  
2. S. Burris. Logic for Mathematics and Computer Science, Prentice-Hall, 1998  (Optional)



	Instructional Methods:
	Lectures, Discussions & Assignments

	Method of Evaluation:
	Assignment, Mid & Final Exams


ELECTIVE Course descriptions

Comp 484:  Computer Graphics (3, 2, 3)

Lecture: 

2 hours; 
Lab: 

3 hours; 

Pre-requisite: None (Senior Course)
	Description:

.
	Introduction to computer Graphics and a brief survey of the main developments; Image concepts: modeling, scaling, rotation, translation, representation, coloring, brightness, shadow, texture and other rendering methods. Two-dimensional graphics: point plotting techniques, line drawing algorithms, clipping, windowing and shading. Two-dimensional transformations, homogeneous coordinates and the use of matrices in representing chain of transformations. Animation and visualization: instant drawing, color table, page swapping, screen copying. Three-dimensional graphics: modeling, transformations, perspective projections, clipping, and removal of hidden surfaces. Factors for giving depth in 3D graphics

	Course Objectives:
	To introduce the basic principles of 2-D and 3-D computer graphics


	Textbooks 

1. Hearn and Baker (1997) Computer Graphics – C version, 2nd ed. Prentice Hall.

References
1. Angel, Edward (2000) Interactive Computer Graphics, 2nd ed., Addison-Wesley.

2. Foley, J.D. (1994) Computer Graphics: Principles and Practice, 2nd ed. Addison-Wesley.

3. Woo, Mason (1999) OpenGL Programming Guide: The official Guide to Learning OpenGL, Version 1.2, 3rd ed. Addison-Wesley.

	Software Requirement:
	High level languages such as C++, tools such as PHIGS and Open GL

	Instructional Methods:
	Lectures, Discussions, Laboratory

	Method of Evaluation:
	Assignment, Mid & Final Exams


Comp509:  Systems Simulation and Modeling (3, 2, 3)

Lecture: 

2 hours; 
Lab: 

3 hours; 

Pre-requisite: None and Senior Course

	Description:


	Introduction to Modeling and Simulation; Discrete and Continuous Systems; Queuing Systems; Markov Chains; Generation of Random Variables; Generation of Multivariate; Auto Regressive Models; Analysis of Simulation Output; Simulation Languages; GPSS.


	Course Objectives:
	At the end of the course students will be able to:

· Describe and model real world problem;
· Analyze real world problem using different techniques; and
· Incorporate techniques of computer simulation languages in modeling and analysis.


	Text books  

1. William J. Stewart (2009) PROBABILITY, MARKOV CHAINS, QUEUES, AND SIMULATION, Princeton University Press

References
1. Bratley, P.; B.L. Fox and L.E. Schrage (1983) A Guide to Simulation Springer-Verlag.

2. Hoover, S.V. and R.F. Perry (1989) Simulation: A Problem-Solving Approach. Addison-Wesley Publishing Company. 

3. Law, A.M. and W.D. Kelton (1991) Simulation Modeling and Analysis, 2nd ed. McGraw-Hill International Editions. 

	Software Requirement
	Simulation Languages; GPSS.


	Instructional Methods:
	Lectures ,discussions, Laboratories

	Method of Evaluation:
	Assignment, mid and final exams


InTc 587:  Natural Language Processing  (3, 2, 3)

Lecture: 

2 hours; 
Lab: 

3 hours; 

Pre-requisite:       Formal Language Theory. 

	Description


	This course provides an introduction to the theory and practice of natural language processing (NLP) - the creation of computer programs that can understand, generate, and learn natural language. We will use natural language understanding as a vehicle to introduce the three major subfields of NLP: syntax (which concerns itself with determining the structure of a sentence), semantics (which concerns itself with determining the explicit meaning of a single sentence), and pragmatics (which concerns itself with deriving the implicit meaning of a sentence when it is used in a specific discourse context). The course will introduce both knowledge-based and statistical approaches to NLP, illustrate the use of NLP techniques and tools in a variety of application areas, and provide insight into many open research problems.


	Course Objectives:
	At the end of the course students will be able to:

· Explore techniques for creating computer programs that analyze, generate, and understand natural human language. 

· Explain what is involved in NLP generally and a good awareness of the issues related to syntactic, semantic, and pragmatics of language. 

· Elucidate the state-of-the-art techniques for automatic language processing, including but not limited to automatic text understanding, machine translation, speech understanding, question answering, automatic summarization, intelligent information retrieval.


	Text books  

Speech and Language Processing, by D. Jurafsky and R. Martin (2nd edition)

References
Foundations of Statistical Natural Language Processing C. Manning and H. Schutze

	Software Requirement
	Simulation Languages; GPSS.


	Instructional Methods:
	Lectures ,discussions, Laboratories

	Method of Evaluation:
	Assignment, mid and final exams


9.2 Supportive and General Courses descriptions
Mgmt211:  Introduction to Management (3, 3, 0)

 Lecture: 3 Hours; 
 

Pre-requisite:-None

	Description:
	This course focuses on the basic concepts and principles of management, the functions of planning, organizing, staffing, directing and controlling, and their relationships to key issues in management practices, such as leadership and motivation. Decision making and effective communication are also discussed.

	Course Objectives
	At the end of the course students will be able to:

· Define the term management, basic concepts and principles of management. 

· Explain the general overview of management in relation to its importance, roles, skills and universality

· Acquire sound understanding of the nature and practice of management. 

· Develop a comprehensive understanding of basic concepts of management functions.

· At the end of the course, students will be able to understand the concepts and principles of management, acquire sound understanding of management, and develop a comprehensive understanding of management functions..


	Text books

1. R D Agrawal, Organization And Management 

2. Hellriegel Don, Management A Competency-Based Approach, 9th ed.

3. Stoner, Freema, Gilbert, Management, 6th ed.
References

1. Fred Luthans, “Introduction to Management, A Contingency Approach”, McGraw Hill Book Company New york, 1973.

2. George R. Terry and Stephen G. Franklin, “Principles of management”, All India Traveller book Sellen New Dethi, 1991.

3. Harold Koonz, Cyril o’Donnel and Heinz Weihrich, “Management”, McGraw Hill International New york, 1980.

4. Henry sisik, “Management and Organization”, South Western publishing Co., Chicago, 1982.

5. Peter F. Druker, “Management: Task and Responsibility”, IIaper & Row, New york, 1973.

6. Peter F. Druker,” The practice of management” Haper & Brothers, New York, 1986.

7. Samul C.Certo, “Principles of Modern Management”, Allyn and Bacon Inc., boston, 1986.

	Methods of Presentation:
	Lecture method, Case studies

	Methods of Evaluation:
	Assignments, Mid Semester & Final Examinations.


Math293:  Discrete Mathematics and Combinatory (3, 3, 0)

 Lecture: 3 Hours; 
 

Pre-requisite:-None
	Description:
	Mathematical Logic and proofs Propositions - New Propositions from old ones-Algorithms, Truth Tables and Tautologies-Equivalent Propositions-the conditional and bi conditional-argument and proofs of predicate Logic-Logical and electric circuits - Boolean algebra - Boolean functions, some applications-Minimization. Sets; Elementary counting principles: addition and multiplication principles, permutations and combinations, the Binomial theorem; The inclusion-exclusion principle; Recurrence relations; Elements of graph theory; Circuits and graph theory; Trees; Applications of graphs as models

	Course Objectives
	At the end of the course students will be able to:

· Understand and use set relations and operations;

· Apply basic counting principles for combinatorial problems;

· Understand and use discrete probability; and
· Use graph terms such as vertex, directed graph, degree of a vertex etc to solve network oriented problems.


	Text books

1. Joe. L. Mott, Abraham Kandel, Theodore P. Baker; Discrete Mathematics for Computer Scientists and Mathematics, Prentice Hall, NJ, 1986, new editions, available (if any).
References
1. Stephen A. Wiitala, Discrete Mathematics, A Unified approach, Mc Graw Hill Inernational edition, Computer Science Series, 1987. new editions, available (if any). 

2. Tucker, A. Applied Combinatorics
3. Liu, C.L Elements of discrete mathematics
4. Matson, H.F. Discrete Mathematics with applications
5. Shiflet, A.B. Discrete Mathematics for computer Science 

	Methods of Presentation:
	Lecture, Discussions

	Methods of Evaluation:
	Assignments, Mid Semester & Final Examinations.


Stat 273:  Introduction to Statistics and Probability (3, 3, 0)

Lecture: 
3 hours 

Pre- requisite: none

	Description:


	The subject matter statistics, methods of presentation: frequency distributions and graphical presentation, measures of Central tendency, dispersion and shape detailed discussion, analysis and comparison of various measures, basic concepts of probability, conditional probability, independent events, Baye's formula, random variables, discrete and continuous, distribution and density functions, variance, standard deviation, point estimation and confidence interval, hypothesis testing, linear regression and curve fitting, Distributions: Binomial,  


	Course Objectives:
	At the end of this course students will be able to:

· Summarize concepts in probability and statistics;

· Select inferential procedures appropriate to certain elementary statistical problems involving means and proportions, 

· Interpret statements of statistical inference based on calculations of confidence intervals, observed significance levels, correlation coefficients, 

· Calculate certain probabilities in terms of other more elementary probabilities which arise in the discussion of statistical phenomena; 

· Describe the difference between bias and sampling error, and the relevance of this distinction in statistical procedures;

· Decide whether or not a normal distribution may be used as an approximate model for a given distribution, and carry out this approximation when appropriate; 

	Text books

1. Montgomery, Douglas C. and  George C. Runger  Applied Statistics and Probability for Engineers, 2nd ed. John Wiley & Sons.

Reference

1. Hogg, Robert V. and Elliot A. Tanis (1997) Probability and Statistical Inference, 5th ed. Prentice Hall, 1997.

	Instructional Methods:
	Lectures

	Method of Evaluation:
	Assignment, mid and final exams


Mgmt 214:   Business Communication (3, 3, 0)

Lecture: 
3 hours 

Pre- requisite: none

	Course Description:
	Communication: an overview; Elements of communication process; Types of communication in business organizations; Principles of Communication; Written and Oral communication.

	Course Objectives:
	At the end of the course, students are expected to:

· Understand the importance of effective communication in the real world business;

· Be familiarized with basic processes, types and forms of communication; 

· Develop skills for effective writing and oral communication including letter writing, report writing, minutes preparation, etc.

	Text books

Books will selected (suggested) according to the description from department who offers this course

	Methods of Presentation:
	Lecture, discussion, presentation

	Methods of Evaluation:
	Assignments, Presentation, mid and final examination


Mgmt 414: Entrepreneurship (3, 3, 0)
Lecture: 
3 hours 

Pre- requisite: none

	Course Description:
	An overview of entrepreneurship, Entrepreneurial characteristics, Rewards and drawbacks of entrepreneurship, Entrepreneurship and innovation, Entrepreneurial creative-innovative process, Planning for entrepreneurial ventures, Organizing and financing the new venture, Marketing and new venture development, Product and service concept for new ventures, Managing entrepreneurial ventures, Financial records and statements.

	Course Objectives:
	At the end of the course the will be able to:

· prepare a plan for entrepreneurial venture;

· conduct feasibility study for starting a small business;

· explain product concepts;

· explain the legal concepts related to small business establishment;

· identify the sources of finance for an entrepreneurial venture; and

· Explain marketing concepts.

	Textbooks 

1. Ron Knowles, Small Business: An Entrepreneur’s Plan(4th ed) , 2003

References 

Any book related to the subject

	Methods of Presentation:
	Lecture

	Methods of Evaluation:
	Assignment, mid and final examinations


Math231:      Applied Mathematics (4, 3, 3)
Lecture: 
3 hours; 
Tutorial: 
3 hours; 

Pre-requisite:-none
	Course 

Description:
	Vectors & vector spaces; Matrices and system of linear equations; Determinants; Eigenvectors & diagonalization; Limits & continuity; Differentiation & its applications; Integration & its applications; Elementary functions & their inverses; Derivatives & integrals of elementary functions and their inverse L' Hoppital's rule.


	Course Objectives:
	At the end of the course students will be able to:

· Recognize and interpret vectors in one, two and three dimensions;
· Perform vector operations;
· Apply basic operations on matrices and solve system of linear equations;

· Evaluate determinants; define and evaluate limits; obtain derivatives of functions;

· Apply rules of differentiation to solve optimization problems;
· Use rules of integration to evaluate both definite and indefinite integrals; 
· Apply integration to find area between curves and volume of simple regular solids; obtain derivatives and integrals of elementary functions;
· Obtain inverse of elementary functions and determine their derivatives and integrals;  evaluate limits with indeterminate forms using l’ hopitals rules;

	Text books 

1. Ellis, R. and Gulic, Calculus with Analytic Geometry

2. Demisu Gemeda, An introduction to linear Algebra
References

1. Johnson, R. and F. Kiokemeister, Calculus with Analytic Geometry.

2. Abiy Kifle and Bisrat Dilnesaw  A first Course in Calculus.
3. Yismaw Alemu, Fundamentals of Calculus of One Variable.

4. Stewart, J., Calculus. 

	Methods of Presentation
	Lecture, tutorials and discussions

	Methods of evaluation
	Assignments, mid and final exams

	Software Requirements
	


EEng205:  Fundamentals of Electricity and Electronic Circuits (4, 3, 3)

Lecture: 
2hrs; 
Laboratory: 
3hrs; 

Pre-requisite:-none

	Course Description:
	Nature of electricity; D.C. circuit analysis; A.C. circuit analysis; Measuring instruments; Transducers; Semiconductors and the p-n junction diode; Diode applications; The junction transistor and single-stage transistor amplifiers; The field-effect transistor (FET); Feedback amplifiers; Operational amplifiers and applications. 



	Course Objectives:
	At the end of the course the student will be able to:

· Explain basic principles and analysis of circuit theory; 
· Explain basic principles of semiconductor electronics;
· Explain basic principles of analog/digital electronics;
· Work on different electronic components and circuits; and 
· Work on operational amplifiers. 

	Methods of Presentation:
	Lecture and laboratories

	Methods of Evaluation:
	Assignments, Mid-semester and final examinations

	Text books  

1. Thomas L. F., (2000) Electronics Fundamentals.  Prentice Hall.

References

1. Sergio F., (1994) Electric Circuit Fundamentals. Oxford University Press, Inc.

2. Richard C.D. & James A.S. (2000) Introduction to Electric Circuits. Wiley, John 

3. Mulukulta S.S. (2000) Introduction to Electrical Engineering. Oxford University Press, Inc.


FLEn 201: Communicative English(3, 3, 0) 
Lecture: 3 hours

	Course Description:
	This course wills focus on writing strategies. Emphasis will be on development of sentence structure and sentence variety to the paragraph level. The sentence level writing includes writing accurate sentences i.e. avoiding fragments, run on sentences, agreement faults, faulty parallelism, dangling construction, etc.  Besides, it emphasis basics of paragraph writing i.e. coherence, unity, completeness, topic sentences; statement of main idea, writing supports, appropriate emphasis, etc.


	Course Objectives:
	At the end of the course, students are expected to:

· Understand the importance of effective communication in the real world 

· Develop skills for effective writing and oral communication 

	Text books

Books will selected according to the description from department who offers this course

	Methods of Presentation
	Lecture, discussion, presentation

	Methods of Evaluation
	Assignments, Presentation, mid and final examination


CEED 201: Civics & Ethical Study (3, 3, 0)
Lecture: 3 hours

	Course Description:
	In order to produce responsible, well informed, and competent citizens. The course encompasses the basic concepts of Civics and Ethics, issues of Ethics, State and Government, Citizenship, the values and principles of democracy and the issues in development as well as environment and sustainable development

	Text books

Books will selected according to the description from department who offers this course

	Methods of Presentation
	Lecture, discussion

	Methods of Evaluation
	Assignments,  mid and final examination


10. Appendix
10.1 Course Coding

Four Letter course name: 
InTc 

Department

Three-digit number

1st digit: Level/Year

2nd digit: Sub – specialization

0--------- General

1------------Programming and Languages
2------------Algorithms and Complexity

3------------Intelligence Systems

4------------Information Management

5------------Architecture and Organization

6-----------Software Engineering

7----------Communication and Network
8---------Theoretical Computer Science
9----------Research and Projects

3rd digit: semester (odd/even) and Complexity
  10.2 Course equivalency (for downward compatability)
	Previous Course

 Code
	Previous Course Title
	Cr. 

Hrs
	Course No.
	Course Title
	Cr. 

Hrs.
	Remark

	Comp 201
	Introduction to Information  Technology
	3
	Comp 201
	Introduction to Information Technology
	3
	Not Exempt

	Comp 211
	Fundamentals of Programming I 
	3
	Comp 211
	Fundamentals of Programming I 
	3
	Can exempt

	Comp 212
	Fundamentals of Programming II
	3
	Comp 212
	Fundamentals of Programming II
	3
	Can exempt

	Comp 324
	Data Structures and Algorithms
	4
	Comp 324
	Data Structures and Algorithms
	4
	Can exempt

	InSt 341
	System Analysis & Design
	3
	InTc 341
	System Analysis & Design
	3
	Can exempt

	Comp 352
	Operating system
	4
	Comp 452
	Operating Systems
	4
	Can exempt

	Comp 313
	Object Oriented Programming
	3
	Comp 314
	Object Oriented Programming
	4
	Cannot exempt

	Comp 342
	Fundamentals of Database Systems
	3
	Comp 343
	Fundamentals of Database Systems
	4
	Cannot exempt

	Comp 351
	Computer Organization and Architecture
	3
	Comp 351
	Computer Organization and Architecture
	3
	Can exempt

	InTc 476
	Systems and Network Administration
	3
	InTc 476
	Systems and Network Administration
	3
	Can exempt

	Comp372
	Data Communications & Computer Networks
	4
	Comp 472
	Data Communications and Computer Networks
	4
	Can exempt

	InTc 382
	Project Management 
	3
	InTc 382
	IT Project Management
	3
	Can Exempt

	Comp 419
	Advanced Programming
	3
	Comp 419
	Advanced Programming
	3
	Can exempt

	InTc 391
	IT Social, Professional and Ethical Issues 
	3
	InTc 391
	IT Social, Professional and Ethical Issues 
	3
	Can exempt

	InTc 491
	Current Issues in Information Technology
	2
	InTc 491
	Seminar on Current Issues in IT
	2
	Can exempt

	InTc 332
	Geographical Information System & Remote Sensing 
	4
	InTc 332
	Geographical Information System & Remote Sensing 
	4
	Can exempt

	InTc 322
	Multimedia Systems
	3
	InTc 322
	Multimedia Systems
	3
	Can exempt

	InTc 201
	Basic Applications Management and Use
	2
	InTc 201
	Basic Applications Management and Use
	2
	Can exempt

	InTc 102
	Operating Systems Management and Use
	2
	InTc 202
	Operating Systems Management and Use
	2
	Can exempt

	InTc 302
	Computer Maintenance and Technical Support
	2
	InTc 302
	Computer Maintenance and Technical Support
	2
	Can exempt

	InTc 251
	Internet Services
	1
	
	
	
	Excluded

	InTc 452
	Network Devices Configuration
	2
	InTc 452
	Network Devices Configuration 
	2
	Can Exempt

	InTc 351
	Internet Programming I
	3
	InTc 351
	Internet Programming I
	3
	Can exempt

	InTc 352
	Internet Programming II
	3
	InTc 352
	Internet Programming II
	3
	Can exempt

	InTc 471
	Information Assurance and Security
	4
	InTc 471
	Information Security
	4
	Can Exempt

	InTc 431
	Special Purpose Databases
	2
	
	
	
	Excluded

	InTc 461
	Integrative Programming and Technologies 
	3
	InTc 461
	Integrative Programming and Technologies 
	4
	Cannot Exempt

	InTc 402
	Computing Infrastructure 
	1 
	
	
	
	Excluded

	InTc 412
	Human computer Interaction 
	4
	InTc 412
	Human computer Interaction 
	4
	Can exempt

	Comp 449
	Advanced Database Systems
	3
	Comp 449
	Advanced Database Systems
	4
	Cannot Exempt

	Comp 576
	Introduction to Distributed Systems
	3
	Comp 576
	Introduction to Distributed Systems
	3
	Can exempt

	InTc  432
	Introduction to Telecom Technologies
	2
	InTc  432
	Introduction to Telecom Technologies
	2
	Can Exempt

	InTc 206
	IT and Economic Development
	2
	InTc 433
	Wireless Networking 
	3
	Can Exempt

	InTc 206
	IT and Economic Development
	2
	InTc 206
	IT and Economic Development
	2
	Can exempt

	InSt483
	E-commerce 
	2
	InTc483
	E-commerce 
	3
	Cannot Exempt

	InTc 460
	Data Mapping and Exchange
	2
	
	
	
	Excluded

	Comp 203
	Logic in Computer Science
	3
	Comp 203
	Logic in Computer Science
	3
	Can Exempt

	Comp 384
	Computer Graphics
	3
	Comp 484
	Computer Graphics
	3
	Can exempt

	Comp 509
	System Simulation and Modeling
	3
	Comp 509
	System Simulation and Modeling
	3
	Can exempt

	InSt 587
	Natural Language Processing
	3
	InTc 587
	Natural Language Processing
	3
	Can exempt

	Mgmt 211
	Introduction to Management
	3
	Mgmt 211
	Introduction to Management
	3
	Can exempt

	Math 293
	Discrete Mathematics and Combinatory
	3
	Math 293
	Discrete Mathematics and Combinatory
	3
	Can exempt

	Stat 273
	Introduction to Statistics and Probability 
	3
	Stat 273
	Introduction to Statistics and Probability 
	3
	Can exempt

	Mgmt 214
	Business Communication
	3
	Mgmt 214
	Business Communication
	3
	Can exempt

	Mgmt 414
	Entrepreneurship 
	3
	Mgmt 414
	Entrepreneurship 
	3
	Can exempt

	Comp 231
	Applied math for Computer Science
	4
	Comp 231
	Applied math for Computer Science
	4
	Can exempt

	EEng 204
	Fundamental of Electricity & Electronic Devices
	4
	EEng 204
	Fundamental of Electricity & Electronic Devices
	4
	Can exempt

	FLEn 201
	Communicative skills for IT
	4
	FLEn 201
	Communicative English
	4
	Can exempt

	CEED 201
	Civics and Ethical Education 
	2
	CEED 201
	Civics and Ethical Education 
	2
	Can exempt


10.3 Mechanisms of Quality Assurance
To guarantee the quality and standard of the programme the following must be considered:

· The quality of staff;

· Feedback from employers and graduates;

· Examinations and various assessment methods of courses;

· Regular evaluation of the programme; and

· Periodical acquisition of appropriate textbooks/references, laboratory equipment, application software, etc.

10.4 Resource Requirements

Assuming student intake of 150 every year, successful implementation of the curriculum requires at least the following manpower and other resource.
10.4.1 Manpower Requirement

	Field
	No of courses 
	Total No of Courses 

for 4 years
	No of Instructors

Required
	Remark

	
	Year I
	Year II
	Year III
	Year IV
	
	
	

	Computer Science
	3
	9
	12
	11
	35
	18
	One instructor for two courses

	Computer Science Lab 
	3
	5
	8
	3
	19
	12
	One Lab assistant for two courses

	Mathematics
	3
	1
	0
	0
	4
	4
	

	Electronics
	2
	0
	0
	0
	2
	2
	

	General Education and supportive 
	3
	1
	0
	1
	5
	5
	

	
	Total No of Instructors
	
	38
	


10.4.2 Material Resource Requirement

a. Lecture/Classroom Requirement

Twelve 50-student capacity lecture halls will be necessary.

b. Other hardware requirement

Twelve blackboards for each classroom;

Four whiteboards for each computer laboratory;

600 student chairs, 50 for each classroom;

120 chairs without armrest, 30 for each computer laboratory;

60 computer tables each for two PCs, 15 for each computer laboratory;

c. Computer Requirement

	Year
	No. of Courses requiring  lab
	No of hrs.
	Free access time in Hrs
	No of Labs
	No of Computers required
	Remark

	I
	3
	9
	18
	1
	30
	A lab contains 30 computers for 60 students

	II
	5
	15
	90
	1
	30
	

	III
	8
	24
	144
	1
	30
	

	IV
	4
	12
	24
	1
	30
	

	Total
	19
	58
	276
	4
	120
	


In addition to the above, the following are required:

35 computers for staffs  
one heavy-duty laser jet printers and a photo copy machine
     d. Software requirement

The following soft wares are required for the successful implementation of the curriculum.

	Operating systems 


	Windows Xp

Linux/Unix/Solaris

	Language software


	C/C++

Java

Visual studio

Smalltalk

Prolog/Lisp

Assembler



	Database software
	Ms SQL SERVER 2008

Oracle 10g/11g

	Application Software
	MS Office

Web Authoring Tool

Browsing software

Explorer/Netscape

Other software

COCOMO
VHDL Simulator

Electronic Workbench

Win-ISIS
MS-Project

 8085 Simulator software


 8086 Simulator software


11. COURSE OUTLINES

AMIT, ARBA MINCH UNIVERSITY

Department of Computer Science and IT

 (COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------

COURSE NAME:
Introduction to Information Technology.
COURSE CODE:
InTc 201





PRE-REQUISITE:
None







CREDIT HOURS:
4, 3, 3






Course Description:

The course is designed to provide the basic knowledge of Computer Science & IT, it’s logical organization, features, and applications, evolutions, operating mechanisms, environment, design and technological dimensions towards Information Technology (IT) exploration. 

Objective of the course: 

At the completion of the course, the students would be able to-

· Understand the basics of the computer system, IT and its scientific dimensions.

· Understand the logical design and its integrated components 

· Describe the brief evolutions of computer system.

· Explain the internal working and communications

· Understand the basic operating mechanisms in different environments.

· Acquire sound understanding of  its multidisciplinary applications and usages

Contents to be covered:

· Introduction to PC Applications
· An overview of Computer Science

· A comparative introduction to Computer Science(CS),Information Technology(IT) and Information Systems (IS)

· Introduction to multidisciplinary Informatics

· Evolution of Information Technology and its Emergence in Ethiopia
· Benefits of Computers

· How Computer converts- Data  (  Information    (   Knowledge   (   Wisdom 

· Historical development of computers

· Introduction to Computer system

· What is Computer System

· Why Computer

· Applications

· Brief History of development of Computer (Generations of Computer)

· Types of Computer

· According to data processing mode/logic/manufacturing principle-ANALOG, DIGITAL, HYBRID

· According to size/function/cost-MINIS , MICROS, MAINFRAMES, SUPER COMPUTERS

· TYPES OF PCs like DESKTOP, LAPTOP, Palmtops

· Characteristics of Computer
· Capabilities and Limitations of Computer

· General applications of Computer

· Logical Organization of Computer System (Logical Architecture of a Computer)
· Stored Program Architecture of Computers (Von Neumann Architecture)
· Brief Evolution of Von Neumann architecturetc "1.4.1
Brief Evolution of Von Neumann architecture"
· Von Neumann drawbacks/bottleneckstc "1.4.2
Von Neumann drawbacks/bottlenecks"
· Early Von Neumann-architecture Computers

· Evolution of Processors (In terms of word Length and Speed)tc "1.5
Evolution of Processors (In terms of word Length and Speed)"-
Brief History of Processors,tc "1.5.1
Brief History of Processors" CPU Development over Time
· Basic Architecture/Building Blocks of a Computertc "1.9
Basic Architecture/Building Blocks of a Computer"
· Input Unit

· Processing Unit

· Output Unit

· Memory Unit

· Input / Output and Storage Devices
· Input tc "1.15
Input Output Devices"
· Optical Character Recognition 

· Keyboard

· Mouse

· Scanner

· Optical Mark Reader (OMR)

· Magnetic-Ink Character Reader (MICR)

· The Joystick

· Light Pen

· Touch Screen

· Voice/ Speech Input

· Universal Serial Bus (USB)

· tc "1.9.4.3
Cache Memory" Secondary Storage Devicestc "1.15
Secondary Storage Devices"
· Floppy Disk

· CD-ROMS

· Digital Versatile Disk / Digital Video Disk

· Hard Disk

·  Output Devicestc "1.16
Output Devices"
· Dot Matrix Printer

· Laser Printer

· Ink Jet Printer

· Digital Plotter

· Computer Languagestc "2.2
Computer Languages"
· Need of computer languagestc "2.2.1
Need of computer languages"
· Language Typestc "2.2.2
Language Types"
· Procedural
· Functional
· Object-oriented
· Scripting
· Logic
· Computer languages classification

· Declarative language

· Machine language

· High level language

· Assembly and Low Level language

· Data representation inside the computer

· NUMBER SYSTEMS- BINARY, DECIMAL, OCTAL, HEXA DECIMAL and Their Conversions

· COMPUTER CODES- BCD, ASCII, EBCDIC, UNICODE

· Computer arithmetic 

· BINARY ADDITION, BINARY SUBTRACTION, BINARY MULTIPLICATION, BINARY DIVISION

· Computer system architecture

· INTRODUCTION TO FLIP FLOPS, REGISTERS, COUNTERS, BUSES

· Computer Network and Communication

· An Introduction 

· Definition of Network

· Applications of Network

· Components of  Networks

· Advantages of Networks

· Types of Networks- LAN, WAN

· Introduction to Internet and Intranet

· Introduction to Explorer, Search Engine, Email and Social Websites

· System Software (Operating System & Language software..)

· An introduction to Computer Software

· Types of Software

· System Software

· Introduction to Operating System

· Functions of an Operating System

· Introduction to GUI and CUI

· Types of Operating systems 

· Booting Process- Cold Boot and Warm Boot

· Translators- Brief of Compiler, Interpreter, Assembler, Linker, Loader

· Utility software

· Firmware

· Application Software

· Application Software

· An introduction

· Some frequently used Application software tools MS word, PowerPoint, MS Excel.
· An overview of MS DOS

· An Introduction to DOS

· DOS Commands

· What are Internal Commands

·     What are External Commands

· Introduction to Windows

· An Introduction to Windows

· MS Windows latest version

· Windows structure-Control panel, Accessories, Start Button, Task bar, My computer, Windows Explorer, Recycle bin

· Introduction to LINUX and some commands

· Introduction to LINUX

· Some Basic Commands

OFFICE APPLICATIONS

MS Office Background

Desktop applications

MS WORD

Introduction To Ms-Word 


Ribbons And Chunks


Basic Word Concepts And Text Proofing


Document Formatting


Document Editing


Table Basics


Document Page Setup And Printing



 OFFICE APPLICATIONS

MS EXCEL
Introduction To MS-Excel 

Understanding Excel’s Files
Saving A Workbook
Closing Workbooks
Working With Worksheets
 
Entering Data
 
Creating And Editing Formulae & Functions
Formatting And Proofing
Charts Basics


Printing And Page Setup

OFFICE APPLICATIONS

MS POWER POINT
Introduction To Ms-Power Point
Creating Presentation

Slide

Design Template

Slide Transition 

Custom Animation

Navigation

Slide Show 



Printing
Methods of teaching:  Lecture, Presentation,  Assignments, lab demonstration, 

·        Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)


          Assignment+Regularity+Quiz   =   20%

Mid Semester
Exam
    =
30%


Final Semester
Exam 
    =
50%

-----------------------------------------------

Total


 100%

· References:

1. Sharma, Dr. D.P (2008). Computer Systems and Programming.8th ed. Jaipur: CBC Publications.

2. RAM, B. (2000) Computer fundamentals: Architecture and organization. 3rd Ed, New Delhi: New Age International (p), Ltd, publishers. 

AMIT, ARBAMINCH UNIVERSITY

 (Department of Computer Science and IT)

 (COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------
Course Name: Fundamentals of Programming II (3, 2, 3)

Course code: Comp212   

Lecture:           2 hours; 
Lab: 

3 hours; 

Pre-requisite: Fundamentals of Programming I (Comp 211)
----------------------------------------------------------------------------------------------------------------

Course description

This course is a continuation of fundamentals of Programming I. modular programming and abstract data types; which covers user defined data types, pointers, string processing, Functions and parameter passing, including recursion; file input output, principles of modeling (abstraction and decomposition); program design and evaluation (module coupling and module strength), Some Concepts of Objects and classes.
----------------------------------------------------------------------------------------------------------------

Course Outline

Chapter-1: Introduction

· Functions, parameter passing
· Simple Data Types, User Defined data types
· 1-D & 2-D Arrays
Chapter-2: Strings 
· Characters & their Operations

· The String Class: String Objects

· Declaration

· Input and Output

· Member Functions: Length & Indexing 

· Copying , Concatenation & Comparison

· Other Member Functions

· Passing String Objects

· Arrays of Strings

· Conversions

Chapter-3: Streams & Files 
· What are Streams and Files?

· Standard I/O Streams

· I/O Manipulators

· External Files

· Structure of Text Files

· Declaration

· Opening & Closing

· One-Character I/O

· String  & Data I/O

· Passing Files as Parameters

Chapter-4: Pointers and Dynamic Data Structures 
· Static Data Structures

· The Address of a Variable: Pointers

· Dereferencing

· Pointers to Arrays

· Dynamic Data Structures

· Run-Time Arrays

Chapter-5: Recursion 
· Definitions

· Examples from Math Functions

· Why Recursion

· Rules for Recursion

· General Recursive Structures

· Famous Methods

· The Role of the Stack

· Recursive Array processing using Exclude & Conquer

· Recursive Array processing using Divide & Conquer

· Iterative VS Recursive Algorithms

Chapter-6: Structs 
· What are Structs ?

· Definition & Declaration

· Accessing Members of a Struct 

· Compound Structs 

· Structs as Operands & Arguments

· Pointers to Structs 

Chapter-7: Abstract Data Types (ADT’s)
· Data , Algorithms and Data abstraction

· ADT Definition

· A Classification of Data Structures

· Examples

Chapter-8: User Defined Classes 
· OOP & Classes

·  Data Encapsulation, Classes and objects

· Class Definition: Private & Public Members

· Constructors & Destructor 

· Data and Function Members

-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstrations,practical 

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
25%
Mid Semester
Exam
  

  =
25%


Final Semester Exam 
   

 =
50%

----------------------------------------------------------------------------------------------------
Text Books: 

1.         Walter Savitch, Problem Solving with C++( 7th ed), USA, Addison Wesley,2009

2. Adams, Leestma, and Nyhoff C++: An Introduction to Computing, 2nd ed.  Prentice-Hall

	AMIT, ARBAMINCH UNIVERSITY

 (Department of Computer Science and IT)

 (COURSE OUTLINES)

  Course Name : Data Structure and Algorithms (4, 3, 3)

Course Code: Comp324

  Lecture: 
3 hours;  
lab: 
3hours

Pre-requisite: Fundamentals of Programming –II(Comp 212)
-----------------------------------------------------------------------------------------------------------


Course Contents
Chapter 1: DATA STRUCTURES AND ALGORITHMS ANALYSIS

· Introduction to Data Structures
· Abstract Data Types
· Algorithms

· Algorithm Analysis Process

· Calculation of Storage Complexity 

· Calculation of Time Complexity

Chapter 2: ARRAYS

· Introduction 

· Arrays and Pointers 

· Sparse Matrices 

· Polynomials 

· Representation of Arrays 

· RowMajor Representation
· Column Major Representation 

· Array Applications  

Chapter 3: LISTS

· Introduction  

· Abstract Data Type-List 

· Array Implementation of Lists 

· Linked Lists-Implementation 

· Doubly Linked Lists-Implementation 

· Circularly Linked Lists-Implementation 

· Applications of Lists

Chapter 4: STACKS

· Introduction 

· Abstract Data Type-Stack 

· Implementation of Stack 

· Implementation of Stack Using Arrays 

· Implementation of Stack Using Linked Lists 

· Algorithmic Implementation of Multiple Stacks  

· Applications of Stack

Chapter 5: QUEUES

· Introduction 

· Abstract Data Type-Queue 

· Implementation of Queue 

· Array implementation of a queue 

· Linked List implementation of a queue 

· Implementation of Multiple Queues 

· Implementation of Circular Queues 

· Array Implementation of circular queue 

· Linked List Implementation of circular queue 

Chapter 6: TREES

· Introduction 

· Abstract Data Type-Tree 

· Implementation of Tree 

· Tree Traversals 

· Binary Trees 

· Implementation of a Binary Tree 

· Binary Tree Traversals 

· Recursive Implementation of Binary Tree Traversals 

· Non-Recursive Implementation of Binary Tree Traversals 

· Applications 

Chapter 7: GRAPHS

· Introduction 

· Definitions 

· Shortest Path Algorithms 

· Dijkstra’s Algorithm 

· Graphs with Negative Edge costs 

· Acyclic Graphs 

· Shortest Paths Algorithm 

· Minimum cost Spanning Trees 

· Kruskal’s Algorithm 

· Prims’s Algorithm 

· Applications 

· Breadth First Search 

· Depth First Search 

Chapter 8: SEARCHING

· Introduction 

· Linear Search 

· Binary Search 

· Applications 

Chapter 9: SORTING

· Introduction  

· Internal Sorting 

· Bubble Sort 

· Insertion Sort 

· Quick Sort 

· 2-way Merge Sort 

· Heap Sort 

Reference Books 

1. Fundamentals of Data Structures in C++;by E.Horowitz, Sahni and D.Mehta.
2. Algorithms+Data Structures = Programs;Niklaus Wirth.

3. Data Structures using C and C++;YedidyahLangsam, Moshe J.Augenstein, Aaron M Tanenbaum; Second Edition.
4. Data Structures;McGraw Hill
5. Data Structures and Algorithms,by Alfred V.Aho.
-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstrations, practical

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
20%
Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
50%

-----------------------------------------------------------------------------------------------------------------------------------
	AMIT, ARBAMINCH UNIVERSITY

 (Department of Computer Science and IT)

 (COURSE OUTLINES)

  Course Name : System Analysis and Design (3,3,0)

Course Code: InTc341
  Lecture: 
3 hours;  

Pre-requisite: None
-----------------------------------------------------------------------------------------------------------


Course Description

This course is aimed to acquaint students with the concept of structured systems analysis and design, which encompasses the concept of systems theory, information system management and system development life cycle in depth. Topics include: information systems concepts; types of information systems; roles in IS development; IS development life cycle; information systems development methodologies; approaches to IS development. 

Course Objectives

At the end of the course the student will be able to:

· Know system concepts and types of system; 

· Tell and use software project management concepts and ideas; and

· Distinguish and use system development life cycle to develop quality software.

Course Outline

Chapter 1: Introduction 

· Introduction 

· Types of Information System

· System Development Life Cycle

· Methodologies & Approaches  

Chapter 2:  Information System Project Management 

· Introduction 

· Managing the Information System 

· Activities 

Chapter 3:  Systems Planning & Selection  

· Project Identification & Selection 

· Project Initiation & Planning 

Chapter 4:  Systems Analysis

· Requirement Determination 

· Requirement Structuring

· Alternative Generation & Selection 

Chapter 5:  System Designing 

· Database Design

· I/O Interface Design

Chapter 6:  System Implementation & Operation 

· Coding, Testing, & Installation  

· System Operation & Maintenance 

Assessment:

i. Continuous Assessment

· Assignment


30%

· Mid



30%

ii. Final Exam



40%


Reference List:

1. Whitten J.L., Bentley L.d. and Ditman K.C. (2000) System Analysis & Design Methods. (5th Ed.). www.mhhe.com/whitten (004.2 WHI 2000)  

2. Hoffer, Jeffrey A. (2000) Modern System Analysis and Design. Massachusetts: Addison Wesley.

3. Alan Dennis & Barbara H. Wixon (2000) System Analysis and Design: An Applied Approach. Singapore: John Wiley & Sons

4. Valacich, George, Hoffer Essentials of System Analysis & Design.

Methods of Teaching

· Lectures and Project Work.

AMIT, ARBAMINCH UNIVERSITY

 (Department of Computer Science and IT)

(COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------
Course Code: Operating Systems (4,3,3)


Course Code: Comp452


Lecture: 
3 hours; Lab: 3 hours
Pre-requisite:  None(Senior Course)
Course Description

The course provides an overview of the organization of operating systems for general-purpose computers. Students will be exposed to several new aspects including: process scheduling, process synchronization, deadlock avoidance, file system organization, and security. The concepts covered are 

 ---------------------------------------------------------------------------------------------------------------

Course Outline
1. OVERVIEW

· Defining Operating Systems

· Layers of an Operating System

· History & Evolution – Early Systems

· Computer System Structures

· I/O Structure

· I/O Devices

· Direct Memory Access

· Storage Structure

· Hardware Protection

· Operating System Structure

· Operating System Components

· Operating System Services

· System Call

· System Program

· System Structure

· System Boot

· Operating-System Design and Implementation 

2. PROCESS MANAGEMENT

· Process Concept

· Process State

· Process State Transitions

· Process Control Block

· Operations on a Process

· Process Scheduling

· Scheduling Levels

· Cooperating Process

· Inter Process Communication

· Communication in Client-Server System

· Processor Scheduling

· Different Scheduling Algorithms

· Multiprocessor Scheduling

· Evaluation of Scheduling Algorithms

· Deadlocks

· Deadlock Strategies

· Methods for Handling Deadlocks 

· Threads

· Problems Exists When Threads Communicate

· Process Synchronization 

· The Critical-Section Problem 

· Semaphores 

· Classic Problems of Synchronization 

· Monitors 

3. MEMORY MANAGEMENT

· Background

· Logical Address & Physical Address

· Swapping

· Contiguous Allocation Scheme

· Single Partition Allocation

· Multiple Partition Allocation

· Fragmentation

· Compaction

· Non Contiguous Allocation

· Paging

· Segmentation

· Segmentation with Paging

· Virtual Memory-Background

· Demand Paging

· Page Replacement

· Allocation of Frames 

· Thrashing

· Demand Segmentation 

4. FILE SYSTEM 

· File Concept 

· Access Methods 

· Directory and Disk Structure 

· File-System Mounting 

· File Sharing 

· File-System Implementation 
· File-System Structure 

· File-System Implementation 

· Directory Implementation 

· Allocation Methods 

· Free-Space Management 

· Efficiency and Performance 

5. DEVICE MANAGEMENT

· Overview 

· Disk Structure 

· Disk Attachment 

· Disk Scheduling 

· Disk Management 

· Swap-Space Management 

· Tertiary-Storage Structure 

6. I/O Systems 

· Overview 

· I/O Hardware 

· Application I/O Interface 

· Kernel I/O Subsystem 

· Transforming I/O Requests to Hardware Operations 

· Performance 

7. PROTECTION & SECURITY 

· Goals of Protection 

· Principles of Protection 

· Domain of Protection 

· Access Matrix 

· Implementation of Access Matrix 

· Access Control 

· Revocation of Access Rights 

· Capability-Based Systems 

8. Security 

· The Security Problem 

· Program Threats 

· System and Network Threats 

· Cryptography as a Security Tool 

· User Authentication 

9. EXPERIENCE LINUX
· The evolution of the UNIX operating system

· Development of Linux, a popular open source operating system.

· The architecture of the Linux operating system in more detail.

· How to log into (and out of) UNIX and change your password.

· The general format of UNIX commands.

· Linux/UNIX history 
· OS functions, OS types, components (kernel, drivers, etc.) 
· Linux distributions and application software 
· File system structure, pathnames, file permissions 
· Effective Shell (CLI) Usage 
· Basic commands (cd, mkdir, rm, cp, cat, etc.) 
· Piping, redirection, filters 
· Communication oriented commands
· Process oriented commands
· Network commands
· Miscellaneous commands 
· Basic Shell Programming
TEXT BOOK

· A. Silberschatz, P.B. Galvin & G. Gagne, Operating System Concepts, 7th Edition, John Wiley & Sons, Inc. 2004. (ISBN ISBN0-471-69466-5). 

REFERENCE LIST:

· Andrew S. Tanenbaum , Modern Operating Systems – 2nd Edition

· William Stallings, Operating Systems – 5th edition

· Ellie Quigley, Unix Shells, Prentice Hall, 2nd Edition

-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstrations, practical

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
20%
Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
50%

-----------------------------------------------------------------------------------------------------------------------------------
AMIT, ARBA MINCH UNIVERSITY

Department of Computer Science and IT

 (COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------

COURSE NAME: FUNDAMENTALS OF DATABASE SYSTEM  
COURSE CODE:  Comp342: 

CREDITS:    4 (3, 2, 6)
PRE-REQUISITE(S):   None

----------------------------------------------------------------------------------------------------------------

Course Description


This course examines basic concepts and principles of database management systems (DBMS);  as well as, data analysis, database design, data modeling, database management and database  implementation.More specifically, introduces hierarchical, network andrelational data models;  entity‐relationship modeling; the   Structured Query Language (SQL); data normalization;  and database design. Using Microsoft’s SQL Server DBMSs as implementation vehicles,  this course provides hands‐on experience in database design and implementation through assignments, lab exercises and course projects. 

Student Learning Outcomes 
Upon successful completion of this course, the student should be able to:

· Explain the concepts of  database management system (DBMS), particularly:

· What a DBMS is, and how it differs from older flat file systems.

· The importance of the data model, its building blocks, and how it relates to business rules.

· How data is organized through the use of integrity rules and primary and foreign keys.

· The importance of relational set operators, the data dictionary, and indexes.

· Explain the fundamental differences between logical and physical database design.

· Explain higher normal form designs, denormalized designs, existence dependence, 

· relationship strength, weak entities, relationship participation, relationship degree, recursive relationships, and composite entities.

· Do the following for a simple prescribed business problem:

· Develop an Entity Relationship Model with the appropriate entities, attributes, relationships, connectivity, and cardinality using Crow’s Foot notation to represent 1-1, 1-M, and M-N relationships. 

· Produce a Third Normal Form database design to remove redundancies in tables.

· Convert the Third Normal Form database design into a set of database tables using an appropriate tool such as Oracle or MS SQL Server, and SQL Data Definition Language (DDL).

· Use SQL Data Manipulation Language to create and query sample data
Chapter 1   Introduction of Database Concepts
1.1 Introducing the Database and the DBMS

1.2.1 Role and Advantages of the DBMS 

1.2.2 Types of Databases

1.2 Why Database Design Is Important 

1.3 Historical Roots: Files and File Systems

1.4 Problems with File System Data Management

1.4.1 Structural and Data Dependence 

1.4.2 Data Redundancy 

1.5 Database Systems 

1.5.1 The Database System Environment

1.5.2 DBMS Functions

1.5.3 Managing the Database System

Chapter 2   Data Models 

2.1 Data Modeling and Data Models

2.2 The Importance of Data Models 

2.3 Data Model Basic Building Blocks

2.4 Business Rules 

2.4.1 Discovering Business Rules

2.4.2 Translating Business Rules into Data Model Components 

2.5 The Evolution of Data Models 

2.5.1 The Hierarchical Model 

2.5.2 The Network Model 

2.5.3 The Relational Model 

2.5.4 The Entity Relationship Model

2.5.5 The Object-Oriented (OO) Model 

2.5.6 The Convergence of Data Models 

2.5.7 Database Models and the Internet 

2.6 Degrees of Data Abstraction 

2.6.1 The External Model

2.6.2 The Conceptual Model

2.6.3 The Internal Model 

2.6.4 The Physical Model 

Chapter 3   The Relational Database Model 

3.1 A Logical View of Data 

3.1.1 Tables and Their Characteristics 

3.2 Keys

3.3 Integrity Rules

3.4 Relational Set Operators 

3.5 The Data Dictionary and the System Catalog 

3.6 Relationships within the Relational Database 

3.6.1 The 1: M Relationship 

3.6.2 The 1:1 Relationship 

3.6.3 The M: N Relationship 

3.7 Indexes

Chapter 4   Entity Relationship (ER) Modeling 

4.1 The Entity Relationship Model (ERM) 

4.1.1 Entities

4.1.2 Attributes

4.1.3 Relationships

4.1.4 Connectivity and Cardinality 

4.1.5 Existence Dependence 

4.1.6 Relationship Strength 

4.1.7 Weak Entities

4.1.8 Relationship Participation 

4.1.9 Relationship Degree 

4.1.10 Recursive Relationships 

4.1.11 Associative (Composite) Entities 

4.2 Developing an ER Diagram 

4.3 Database Design Challenges: Conflicting Goals

4.4 The Extended Entity Relationship Model 

4.4.1 Entity Supertypes and Subtypes 

4.4.2 Specialization Hierarchy 

4.4.3 Inheritance

4.4.4 Subtype Discriminator 

4.4.5 Disjoint and Overlapping Constraints 

4.4.6 Completeness Constraint 

 4.4.7 Specialization and Generalization

Chapter 5   Normalization of Database Tables 

5.1 Database Tables and Normalization 

5.2 The Need for Normalization 

5.3 The Normalization Process 

5.3.1 Conversion to First Normal Form 

5.3.2 Conversion to Second Normal Form 

5.3.3 Conversion to Third Normal Form 

5.4 Surrogate Key Considerations 

5.5 Higher-Level Normal Forms 

5.6.1 The Boyce-Codd Normal Form (BCNF) 

5.6.2 Fourth Normal Form (4NF) 

5.6 Normalization and Database Design 

5.7 Denormalization 

Chapter 6   Relational Algebra and Relational calculus


  6.1 Introduction to Relational Algebra and Relational calculus
  6.2 The difference between relational algebra and relational calculus.

  6.2 Relational algebra operations -- Simple projection, selection, difference, renaming,    union, intersection, division, join (natural, equi, inner, outer) and Cartesian product 

 Chapter 7 Structured Query Languages (SQL) 

7.1 Introduction to SQL

7.2 Data Definition Commands 

7.2.1 The Database Model 

7.2.2 Creating the Database 

7.2.3 The Database Schema 


7.2.4 Data Types

7.2.5 Creating Table Structures 2

7.2.6 SQL Constraints 

7.2.7 SQL Indexes

7.3 Data Manipulation Commands 

7.3.1 Adding Table Rows 

7.3.2 Saving Table Changes 

7.3.3 Listing Table Rows 

7.3.4 Updating Table Rows 

7.3.5 Restoring Table Contents 

7.3.6 Deleting Table Rows 

7.3.7 Inserting Table Rows with a Select Subquery 

7.4 SELECT Queries

7.4.1 Selecting Rows with Conditional Restrictions 

7.4.2 Arithmetic Operators: The Rule of Precedence 

7.4.3 Logical Operators: AND, OR, and NOT 

7.4.4 Special Operators 

7.5 Advanced Data Definition Commands 

7.5.1 Changing a Column’s Data Type 

7.5.2 Changing a Column’s Data Characteristics 

7.5.3 Adding a Column 

7.5.4 Dropping a Column 

7.5.5 Advanced Data Updates 

7.5.6 Copying Parts of Tables 

7.5.7 Adding Primary and Foreign Key Designations 

7.5.8 Deleting a Table from the Database 

7.6 Advanced SELECT Queries 

7.6.1 Ordering a Listing 

7.6.2 Listing Unique Values 

7.6.3 Aggregate Functions 

7.6.4 Grouping Data 

7.7 Virtual Tables: Creating a View

7.8 Joining Database Tables 

7.8.1 Joining Tables with an Alias 

7.8.2 Recursive Joins 

7.8.3 Outer Joins

Chapter 8   Advanced SQL 

8.1 Relational Set Operators 

8.1.1 UNION

8.1.2 UNION ALL

8.1.3 INTERSECT

8.1.4 MINUS

8.1.5 Syntax Alternatives 

8.2 SQL Join Operators

8.2.1 Cross Join

8.2.2 Natural Join

8.2.3 Join USING Clause 

8.2.4 JOIN ON Clause 

8.2.5 Outer Joins

8.3 Subqueries and Correlated Queries 

8.3.1 WHERE Subqueries 

8.3.2 IN Subqueries 

8.3.3 HAVING Subqueries 

8.3.4 Multirow Subquery Operators: ANY and ALL 

8.3.5 FROM Subqueries 

8.3.6 Attribute List Subqueries 

8.3.7 Correlated Subqueries 

8.4 SQL Functions 

8.4.1 Date and Time Functions 

8.4.2 Numeric Functions 

8.4.3 String Functions 

8.4.4 Conversion Functions 

8.5 Updatable Views

8.6 Procedural SQL

8.6.1 Triggers

8.6.2 Stored Procedures 

Chapter 9   Database Design 

9.1 The Information System 

9.2 The Systems Development Life Cycle (SDLC) 

9.2.1 Planning

9.2.2 Analysis

9.2.3 Detailed Systems Design 

9.2.4 Implementation 

9.2.5 Maintenance 

9.3 The Database Life Cycle (DBLC) 

9.3.1 The Database Initial Study 

9.3.2 Database Design 

9.3.3 Implementation and Loading 

9.3.4 Testing and Evaluation 

9.3.5 Operation

9.3.6 Maintenance and Evolution 

9.4 Database Design Strategies 

9.5 Centralized vs. Decentralized Design 

----------------------------------------------------------------------------------------------------------------

SOFTWARE REQUIREMENT:  SQL/ORACLE or  MS SQL SERVER
RESOURCE MATERIAL:

Prescribed: Hoffer, J.A., Prescott, M. & Topi, H. (2008) Modern database management. (9 th ed.) .NJ: Prentice Hall.
Recommended:
Date, C. J. (2003) An introduction to database systems. (8 th ed.). NJ: Addison Wesley.

Shah, N. (2004) Database systems using oracle . (2nd ed.). NJ: Prentice Hall.
METHODS OF DELIVERY:
1. Lectures
2. Lab
METHODS OF ASSESSMENT AND EVALUATION:
Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
20%
Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
50%

AMIT, ARBAMINCH UNIVERSITY

 (Department of Computer Science and IT)

(COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------
Course Code: Computer Organization and Architecture (3, 2, 3)


Course Code: Comp352


Lecture: 
3 hours; Lab: None
Pre-requisite: Introduction to Information Technology(InTc201)
----------------------------------------------------------------------------------------------------------------

Course Description

This course introduces students to basic computer organization and architecture concepts. It covers: number systems, Boolean algebra, digital logic circuits and their design, simple machine architecture, genealogy of microprocessors, organization of memories, organization of input and output subsystem, I/O interface;  parallel processing, symmetric multiprocessing and clustering, functional organization, multiprocessor; , pipelining, superscalar, parallel processing techniques, memory hierarchies.

 ---------------------------------------------------------------------------------------------------------------

Course outline

Chapter 1 Introduction 

· The Decimal System 

· The Binary System 

· Converting between Binary and Decimal 

· Hexadecimal Notation 

· Boolean Algebra 

· Gates 

· Combinational Circuits 

· Sequential Circuits 

· Programmable Logic Devices 
· Organization and Architecture 

· Structure and Function 

Chapter- 2 : A Top-Level View of Computer Function and Interconnection 

· Computer Components 

· Computer Function 

· Interconnection Structures 

·  Bus Interconnection 

· PCI 

Chapter -3:  Cache , Internal  and External Memory, 

· Computer Memory System Overview 

· Cache Memory Principles 

· Elements of Cache Design 

· Pentium 4 Cache Organization 

· ARM Cache Organization 

· Semiconductor Main Memory 

· Error Correction 

· Advanced DRAM Organization  

· Magnetic Disk 

· RAID 

· Optical Memory 

· Magnetic Tape

Chapter -4:  Input/output 

·  External Devices 

·  I/O Modules 

·  Programmed I/O 

·  Interrupt-Driven I/O 

·  Direct Memory Access 

·  I/O Channels and Processors 

Chapter -5:  Processor Structure and Function 

·   Processor Organization 

·   Register Organization 

·   The Instruction Cycle 

·   Instruction Pipelining 

·   The x86 Processor Family 

·   The ARM Processor 

Chapter- 6:  Reduced Instruction Set Computers (RISCs) 

· Instruction Execution Characteristics 

· The Use of a Large Register File 

· Compiler-Based Register Optimization 

· Reduced Instruction Set Architecture 

· RISC Pipelining 

· MIPS R4000 

· SPARC 

· The RISC versus CISC Controversy 

Chapter- 7:  Instruction-Level Parallelism and Superscalar Processors 

· Overview 

· Design Issues 

· Pentium 4 

· ARM Cortex-A8 

Chapter- 8:  Control Unit Operation and Micro programmed Control

· Micro-operations 

· Control of the Processor 

· Hardwired Implementation  
· Basic Concepts 

· Microinstruction Sequencing 

· Microinstruction Execution 

Chapter -9 : Parallel Processing 

· The Use of Multiple Processors 

· Symmetric Multiprocessors 

· Cache Coherence and the MESI Protocol 

· Multithreading and Chip Multiprocessors 

· Clusters 

· Non uniform Memory Access Computers 

· Vector Computation 

-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, Demonstrations , Practical

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
20%
Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
50%

-----------------------------------------------------------------------------------------------------------------------------------
Textbooks and References

1. Stallings, W.: Computer Organization and Architecture: Designing for Performance, (8th ed), Prentice Hall, 2010.
2. Andrew S. Tannenbaum, Structured Computer Organization,(4th  ed), Prentice Hall, 1999.
AMIT, ARBA MINCH UNIVERSITY
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Course Name: System Administration & Network(3,2,3)

Course Code: InTc 476 
Lecture: 
3 hours

Lab: 
3 hours

Prerequisite: None

Course Description

The course introduces principles, ideas and practices associated with network and system administration. The emphasis is on the general principles involved in setting up, configuring and maintaining computer systems. This course provides some practical exposure to the network and system administration. Topics covered include goals of system administration, overview of operating systems, planning and implementing computer systems, providing security, troubling shooting and problem solving.

Course Outline

Chapter 1: Review of Networking

Fundamentals of data communication, N/w related topics, topology, access methods, protocols, N/w devices, Windows N/w concepts- workgroups, server domain, domain controllers, windows active directory, Network design concepts.

Chapter 2: Introduction to system administration

Philosophy of System administration, Roles and responsibilities, The skills required for system and network administration, The scope, The goals and challenges of system administration,  policies, procedures & security,  documentation, system administration tasks/w o/s administration..
Chapter 3:  User administration concepts and Mechanisms

Users and Capabilities, user administration, adding users, groups, managing users, groups , deleting users, groups, files associated with user profiles in LINUX, Use of windows active directory, Create & manage special purpose limited accounts

Chapter 4: Automatic System Administration tasks

Windows host scripting, use cron or anacron to run jobs at regular intervals & to     use at specific time, manage cron & at jobs, configure user access to cron & at services

Chapter 5:  Administration of disk file systems  

Configure disk partitions and then create file systems on media such as hard disk, use various mkfs commands to set up partitions and create various file systems such as ext2,ext3,vfat,maintain integrity of file systems, monitoring disk usage, file system checking, repair and maintenance ,mounting and unmounting of file system, manage disk quotas, manage file permissions and ownership, Linux, Windows installation and package management, resource monitoring and management, backup and restore system and user.

Chapter 6:  Security

Perform security administration tasks

· Hardening init

· Hardening GRUB

· Hardening BIOS(setting password on BIOS)

· Password locking/unlocking

· Setup limits for user logins, processes & memory usage

· Basic sudo configuration & usage

· Audit a system to find files with the suid/sgid bit set

Setting up host security

· Awareness of shadow passwords & how they work

· Turnoff n/w services not in use

· Role of TCP wrappers

Securing data with encryption

Introducing SSL

· Host authentication

· User authentication

· GnuPG( combination of symmetric & asymmetric cryptography for secure communications)

· Commandline tool gpg( handles signing, encrypting, decrypting & key management)

· Digital signatures.

Chapter 7:  Network Administration Overview
Review understanding of TCP/IP n/w fundamentals, review change and verify configuration settings on client hosts, configuring DHCP, Configuring DNS, Configuring proxy server, Configuring subnets, Configuring routers & switches, Configuring webserver, setting up firewalls, Trouble shooting network, manually/automatically configure n/w interfaces & routing tables to include adding, starting , stopping, restarting, deleting or reconfiguring n/w interfaces. Change view or configure the routing table & correct an improperly set default route manually, debug problems associated with n/w configuration, Remote administration of a n/w,Implement VMPLAYER, VMWARE 

Reference List:

Thomas A. Limoncelli Christina J. Hogan Strata R. Chalup, (2007), The Practice of System and Network Administration Second Edition, Pearson Education, Inc. 

Mark Burgess(2000), Principles of Network and System Administration, JOHN WILEY & SONS, LTD

Dan Dinicolo, Hands-on-Microsoft Windows Server 2003Administration 2003.
Nicholas Well, The Complete Guide to Linux System Administration, Thomas Course Technology, 2005
AMIT, ARBA MINCH UNIVERSITY
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----------------------------------------------------------------------------------------------------------------

Course Name: Data Communication and Computer Networks (4, 3, 3)

Course Code: Comp 472 
Lecture: 
3 hours

Lab: 
3 hours

Prerequisite: None

----------------------------------------------------------------------------------------------------------------

Course Description
This is a course designed to introduce the students to basic principles and techniques of data communication in computer networks. Topics covered are :Application of Computer Networks; overview of the OSI and TCP/IP reference models, the Internet; network types: LAN, MAN, WAN, Intranet, Internet; network protocols; Data Communications, analog and digital signals, modulation; guided and unguided transmission media and their characteristics: guided media (twisted pair, coaxial cable, fiber optic), unguided media (satellite, microwave, radio), encoding, multiplexing, synchronous and asynchronous communication, transmission impairments; connecting devices: repeater, hub, switch, bridge, router, gateway, firewall; switching techniques, circuit switching, packet switching, message switching; error detection and correction; flow and error control; multiple access methods; network topologies, bus, ring, star, mesh; LANs, Ethernet (standard, fast, gigabit), token bus, token ring; WANs, host-to-host delivery, internetworking, addressing, routing; commonly used application layer protocols.

Course outline

----------------------------------------------------------------------------------------------------------------

CHAPTER 1: INTRODUCTION
·   A Communications Model 

·   Data Communications 

·   Data Communications Networking 

·   Protocols and Protocol Architecture

·   Concepts and Terminology 

·   Analog and Digital Data Transmission 

·   Guided Transmission Media 

·   Wireless Transmission 

·   Transmission Impairments 

CHAPTER 2: DATA ENCODING 
·  Digital Data, Digital Signals 

·   Digital Data, Analog Signals 

·   Analog Data, Digital Signals 

·  Analog Data, Analog Signals 

·  Spread Spectrum 

CHAPTER 3: DATA COMMUNICATION INTERFACE and Data Link Control
·   Asynchronous and Synchronous Transmission 

·   Line Configurations 

·   Interfacing 

·   Flow Control 

·   Error Detection 

·   Error Control 

·   High-Level Data Link Control (HDLC) 

·   Other Data Link Control Protocols 

CHAPTER 4: MULTIPLEXING
·   Frequency-Division Multiplexing 

·   Synchronous Time-Division Multiplexing 

·   Statistical Time-Division Multiplexing 

Chapter 5: Circuit Switching and Packet Switching

·   Switched Networks 

·   Circuit-Switching Networks 

·   Switching Concepts 

·   Routing in Circuit-Switched Networks 

·   Packet-Switching Principles 

Chapter 6: LAN Architecture and LAN Systems
·   BUS/ TREE LANS,  Ring LANS Star LANs, 

·   Wireless LANs

·   Ethernet and Fast Ethernet (CSMA/CD)  

·  Token Ring and FDDI 

·   ATM LANS 

·   Fiber channel 

Chapter 7: Network Layer 

· Network layer design issues 

·  Routing algorithms: 
· Shortest path routing algorithm, 

· Distance vector routing algorithm, 

· Flow based routing algorithm, 

· Broadcast routing, 

· Multicast routing. 

· Internetworking:

· IP Protocol 

· IP Addresses and Internet control protocols

· Tunneling 

Chapter-8: Transport layer 

· Elements of Transport Protocols,

· Addressing, 

· Connection Establishment

· Connection Release, 

-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstration and practical

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

       Assignments & Quiz
=
25%

Mid Semester
Exam
  

  =
25%


Final Semester Exam 
   

 =
50%

Text books:
W. Stallings: Data and Computer Communications (7th ed), Prentice Hall, 2004.

 A. S. Tannenbaum: Computer Networks( 4th  ed), Prentice Hall, 2003.

AMIT, ARBA MINCH UNIVERSITY

Department of Computer Science and IT

 (COURSE OUTLINES)
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Course Name: IT Project Management (3, 3,0)

Course Code: InTc382
Lecture: 
3 hours

Lab: 
3 hours

Prerequisite: None

----------------------------------------------------------------------------------------------------------------

Chapter 1- Introduction to IT Project Management 

1.1. Importance of IT  project management 

  1.1.1 What is a project? 

  1.1.2 Problems with IS Projects 

  1.1.3 What is Project Management?

1.2. Stages of Project 

  1.2.1. The Feasibility Study

    1.2.1.1 The Cost-benefit Analysis 

1.2.2. Planning

  1.2.3. Project Execution

  1.2.4 Project and Product Life Cycles 

1.3. The Stakeholder of a Project 

  1.3.1 All parties of a project 

  1.3.2 The Role of Project Manager

1.4. Project Management Framework 

1.5. Software Tools for Project Management

2) Project Planning 

2.1. Integration Management

2.1.1 What is Integration Management 

2.1.2. Project Plan Development 

2.1.3. Plan Execution

2.2 Scope Management

2.2.1 What is Scope Management? 

2.2.2 Methods for Selecting Projects

2.2.3 Project Charter

2.2.4 Scope Statement

2.2.5 Work Breakdown Structure

2.3 Stepwise Project Planning

2.3.1 Overview of Project Planning

2.3.2 Main Steps in Project Planning

3) Project Scheduling 

3.1 Time Management

3.1.1. Importance of Project Schedules

3.1.2. Schedules and Activities 

3.1.3. Sequencing and Scheduling Activity 

3.2. Project Network Diagrams

4) Project Cost Management 

4.1. Importance and Principles of Project Cost Management 

4.2. Resource Planning 

4.3. Cost Estimating

4.4. Cost Budgeting 

4.5 Cost Control 

5) Project Quality Management 

5.1 Quality of IT Projects

5.2 Stages of IT Quality Management

5.2.1 Quality Planning 

5.2.2 Quality Assurance 

5.2.3 Quality Control 

5.3 Quality Standards 

5.4 Tools and Techniques For Quality Control

6) Project Human Resources Management 

6.1. What is Project Human Resources Management? 

6.2 Managing People

6.3. Organizational Planning 

6.4. Issues in Project Staff Acquisition and Team Development

7) Project Communication Management 

7.1. Communications Planning 

7.2. Information Distribution 

7.3. Performance Reporting 

7.4. Administrative Closure 

7.5. Suggestions for Improving Project communications 

8) Project Risk Management 

8.1. The Importance of Project Risk Management 

8.2. Common Sources of Risk in IS projects 

8.3. Risk Identification 

8.4. Risk Quantification

8.5. Risk Response Development and Control 

9) Project Procurèrent Management 

9.1. Importance of Project Procurèrent Management 

9.2. Procurèrent Planning 

9.3. Sollicitation 

9.4. Source Selection

9.5. Contract Administration 

9.6. Contract Close-out 

10) Project Management Process Groups 

10.1
Introduction to Project Management Process Groups 

10.2. Project Initiation 

10.3. Project Planning 

10.4. Project Executing 

10.5. Project Controlling and Configuration Management 


10.6. Project Closing 
Methodology

Three lecture hours are scheduled per week for this course.  These hours are fully used to lecture the course. Students will be asked to read certain topics on their own before a class discussion. As part of this course’s assignment the class will be divided into groups.  At the end of the course, each group in the class is supposed to do assignments and present it in class. The delivery of the project is subjected to deadline. No extensions will normally be granted for the deadline. 

There will be midterm exam for this course. Final examination will be given on the dates specified by the University. The examinations will focus on understanding and applying the concepts taught in class and in tutorial sessions of the course. The following topic deals with the details of the assessment methods of the course. 

Assessment Methods

Your final mark will be calculated using the following formula: 

Evaluation (100%):

· Assignments: 
   15%

· Mid-term exam: 30%

· Final Exam: 
   55%
Reference books 

· A Guide to the Project Management Body of Knowledge, Project Management Institute, Pennsylvania, USA (2000) 

· “Information Technology Project Management” Kathy Schwalbe, International Student Edition, THOMSON Course Technology, 2003

· Basics of Software Project Management, NIIT, Prentice-Hall India, 2004

· Software Project Management in Practice, Pankaj Jalote, Pearson Education, 2002

· Software Project Management, A Concise Study, S.A. Kelkar, Revised Edition, Prentice-Hall India, 2003

AMIT, ARBA MINCH UNIVERSITY

Department of Computer Science and IT

 (COURSE OUTLINES)
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Course Name: Advanced Programming  (3,2,3)

Course Code: Comp 419
Lecture: 
   3hours; 
Lab: 
3 hours; 

Pre-requisite: Object Oriented Programming (Comp 314)

Course outline

Chapter 1: Reviews of Object-Oriented Programming

· Introduction

· Superclasses and Subclasses

· protected Members

· Relationship between Superclasses and Subclasses

· Constructors in Subclasses

· Object Class

· Demonstrating Polymorphic Behavior

· Abstract Classes and Methods

Chapter 2: Exception Handling

· Introduction

· Exception-Handling Overview

· Handling Arithmetic Exceptions and Input Mismatch Exceptions

· When to Use Exception Handling

· Java Exception Hierarchy

· Finally Block

· Chained Exceptions

· Declaring New Exception Types

Chapter 4: Files and Streams

· Introduction

· Data Hierarchy

· Files and Streams

· Class File

· Sequential-Access Text Files

· Object Serialization

· Additional java.io Classes

· Opening Files with JFileChooser 
Chapter 4: GUI Components

· Introduction

· Simple GUI-Based Input/Output with JOptionPane.

· Overview of Swing Components

· Displaying Text and Images in a Window

· Text Fields and Event Handling 

· Common GUI Event Types and Listener Interfaces

· Overview JButton ,JComboBox JList and JTextArea

· Mouse Event Handling and Key-Event Handling

· Introduction to Java Applets

Chapter 5: Multithreading

· Introduction

· Thread States: Life Cycle of a Thread

· Thread Priorities and Thread Scheduling

· Creating and Executing Threads

· Thread Synchronization

Chapter 6: Networking

· Introduction

· Manipulating URLs

· Reading a File on a Web Server

· Establishing a Simple Server Using Stream Sockets

· Establishing a Simple Client Using Stream Sockets

· Client/Server Interaction with Stream Socket Connections

· Connectionless Client/Server Interaction with Datagrams

· Security and the Network

Chapter 7: Accessing Databases with JDBC

· Introduction

· Relational Databases

· Relational Database Overview

· Manipulating Databases with JDBC

· RowSet Interface

· PreparedStatements

· Stored Procedures

· Transaction Processing

Chapter 8: Introduction to distribute systems

· RMI 

· Distribute object system

· Distributed object design vs. classic object design 

· Distributed technologies

-----------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstration and practical’s
Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

       Assignments & Quiz
=
30%

Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
40%

----------------------------------------------------------------------------------------------------
Text books

1. H. M. Deitel & P. J. Deitel, Java: How to Program ( 7th ed) , USA , Prentice Hall, 2009

AMIT, ARBAMINCH UNIVERSITY

Department of Computer Science and IT
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COURSE NAME:
Multimedia
COURSE CODE:
InTc 322






PRE-REQUISITE: 
None



CREDIT HOURS: 
3,2,3






Chapter One

 Introduction

1.1 What is Multimedia?

1.2 History of Multimedia

1.3 Multimedia and Hypermedia

1.4 Multimedia and World Wide Web

Chapter Two

 Multimedia Authoring and Tools

2.1 What is Multimedia Authoring?

2.2 Some Useful Editing and Authoring Tools  2.3 Authoring Paradigms

Chapter Three 

Data Representations

3.1 Graphics/Image Data Representation 

3.2 Digital audio and MIDI 

3.3 Popular File Formats

Chapter Four

Image and Video

4.1 Color Science

4.2 Colour Models in Images 4.3 Colour Models in Video

Chapter Five 

Fundamental Concepts in Video 5.1 Types of Video Signals 

           5.2 Analogue Video 

           5.3 Digital Video 

            5.4 Different TV standards

Chapter Six

Basics of Digital Audio

6.1 Digitization of Sound

6.2 Quantization and Transmission of Audio

Chapter Seven

Lossless Compression Algorithms

7.1 Introduction

7.2 Basics of Information Theory

7.3 Run-Length Coding

7.4 Variable-Length Coding (VLC) 

7.5 Dictionary Based Coding 

7.6 Huffman Coding 

7.7 Arithmetic Coding 

7.8 Lossless Image Compression

Chapter Eight

 Loss Compression Algorithms

           8.1 Introduction 

           8.2 Distortion Measures 

           8.3 The Rate Distortion Theory 

           8.4 Quantization 

           8.5 Transform Coding

Chapter Nine

Image Compression Standards
                  the JPEG Standard

Chapter Ten

 Basic Video Compression Techniques

1 Introduction to Video Compression

2 Video Compression Based on Motion Compensation 

Chapter Eleven

 MPEG Video and Audio Coding

1. Video Compression 

2 MPEG Audio Compressions
	Assessment
	Programming Assignments=15% ,Project work= 20  % ; Lab Exam =25% ; written Final examination= 40%

	References:


	1) Ze-Nian Li and Mark S. Drew, Fundamentals of Multimedia, Prentice Hall, 2004.

2) Richard Brice, Multimedia and Virtual Reality Engineering, Newnes, 1997

3) Jon Crowcroft, Mark Handley, Ian Wakeman; Internetworking Multimedia,

Morgan Kaufmann Publishers, San Francisco, California, 1999

4) Doug Sahlin, Flash 5 Virtual Classroom, McGraw-Hill, 2001, California 
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COURSE NAME:
IT Social, Professional and Ethical Issues


COURSE CODE:
InTc 391






PRE-REQUISITE: 
None



CREDIT HOURS: 
3,3,0






Course Description: The course is designed to provide the basic knowledge of Professionalism, ethical issues in IT domain, its importance in real life and in organizations, especially in global competitive environment. 

Objectives of the course: This course enables the students to:

· Acquire basic understanding of Ethical and legal basis for privacy protection, 
· Acquire sound understanding of Privacy implications in IT practices, 
· Acquire fundamental understanding of Technological strategies for privacy protection, 
· Define and explains Freedom of expression in cyberspace and its legal and political consequences. 
· Define Community values, Nature of professionalism
· Explain The role of the professional in public policy, 
· Develop intellectual property, Copyrights, patents etc. 
------------------------------------------------------------------------------------------------------------

Course Outlines

Chapter 1. Ethics in Professional practices, Community Services and Credentialing

· What is Ethics and Global Perspectives? 
· Why do We study Ethics

· Why the Ethics in Engineering Programmes / Computing Ethics?

· A new venture of Computer Ethics

· Regulatory Requirements for Ethics Programs

· Topics in Computer Ethics

· Computers in the Workplace:  

· Computer Crime:  

· Privacy and Anonymity: 

· Intellectual Property: 

· Professional Responsibility and Globalization: 

· Common Computer Ethics Fallacies (Misleading notion/myth)

· Hacking and Hacktivism

· Ethics Codes of Conduct and Resources

· The Code of Fair Information Practices:  
· Internet Activities Board (IAB) (now the Internet Architecture Board) and RFC 1087: 

· Computer Ethics Institute (CEI). 

· National Conference on Computing and Values:  

· The Working Group on Computer Ethics:  
· National Computer Ethics and Responsibilities Campaign (NCERC):  

· Organizational Ethics Plan of Action

· Community values
· Introduction
· The need for redesign & Community values: 
· Conditions to meet the objectives of the new approach: 
· Shared vision

· Senior management commitment

· Empowered and collaborative workers

· Realistic expectations 

· Sufficient budget

· All round professional development

· Community Services Are Redefined
· ommunity Services
· Professionalism and Nature of professionalism
· What is professionalism?
· What does it look like?
· Professionalism in computing
· The characteristics of a computer professional
· Why Professionalism?   

· The professional role
· Social and Professional Issues (SPI)
· Various forms of Professional Credentialing
· Types of Credentialing, Degrees, Diplomas, Certifications in CS/IT Domain
· The future of professional credentialing will be forever changing.  
· Advantages and disadvantages of a career in computing Profession

· Advantages of a Computing Career

· Disadvantages of a Computing Career
· The role of the professional in public policy
· What is public policy?

· Why should professionals be involved?
· The Office of Technology Assessment

· Computer Professionals for Social Responsibility
· Professional Codes of Ethics: ACM, IEEE, ICCP
· What the future holds…
· Way of maintaining awareness of consequences (penalty). 
Chapter 2: Issues related to intellectual property

· Issues related to intellectual property
· What is Intellectual Property?
· Common types of intellectual property include 
· Categories

· Case study

· Copyrights
· Copyright by country
· Scope
· Obtaining and enforcing copyright
· Patents 
· Types of patents

· Utility patent,

· Design patent, 

· Plant patent.

· How to get patient?

· Secrets (Trade secret)
· Patents or Trade Secrets

· Protection
· Comparison with trademarks
· Comparison with patents
· Protecting trade secrets
· Discovering trade secrets
· Piracy 
· The copyright infringement of software and legal consequences
· Transition of intellectual property. 
Chapter 3. Ethical and legal basis for privacy protection

· Ethical and legal basis for privacy protection, 
· Privacy implications, 
· Technological strategies for privacy protection, 
· Communication Privacy
· Electronic communication and Privacy protection Act
· Origins of broadcast regulations
· Anonymity vs. Transparency
· Computing Ethics in Professional environment
· Privacy and Civil Liberties 
· Crimes in Computing 
· Ethical and Legal Basis for Privacy Protection
· Law

· Privacy Implication of Massive Database Systems

· Database Privacy

· Technological Strategies for Privacy Protection

· Protecting Your Privacy

· Historical Methods

· Authentication Methods

· What You Know

· What You Are

· Data Aggregation and Data Mining

· Future Impact

· Communications Privacy 

· Electronic Communication Privacy Protection Act

· Origion of broadcaste regulation

· Anonymity vs Transparency
· Case study- 

· Information Technology Growth In Ethiopia

· Potential Benefits of Information Technology in Ethiopia 
· Core ICT Application Areas for Development in Ethiopia 
· Recommendations
Chapter 4. Freedom of expression in cyberspace

· Freedom of Expression in Cyberspace 

· Introduction

· What Makes Cyberspace Different

· Freedom of Expression in Cyberspace
· Free speech on the Internet
· Personal Information on web page

· Motivations 

· Official/ Celebrity sites 

· Sites of academics 

· Web public policy challenges and Internet censorship

· International Issues

· Internet Law and Hacking
· What is Internet Law?

· What is Computer Hacking Laws

· Are These Laws Really Effective? 

· Cyber Crime or Computer Crime 
· Types of hacking

· Effectiveness of Computer Hacking Laws

· Law governing computers and the Internet. 

· Malicious kinds of software, or “programmed threats 

· Cyber Forces

· Professional Responsibility
· Globalization and information Ethics
· Global Laws
· Global Cyber business
· Global Education
· Information Rich and Information Poor
· International Implications

· Intercultural Implications

· Organizations in Computer Privacy

· Whistle blowing, 

· Famous Whistleblowers; 
· Types of Whistle blowing, 
· conditions to Meet Before Going Public, 
· Issues in whistle blowing
· Technology driven private public boundary shifts

· Cryptography  

· Pitfalls of technology and Policy

· Confidentiality

· Integrity

· Authentication
· Authorization
· Digital Signature 

Methods of teaching:  Lecture, demonstration and case studies

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)


                Assignments & Quiz
 =
20%

Mid Semester
Exam
    =
30%


Final Semester
Exam 
    =
50%

-----------------------------------------------

Total


 100%

Reference: Major Source Web Sites, White Papers, Research Papers, Case studies, Reports, Cyber sites.
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None
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	Week
	Topics

	1 
	Application Software

· Introduction

· Classification of application software

· Version Vs release

· Software acquisition

· Localization

	2-4
	SPSS

· Introduction to SPSS

     (Working with data from different sources ,Data types in SPSS ,Editing and Manipulating Data)

· Graphs (creating graphs, and editing graphs)

· Analysis(generating reports, pivot tables)

	5-7
	Automating Office applications

· introduction to VBA (what is it? What it can do?)

· recording and running macros in MS-word, MS-Excel, and MS-Power point

· deleting and customizing macros

· using the Visual Basic editor  

· editing macros

	8-10
	Coding in VBA

· introduction to VBA elements (procedures, statements, keywords, operators, expressions, values)

· creating procedures

· objects and methods

· arrays and functions

· dialog boxes

	Exam 1

	11and 12
	Using MS-Word and MS-Excel object model

· MS-Word object Model

· MS-Excel object Model

	13
	Debugging 

· Types of errors

· VBA’s Debugging tools

	Assignment #1

	14
	Open source applications

· Principle of open source

· Open source Vs Proprietary 

· Merits and demerits of open sources 

· Demonstration of open source application ‘X’

	Assignment #2

	15
	Custom designed Application software

· Off-the-shelf Vs custom designed software

· Assessing organization’s 

· Preparing Application requirement specification document 

	Exam 2
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Chapter 1: Operating system Theory

· What is an operating system?

· History of operating system

· Main functions of an Operating system

· Process management 

· Memory management

· File management

· Device management

· Security management

· Command interpretation

· Types of operating system

· Time sharing

· Real-Time systems

· Multiuser systems

· Multitasking system

· Multiprocessing systems

· Some popular operating systems

Chapter 2: MS-DOS

· Introduction

· Understanding Files

· Working with files

· Directories and paths

· Working with Directories

· Viewing Directory contents

· Making, Deleting, and copying Directories.

· Batch Programs.

Windows OS installation

· Preparation

· Running the windows installation process

· Using automatic updates

· Using windows update

· Installation log files.

· Multiple Boot Options

Managing users and groups in windows 

· Windows  user accounts

· Working with user accounts

· Managing user properties

· Creating and managing groups.

· Options for security management configurations.

· Analyzing system Security

Managing files 

· Understanding files and folders

· Switching  file system

· Setting folder options 

· EFS and file compression

· NTFS permissions

· Offline files

Managing Disks 

· Configuring file systems

· Configuring disk storage

· Disk management utilities

· Mounting 

· Setting disk quotas 

· Disk Defragmenter and cleanup utility.

· Managing CD-ROMs and DVD

Using the Linux OS

· Introduction 

· Installing Linux

( Dual-booting, Virtual computer, Installing within windows) 

Accomplishing common tasks in Ubuntu

Managing users, groups and file systems

· Managing Users and Groups

(user accounts, managing groups and password, Disk quotas)

· Managing files

(mounting, important file system  locations, file permissions, compression)

Bash Shell

· Introduction

· Understanding Files

· Working with files

· Directories and paths

· Working with Directories

· Viewing Directory contents

· Advanced bash techniques (redirection, piping, brace expansion, wild cards)

Bash scripting.

Managing security in Linux

 (checking for vulnerability, security settings, firewall, backup, using system monitoring tools)
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1. PC HARDWARE COMPONENTS  

1.1 Identifying hardware components of a computer and their functions. 

1.1 The processor /CPU

1.2  Memory 

1.3 Storage devices

1.4  The adapter cards

1.5  Display devices

1.6  Ports , cables and connectors  
1.7 PC  disassembly ,reassembly and upgrading 

2. BIOS set up  configuration 

2.1 What is BIOS  

2.2  Entering BIOS setup

2.3  Setting boot priority 

2.4  BIOS Beep sounds              

3. INSTALLATION OF OPERATING SYSTEMS 

4.1 Requirements to install operating systems 

4.2  Installing windows XP

4.3 Formating hard disk

4.4  Hard disk Partitions 

4.5 Jumper configuration for hard disk

4.6 Installing  and uninstalling application softwares

4. TROUBLESHOOTING  WINDOWS PROBLEMS 

4.1 Fixing problems caused by hardware  

4.2 Fixing problems caused by applications 

4.3 Troubleshooting windows start up problems 

5.  WINDOWS  TROUBLESHOOTING TOOLS 

5.1 Device manager  

5.2 Disk clean up

5.3 Disk defragment 

5.4 System Configuration Utility

5.5 system restore 

5.6 CHKDS

6. TECHNICAL SUPPORT: PC DIAGNOSTICS AND REPAIR  
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	Date
	Topic
	Subtopic

	Week 1-2
	Revision of IPv4 Addressing
	Hierarchical IP Addressing Scheme

	
	
	Private IP Addresses

	
	
	Broadcast Addresses

	
	
	Subnetting

	
	
	Variable Length Subnet Masks

	Week 3-4
	Cisco IOS and SDM
	The IOS User Interface

	
	
	The Command Line Interface

	
	
	Router and Switch Administrative Configurations

	
	
	Router Interfaces

	
	
	Viewing, Saving and Erasing Configurations

	
	
	Cisco’s Security Device Manager

	Week 5-6
	Managing a Cisco Internetwork
	Internal Components of a Router

	
	
	The Router Boot Sequence

	
	
	Managing Configuration Register

	
	
	Backup/Restore Cisco IOS

	
	
	Using Cisco Discovery Protocol  (CDP)

	
	
	Using Telnet

	
	
	Resolving Hostnames

	
	
	Checking Network Connectivity

	Week 7-9
	IP Routing
	Routing Basics

	
	
	The IP Routing Process

	
	
	Configuring IP Routing

	
	
	Dynamic Routing

	
	
	Distance-Vector Routing Protocols 

	
	
	Routing Information Protocol and Its Configuration

	
	
	Verifying Router Configurations

	
	
	Enhanced Interior Gateway Routing Protocol (EIGRP) and Its Configuration

	
	
	Open Shortest Path First (OSPF) and Its Configuration

	
	
	Configuring EIGRP and OSPF Summary Routes

	Week 10-11
	Layer 2 Switching and Spanning Tree Protocol (STP)
	Switching Services

	
	
	Spanning Tree Protocol (STP)

	
	
	Configuring Catalyst Switches

	Week 11- 12
	Virtual LANs (VLANs)
	VLAN Basics

	
	
	VLAN Membership and Identification

	
	
	VLAN Trunking Protocol (VTP)

	
	
	Routing Between VLANs

	
	
	Configuring VLANs and VTP

	Week 13 -14
	Security
	Recognizing and Mitigating Security Threats

	
	
	Introduction to Access Lists

	
	
	Standard Access Lists 

	
	
	Extended Access Lists

	Week 15
	Network Address Translation
	NAT and How IT Works

	
	
	Configuring NAT
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1. The Fundamentals

· Internet history, Uses and Services 

· The World Wide Web(WWW)

· Client-Server Architectural Overview of WWW

· Browser and Web Server

· Document Types and MIME

· Uniform Resource Locators(URLs)

· Domain Name System(DNS)

2.   TCP/ IP Protocols 

· General description of the TCP/IP protocols

· TCP/IP services 

· Components of TCP/IP:IP,UDP, ICMP

· Overview of HTTP Protocol

· What is HTTP?

· HTTP Methods

· HTTP Messages

· HTTP Request Model


3. Web Design and Development 

· Gathering requirements

· Information organization and architecture 

· Information Visualization  

Assignment I (all topics and sections above will be covered) 

Site:- http://www.w3schools.com/tcpip/default.asp 

· Reading text:- Deitel, Deitel &Nieto, internet & world wide web: How to program, Prentice Hall USA,2002

4. Introduction to Hyper Text Markup Language(HTML)

· Introduction to Markup Languages

·  Document Object Model (DOM) of HTML

· Headings, Paragraph and Breaks

· Formatting Text

· Working With List

· Working with Graphics

· Anchors, URLs and Image Maps

· Tables

· HTML Frames

· HTML Forms

· ActiveX Objects and Applets

· Special HTML Elements

· Page Layout and Design Considerations

5. Cascading Style Sheets (CSS)

· CSS Basics 

· Style Sheet Rules

· CSS selectors 

· Style Properties

· Font and Text properties

· Foreground and Background properties

· Layout and Positioning Properties

· Type of CSS Styles

· Inline

· Embedded

· External

· Imported 

· Style Inheritance

· Style Rules Precedence

· Style Sheet Layers

· Measurement units

· Project  I(all topics and sections above will be covered)

· Site:- http://www.w3schools.com/html/default.asp  
                  http://www.w3schools.com/css/default.asp
Reading text :- HTML complete ,2nd Ed, Paperback by sybex (pages 1-131,and 481-651)

6. Client-Side Scripting  Language 

· Introduction 

· Client-Side Scripting Using JavaScript

· Introduction to JavaScript

· JavaScript Basics

· Variables ,Expression ,Control Structure ,Array , Functions  

· Handling Events and Exception Handling 

· User Inputs : Form Processing

· Java script Functions 

· Cookies and Hidden Fields

· Dynamic HTML (DHTML)

· Introduction 

· Dynamic Styles 

· Dynamic Content 

· Positioning and Animation 

· Filters and Transitions 

7. Introduction to Extensible Markup Language (XML)

· Overview of XML

· XML Components

· Document Type Definition

· Data Elements

· Defining Attributes and Entities

· XML Schema

· XML Core Technologies

· Project  II(all topics and sections above will be covered)

· Site: http://www.w3schools.com/xml/default.asp
                http://www.w3schools.com/js/default.asp 

                 http://www.roseindia.net/xml/ 
Reading text :- HTML complete ,2nd Ed, Paperback by sybex (pages 721-769,and 771-811)
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1. Introduction to Scripting Language 

· Client Vs. Server Scripting languages 

· Client server architecture server side language 

· Difference between client and server side scripting languages 

· Scripting language includes: CGI,ASP,PHP,JSP

2. Server-Side Scripting  Language 

· Introduction 

· Active Server Pages (ASP)
· The Object Model of ASP

1. Response object

2. Request object

3. Application object

4. Session object

5. Server object

· Handling User Input

1. Forms and QueryStrings

2. Application and Session Variables

3. Cookies and Cookieless Sessions 

· Asp Components

· Accessing database from an ASP page

· Project  II(all topics and sections above will be covered)

· Site :-  http://www.w3schools.com/asp/default.asp   

                    http://www.roseindia.net/books/ebooks/ASP.NET-books/index.shtml              

Reading  text :- HTML complete ,2nd Ed, Paperback by sybex (pages 813-845)

·  Preprocessor Hypertext(PHP)

· Basic PHP Syntax

· Variables ,Expression ,Control Structure ,Array , Functions  

· PHP Form ,Methods  and Exception Handling

· PHP cookies 

3. State Management

· Managing State

· What is State Management

· Types of State Management

· Client-Side State Management

1. Query String 

2. Cookies 

3. Hidden Fields 

4. View State

· Sever-Side State Management

1. application state, 

2. session state, 

3. Databases.

· The global.asa File

· Assignment I &II (all topics and sections above will be PHP and State Management)

                         Site:-  http://www.roseindia.net/php/        

                                    http://www.w3schools.com/php/default.asp
4. Introduction to Common Gateway Interface(CGI)

· Overview of CGI programming

· Basic syntax of CGI

· Input /output to /from the CGI

· Working advanced, multiple form application with CGI 

· Gateways, databases ,and Gateways to IIS

· Project  II(all topics and sections above will be covered )

· Site :-  http://www.w3schools.com/asp/default.asp

            http://www.w3schools.com/php/default.asp 

            http://www.roseindia.net/PHP/ 

Reading text :- HTML complete ,2nd Ed, Paperback by sybex (pages 690-719)

5. Introduction to Java Server Pages(JSP)

· Basic syntax of JSP

· Variables ,Expression ,Control Structure ,Array , Functions  

· JSP Form ,Methods  and Exception Handling

· JSP cookies 

                Recommended Site: http://www.roseindia.net/jsp/ 
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Chapter one

Course Introduction

1.1.  Enterprise Security

1.2. Cyber defense

1.2.1. Enterprise Security within an Enterprise Architecture Context 

Chapter Two

2. Brief Overview of Commercial Issues 

2.1. Cryptography

2.2. Web Services Security  

2.3. Convergence

2.3.1. Communications and Information 

2.3.2. Wired/Wireless PKI (Public Key Infrastructure) 

2.3.3. Windows Vista Security: Internet: Protocol versions 4/6 

2.3.4. Implementing Enterprise Security Architecture (ESA) 

2.3.5. Intrusion Detection System/Prevention (IDS/IPS): Overview 

Chapter three

3. Network Firewall Security 

3.1. Definitions and Terminology 

3.2. Internet Security Architecture 

3.3. IPv6 Security Considerations

3.4.  Host Security (authentication and authorization techniques) 

Chapter four

4. Review of Shared Key Cryptography & Hash Functions

4.1.  Basic Public Key Cryptography (DH, RSA, CAs, PKI) 

4.2. Introduction to the TCP/IP Stack 

4.3. Network Security (ports & protocols) 

4.4. Firewalls and Firewall Rules  

Chapter Five

5. Application Security (vulnerabilities of programming/scripting languages) 

5.1. Malicious Code (virii, worms, malware) 

5.2. Securing Services (shells, e-mail, web servers) 

5.3. Identifying Vulnerabilities (tools & techniques) 

Assessment/Evaluation

 Programming Assignments=15%, Project work= 20 %; Lab Exam =25%; written Final examination= 40%
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· Intersystem Communications: Architectures for integrating systems; DCOM, CORBA, and RMI; Web Services and Middleware; Network programming; Message and queuing services; Low level data communications

· Data Mapping and Exchange: Metadata; Data representation and encoding; XML, DTD, XML schemas; Parsing XML documents; XSL, XSLT and XPath

· Integrative Coding: Design Patterns; Interfaces; Inheritance
Miscellaneous Issues: Adopt & Adapt vs. make; Versioning and version control

	Contents
	Expected content knowledge

	Introduction

 Integration of application systems

 Review on data integration technologies
	· Explain basics of application and system integration principles

· Express commonly adopted data integration technologies 

	Intersystem Communications

· Architectures for integrating systems

· Middleware

· DCOM, CORBA, RMI

· Web Services
	· Describe and contrast the different types of architectures for integrating systems.

· Define and explain Middleware technologies

· Define the role of DCOM, CORBA, and RMI in distributed processing.

· Describe how web services are used to integrate disparate applications in an organization. 

· Describe the role of the WSDL, SOAP, and UDDI architectures in creating and using web services.

	Network programming

· Message and queuing services

· Low level data communications


	· Describe the role of socket programming in communicating between systems. 

· Describe the purpose of message and queuing services and how they work. 

· List the protocol used by one messaging service (e.g. JMS).

· List commonly used low level data communication protocols

· State conditions when each protocol used

· Outline the protocol for one low level communication protocol

	Data Mapping and Exchange
	· Metadata; Data representation and encoding; XML, DTD, XML schemas; Parsing XML documents; XSL, XSLT and XPath

	Integrative Coding

· Design Patterns

· Interfaces 

· Inheritance


	· Define the importance of using design patterns. 

· List the motivation for using each of the following design patterns: MVC, singleton, factory method, façade, proxy, decorator, and observer...

· Describe what a programming interface is and why it is important to programming. 

· Give an example of where the use of a programming interface simplified the development of a system.

· Define the concept of inheritance and describe how it can be applied to encourage code reuse. 

· Design an abstract class and use inheritance to create a class that extends the abstract class. 

· Design, develop and test an application that uses the abstract class.

	Scripting Techniques

· Scripting and the role of scripting languages

· Creating and executing scripts

· Influence of scripting on programming


	· Identify key scripting languages used for web scripting, servers-side scripting and operating system scripting.

· Write, debug and test a script that includes selection, repetition and parameter passing

· Write, debug and test a web page that uses scripting to validate the inputs values in a form.

· Write, debug and test an interactive web based application that uses server side script to process input from a web page.

· Write, debug and test a script using an operating scripting language to facilitate the management of an operating system.

	Software Security Practices

· Evidence-Based Security vs. Code Access Security

· Best security coding practices

· Authentication to system resources and services

· Encryption of data between systems and services
	· Contrast Evidence-Based Security vs. Code Access Security

· Define the goals of secure coding

· Identify problems that violate best security coding practices and make recommendations to fix each problem.

· Perform a security audit of the code of an existing system

· Give guidelines for authenticating and defining permissions to systems services and resources

· Develop and test an application that uses systems services to encrypt a data stream, send it to a different system and decrypt the data stream.

	Overview of Programming Languages

· History of programming languages

· Programming paradigms

· Effects of scale

· Virtual machines

· Compiled vs. interpretative languages

· Application vs. scripting languages


	· Contrast the differences between the structured and object-oriented programming paradigms

· Describe the benefits and weakness associated with using a virtual machine.

· Diagram and label models for both a compiled program and an interpretative program.

· Give an example where an application language and a scripting language would be most appropriate, then give a valid rational to support each choice.

	Related Issues 

· Adopt & Adapt vs. make 

· Versioning and version control
	· List the issues that should be considered when creating new software vs. adapting existing software to solve a problem.

· Tell why it is important to version software and describe one mechanism that can be use to control the versioning of software.

· Install, set up and utilize a version control system for a new project

	Real world example:

· Introduction to e-commerce. 

· Enterprise resource planning (ERP)

· Customer relationship management (CRM)
	· Understand the main concepts and processes involved in e-commerce, associating with integrative programming

· Understand and specify the role of Customer Relationship Management in e-commerce

· Understand and analyze Enterprise Resource Planning (ERP)
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	Course Description
	A key component to the discipline of Information Technology is the understanding and the advocacy of the user in the development of IT applications and systems. IT graduates must develop a mind-set that recognizes the importance of users and organizational contexts. They must employ user-centered methodologies in the development, evaluation, and deployment of IT applications and systems. This requires graduates to develop knowledge of HCI, including but not limited to such areas as user and task analysis, human factors, ergonomics, accessibility standards, and cognitive psychology.

	Course Objective
	At the end of the course students will be able to:
· Describe the relationship between the cognitive principles and their application to interfaces and products.

· Explain the conceptual terms for analyzing human interaction with products such as affordance, conceptual model, and feedback.

· Analyze different user populations with regard to their abilities and characteristics for using both software and hardware products.

· Describe the connection between the development of a user interface and the user’s knowledge of an application domain.

· List several of the emerging alternative I/O devices for computers

	Course Outline
	Chapter One: Introduction 

· Definition

· Historical background
Chapter Two: Human in HCI 

· Information input/output

· Memory

· Reasoning, problem solving, skill and error

· Emotion

· Individual difference

	
	Chapter Three: Computer in HCI
· Input device

· Output device

· Virtual reality

· Physical interaction

· Paper

· Memory

· Processing

	
	Chapter Four: Interaction
· Introduction

· Models of interaction

· Ergonomics

· Interaction styles 

· The context of the interactions

· Paradigms

· Introduction 

· Paradigms for interaction.

	
	Mid Exam

	
	Chapter Five: Interaction Design and HCI in the Software Process

· Interaction Design

· Introduction 

· What is design? 

· User focus 

· Scenarios 

· Navigation design

· Screen design and layout 

· Interaction and prototyping

· HCI in the Software Process 

· Introduction

· The software lifecycle 

· Usability engineering 

· Interactive design and prototyping 

· Design rationale

	
	Chapter Six: Design Rules and Implementation support

· Design Rules

· Introduction 

· Principles to support usability 

· Standards 

· Guidelines 

· Golden rules and heuristics 

· HCI patterns

· Implementation Support

· Introduction 

· Elements of windowing systems 

· Programming the application

· User interface management systems

	
	Chapter Seven: Evaluation Techniques and Universal Design

· Evaluation Techniques

· What is evaluation?

· Goals of evaluation

· Choosing an evaluation method

· Universal Design

· Introduction

· Universal design principles 

· Multi-modal interaction

· Designing for diversity

	
	Chapter Eight: User Support

· Introduction

· Requirements of user support 

· Approaches to user support

· Adaptive help systems 

· Designing user support systems


Methodology

For this course three lecture hours are scheduled per week. Students are expected to read topics in advance. Participation in class discussion is anticipated from the students. 

Assignment

Assignment is given in group. Each member of the group should participate in doing the assignment. Direct copy has no value. Analyzing, digesting the topic under consideration and forwarding your own view points are expected from students. 

Assessment methods:


Assignment  


            15%


Mid Exam



35%


Class Activity and Attendance
5%


Final Exam



45%

Text Book:

1. Dix, A., Finlay, J., Abowd, G. and Beale, R. (1997). Human-computer interaction.

Other Reference Books: 
1. Baecker, R. M. and Buxton, W. A. S. (1987). Readings in Human-Computer Interaction: A Multidisciplinary Approach. 

2. Baecker, R., Grudin, J., Buxton, W., and Greenberg, S. (1995). Readings in Human Computer Interaction.

3. Helander, M. (1988).Handbook of Human-Computer Interaction. 

4. Lewis and Reiman (1993). Task Centered User Interface Design.

5. Norman, D. A. (1988). The Design of Everyday Things, Basic Books, NY. 

6. Preece, J. et al (1994). Human Computer Interaction.

7. Nielsen, J. (1993). Usability Engineering.

8. Shneiderman, B. (1997). Designing the User Interface.
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COURSE NAME:
Advanced Database Management System
COURSE CODE:
Comp 449
PRE-REQUISITE: 
Fundamentals of Database Management System 



CREDIT HOURS: 
4,3,3

     REVIEW of DBMS & RDBMS

REVIEW RELATIONAL ALGEBRA & SQL
SQL

· Retrieving Data Using the SQL SELECT Statement
· Restricting and Sorting Data

· Using Single ROW Functions to Customize Output.

· Reporting Aggregated Data Using the Group Functions.

· Displaying Data from Multiple Tables.

· Using Subqueries to Solve Quereis.

· Using the SET Operators

· Manipulating Data

· Using DDL Statements to Create & Manage Tables.

· Create other Schema Objects.

· Managing Objects with Data Dictionary Views

· Controlling User Access

· Managing Schema Objects

· Manipulating Large Data Sets.

· Retrieving Data using Subqueries

TRANSACTION PROCESSING CONCEPTS

· Transaction and system concepts

· Desirable Properties of Transactions

· Characterizing Schedules based on Recoverability & Serializability

· Transaction Support in SQL

· The need for Concurrency Control

· Two phase locking techniques for concurrency control

· Concurrency Control based on Timestamp Ordering

· Optimistic Concurrency Control Techniques

· Granularity of Data Items

· The need for Recovery 

· Recovery Techniques based on Deferred update.

· Recovery techniques based on Immediate update

QUERY PROCESSING & OPTIMIZATION

· Translating SQL queries into Relational Algebra

· Combining Operations using Pipelining

· Using Heuristics in Query optimization

· Cost Estimates in query optimization
· An overview of Database tuning in Relational Systems
OBJECT & OBJECT RELATIONAL DATABASES
· Object Oriented Database concepts 

· Object Relational Database concepts

DISTRIBUTED DATABASE MANAGEMENT  SYSTEM & CLIENT SERVER ARCHITECTURE

· The Evolution of Distributed Database Management Systems 

· DDBMS Advantages and Disadvantages 

· Distributed Processing and Distributed Databases 

· Characteristics of Distributed Database Management Systems 

· DDBMS Components 

· Levels of Data and Process Distribution 

· Single-Site Processing, Single-Site Data (SPSD) 

· Multiple-Site Processing, Single-Site Data (MPSD) 

· Multiple-Site Processing, Multiple-Site Data (MPMD) 

· Distributed Database Transparency Features 

· Distribution Transparency 

· Distributed Database Design 

· Data Fragmentation 

· Data Replication 

· Data Allocation 
· Overview of 3-Tier Client Server Architecture

SECURITY & DATABASE ADMINISTRATION 

· Database Security Issues.

· Discretionary Access Control Based on Granting & Revoking Privileges.

· Role Based Access Control

· Database Administration Tools 

· The Data Dictionary 

· Developing a Data Administration Strategy 

· The DBA’s Managerial Role 

· The DBA’s Technical Role 

INTRODUCTION TO DATAWAREHOUSING & DATA MINING

· Data Mining Concepts

· Data Warehousing Concepts

DATABASE CONNECTIVITY & WEB TECHNOLOGIES

· Database Connectivity 

· Native SQL Connectivity 

· ODBC, DAO, and RDO 

· OLE-DB

· ADO.NET

· Java Database Connectivity (JDBC) 

· Web Services

· Requirements for Web-DBMS integration

· Advantages and Disadvantages of the Web-DBMS Approach

· Approaches to Integrating the Web and DBMSs

EMERGING DATABASE TECHNOLOGIES & APPLICATIONS
· Mobile Databases

· Multimedia Databases

· Geographic Information System 

· Genome Data Management
· Spatial Databases

· Deductive Databases
TEXT BOOK
· R. Elmasri and S. Navathe, Fundamentals of Database Systems, 5th Edition, Addison-Wesley, 2007. 

· T.M.Connolly and C.Begg ,Database Systems, 5th Edition, Addison-Wesley 2010

REFERENCE LIST:

· Hoffer, J.A., Prescott, M. &Topi, H. (2008) Modern database management. (9 th ed.) .NJ: Prentice Hall.
· Date, C. J. (2003) An introduction to database systems. (8 th ed.). NJ: Addison Wesley.

· Shah, N. (2004) Database systems using oracle . (2nded.). NJ: Prentice Hall.

· Bipin C Desai, “An Introduction to Database System ‘’, Galgotia Publisher, 2004.

·  Silberschatz A, Korth H and Sudarshan S, “Database System Concepts”, McGraw Hill, 2002.

· J.D. Ullman and J. Widom, A First Course in Database Systems, 2nd Edition, Prentice Hall 2002. 

· Oracle: http://www.oracle.com/index.html 
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Course Name: Introduction to Distributed Systems (3,2,3)

Course Code: Comp 576
Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: Data Communication & Networks, Operating systems., Data Structure and Algorithms and hands on experience in C++/Java Programming

----------------------------------------------------------------------------------------------------------------
	Contents

	Introduction 

What is DS

Goals of DS

Types of DS

	System Architecture

Architectural styles

Centralized Architecture

Application layering

Multi tiered Architecture

Decentralized architecture

Architectures versus middleware

	Processes

Threads

Introduction

Threads & OS

Threads & DS

Clients

Servers

Code Migration

	Communication

Layered Protocols

Remote Procedure Call

Message Oriented Communication

Stream Oriented Communication

Multicast Communication

	Naming

Naming Entities

Flat Naming

Structured Naming

Attribute Based Naming

	Distributed Algorithm

Clock Synchronization

Logical Clocks

Mutual Exclusion

Node Positioning

Election Algorithm

	Consistency & Replication 

Definitions

Data-centric consistency models

Client-centric consistency Models

Replica management

Consistency protocols

	Fault Tolerance

Basic Concepts

Process Resilience

Reliable Client-Server Communication

Reliable Group Communication

Distributed Commit

Recovery

	Distributed Object Based Systems

Architecture

Processes

Communication

Naming

Synchronization

Consistency & Replication

Fault Tolerance

Security

	Distributed File Systems

Architecture

Communication

Synchronization

Consistency & Replication

Fault Tolerance

	Distributed Web Based Systems
Architecture

Processes

Communication

Naming

Synchronization

Consistency & Replication

Security

	Distributed Coordination Based Systems

Coordination Models

Architectures

Communication

Consistency & Replication

Fault Tolerance

Security


1. Required Texts: 

· Text Book

· Andrew Tannenbaum, Maarten van Steen, Distributed Systems: Principles and Paradigms (Second edition), 2006 Prentice Hall
· Reference

· George Coulouris, Jean Dollimore & Tim Kindberg: Distributed Systems: Concepts and Design, 4th ed, 2005, Addison-Wesley

· Sukumar Ghosh: Distributed Systems: An Algorithmic Approach, 2006 CRC Press 
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Course Name: Introduction to Telecom Technologies (2,1,3)

Course Code: InTc  432
Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: Comp472(Data communication & Network) 

----------------------------------------------------------------------------------------------------------------
Fundamentals of Telephony
· History of Telecommunications

· The Public Switched Telephone Network (PSTN)

· Analog Circuits

· What is Sound?

· The Voiceband

· Plain Ordinary Telephone Service (POTS)

· DTMF Address Signaling

· Signaling System 7 (SS7)

Telephone Equipments
· Telephone Switches

· PBXs vs. Centrex

· Voice VPNs

· Call Centers: IVRs and ACDs

· Modems

· DSL Technologies: Beyond the Voiceband DSLAMs
The Telecommunications Industry

· The Mature Competitive Environment: POPs and MANs

· PSTN Switching Centers

· Inter-Exchange Carriers (IXCs)

· The Last Mile: Competitive Local

· Local Exchange Carriers (LECs)

· Exchange Carriers (CLECs)

Digital Communications Concepts 

· Why Digital?

· Analog and Digital: What Do We Really Mean?

· Voice Digitization (Analog-Digital Conversion)

· The Digital Hierarchy: DS0-DS3

· Carrier Systems Overview: T1, T3, SONET, ISDN

· Digital Circuit Applications

· Integration: Voice, Video, Data

Transmission Medium 

· Channelized Time Division Multiplexing

· TDM Example: T1 Carrier System

·  Multiplexers

·  Framing and Channels

·  Pulses and Repeaters

·  How T1 is Actually Provided

·  Fiber Optics and Fiber Cables

· SONET and DWDM: Core Networks

· International Digital Hierarchies

Wireless Communications 

· Wireless

· Mobile Networks and Cellular Concepts

· First Generation: AMPS

· Second Generation: PCS

· Digital Cellular

· CDMA vs. TDMA/GSM

· 3G CDMA

· 4G LTE

· Wireless LANs and Wi-Fi

· Satellite Communications

TV, Radio and Video Games 
· Basics of Video and TV 

· Storage media: VCRs, DVRs, DVDs

· Video Games

	Required texts
	Lillian G. ,Telecommunications Essentials Addison-Wesley Professional Chapter 1 and 2 

Annabel Z. Dodd Essential Guide to Telecommunications, The, Third Edition Prentice Hall Chapter 2




AMIT, ARBA MINCH UNIVERSITY

Department of Computer Science and IT

 (COURSE OUTLINES)

----------------------------------------------------------------------------------------------------------------

Course Name: Wireless Networking (3,2,3)

Course Code: InTc  433
Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: Data Communication & Network (Comp 472) 

----------------------------------------------------------------------------------------------------------------
	Introduction
	Applications

	
	Short History of wireless communication

	
	Wireless Network Benefits

	Wireless Transmission
	Frequencies for Radio Transmission

	
	Signal Propagation

	
	Multiplexing and Modulation

	Medium Access Control
	Motivation for a Specialized MAC

	
	Space Division Multiple Access (SDMA)

	
	Frequency Division Multiple Access (FDMA)

	
	Time Division Multiple Access (TDMA)

	
	Code Division Multiple Access (CDMA)

	Telecommunication Systems
	The Global System for Mobile Communication (GSM)

	
	Data in IS-136 Networks

	
	Data in CDMA IS-95/IS-95-B Networks

	
	Data in GPRS Networks

	
	Data in UMTS Networks

	
	Data CDMA2000 Networks

	Wireless LAN
	Infrared and Radio Transmission

	
	Infrastructure and Ad-hoc networks

	
	IEEE 802.11

	Bluetooth
	Bluetooth Introduction

	
	Bluetooth Technology

	
	Bluetooth Protocol

	
	Bluetooth Security

	
	Bluetooth Profiles

	
	Applications

	Mobile Network Layer
	Mobile IP

Mobile Ad-hoc Networks

	
	

	Wireless Network Security
	Security Threats

	
	Encryption

	
	Authentication

	
	Security Policies


References:

Jochen H. Schiller, Mobile Communications, 2nd Ed., Pearson Education Ltd, 2003.

Jim Geiger, Wireless networks first-step, Cisco Press, 2004.

Pablo Brenner, A Technical Tutorial on the IEEE 802.11 Protocol, Breezecom wireless Communications, 1996

Basavaraj Patil, Yousuf Saifullah, Stefano Faccin, Srinivas Sreemanthula, Lachu Aravamudhan, Sarvesh Sharma, Risto Mononen, IP in Wireless Networks, Prentice Hall PTR, 2003.
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Course Name: E-Commerce (3,2,3)

Course Code: InTc483
Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: None 

----------------------------------------------------------------------------------------------------------------

1. Introduction to E-Commerce

2. E-Commerce, E-Marketplaces

3. The  E-commerce Business Models

4. Online Retailing & Applications

5. Online Advertising and revenue generation 

6. Launching an Online Business: Architecting an e-Business & Website Design 

7. Order fulfillment, Content Management, & Other support services 

8. Electronic Payment Systems 

9. E-commerce software building blocks

10. Ecommerce Security and Cryptography 

11. Privacy, Security & Legal Issues 

12. Localization and internationalization 

13. Applications: E-learning, E- Government;
14. Electronic Commerce: Legal, Ethical,and Tax Issues
Reference

Electronic Commerce, Gary P. Schneider and James T. Perry, Course Technology, 2007, 7th Edition.

Efraim Turban et al. Introduction to E-Commerce, a Managerial Perspective 2004 (or 2002),

(http://www.liftconference.com/
(http://www.sba.gov/ )

(http://www.sethgodin.com/ )
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Course Name: Logic in Computer Science (3,3,0)

Course Code: Comp 203
Lecture: 

3 hours;   
  Pre-requisite: None 

----------------------------------------------------------------------------------------------------------------

	TOPIC

	The purpose of this topic is to raise the interest of students by discussing some introductory ideas on logic.

Introduction:

· Aim of logic in computer science

· Applications of logic in computer science

	The purpose of this topic is to introduce the building blocks of propositional logic

· Statements/propositions

· Logical connectives

	The purpose of this topic is to make a basis that helps checking validity

· Syntax of propositional logic

· Truth tables

· Propositional wffs

· Tautologies & contradiction

	The purpose of this topic is to show how we can check validity of an argument

· Validity

· Valid arguments and proofs

· Derivation rules for propositional logic

	The purpose of this topic is to state derivation rules for propositional wff to help shorten steps for proofing

· Derivation rules for propositional logic

· Deduction method

· Additional inference rules

	The purpose of this topic is to create a propositional wff from an English statement (Verbal argument)

· Verbal arguments

	The purpose of this topic is to convert a given propositional wff normal forms (DNF or CNF) to help easy check for validity

· Literal, Term, Clause

· Normal Forms

· Disjunctive Normal Form (DNF)

· Conjunctive Normal Form (CNF)

	The purpose of this topic is to introduce predicate logic, to find out advantages of predicate logic over propositional logic

The topics to be covered are:

Predicate Logic:

The need for a richer language, Quantifiers: Universal and Existential quantifiers



	The purpose of this topic is to translate English language statements as predicate wff, identify scope of quantifiers, …

The topics to be covered are:

Predicate logic as formal language, scope of quantifiers, free and bound variables, translation

	The purpose of this topic is to state & verify rules to validate predicate wffs

Topics:

· Validity, Derivation rules for predicate wff

	The purpose of this topic is to check validity of a predicate wff and verbal arguments involving predicate wff 

Topics:

· Proofs on predicate wff

	The purpose of this topic is to introduce logic programming, programming in the Prolog

Topics to be covered:  

Logic Programming:

· Procedural Vs Declarative languages

· Programming basics

· Prolog rules

	The purpose of this topic is to introduce rule of inference used by Prolog

Topic:

· Horn clauses and resolution

	The purpose of this topic is to apply recursive definition to query a database

Topics:

· Recursion

· Expert system

	Topics:

Introduction to other logics:

· Modal logic

· Syntax of modal logic

· Fuzzy logic

	Topics:

· Intuitionistic logic

· Lukasiewicz logic

· Probabilisitic logic
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Course Name: Computer Graphics (3,2,3) [ELECTIVE]
Course Code: Comp 484

Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: None 

----------------------------------------------------------------------------------------------------------------

Course Description

Introduction to computer Graphics and a brief survey of the main developments; Image concepts: modeling, scaling, rotation, translation, representation, coloring, brightness, shadow, texture and other rendering methods. Two-dimensional graphics: point plotting techniques, line drawing algorithms, clipping, windowing and shading. Two-dimensional transformations, homogeneous coordinates, and  use of matrices in representing chain of transformations. Animation and visualization. Three-dimensional graphics: modeling, transformations, perspective projections, clipping, and removal of hidden surfaces.

Course outline

---------------------------------------------------------------------------------------------------------

Chapter 1: Overview of Graphics systems 
· Video Display Devices 
· Raster-Scan System!
· Random-Scan Systems
· Graphics Monitors and Workstations
· Input Devices
· Hard-Copy Devices
· Graphics Software
Chapter 2: Out Put Primitives

· Points and Lines

· Line-Drawing Algorithms

· Loading the Frame Buffer

· Line Function

· Circle-Generating Algorithms

· Ellipse-Generating Algorithms

· Filled-Area Primitives

Chapter 3: Attributes of Output Primitives

· Line Attributes

· Area-Fill Attributes

· Character Attributes

Chapter 4: Two-Dimensional Geometric Transformations

· Basic Transformations

· Matrix Representations and Homogeneous Coordinates

· Composite Transformations

· Other Transformations

· Transformations Between Coordinate Systems

Chapter 7: Two-Dimensional Viewing

· The Viewing Pipeline

· Viewing Coordinate Reference Frame

· Window-two viewpoint Coordinate Transformation

· Two-Dimensional Wewing Functions

· Clipping Operations

· Point Clipping

· Line Clipping

· Polygon Clipping

Chapter 8: Three-Dimensional Concepts

· Three-Dimensional Display Methods

· Three-Dimensional Geometric and Modeling

· Transformations

· Translation 
· Rotation

· Scaling 
· Other Transformations

· Composite Transformations 
Chapter 9:Three-Dimensional Transformation Functions 

· Modeling and Coordinate

· Three-Dimensional Viewing

· Viewing Pipeline 
· Viewing Coordinates

· Projections

· View Volumes and General

· Projection Transformations

Chapter 10: Visible-Surface Detection Methods and Computer Animation

· Classification of Visible-Surface

· Detection Algorithms

· Back-Face Detection

· Depth-Buffer Method

· A-Buffer Method

· Scan-Line Method

· Design of Animation Sequences

· General Computer-Animation

· Functions

· Raster Animations

· Computer-Animation Languages

-----------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstration and practicals

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

       Assignments & Quiz
=
25%

       Mid Semester Exam
=
25%


       Final Semester Exam 
=
50%

----------------------------------------------------------------------------------------------------

Text Books

1. Donald Hearn & Pauline Paker, Computer Graphics(2nd ed)
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Course Name: System Simulation & Modeling (3,2,3) [ELECTIVE]
Course Code: Comp 484

Lecture: 

2 hours;   Lab: 

3 hours; 
  Pre-requisite: None 

----------------------------------------------------------------------------------------------------------------

Course Outline

Chapter –I:  Systems concepts

System approach to problem solving, Characteristics of Systems, State of the system, System boundaries and environment; Modeling and Simulation: Need of studying models, Type of Models. Principles and Nature of Computer Modeling and Simulation, When to use simulation, Limitations of Simulation. 

Chapter –II: Simulation Concepts: 

Concepts of Continuous /Discrete System simulations with the help of examples, Numerical Integration vs. Continuous Simulation, Analog vs. Digital Simulation, and Hybrid Simulation. markov chains ,Generation of Random Numbers: Generation of uniformly / non-uniformly distributed pseudo random numbers. Monte Carlo Computations vs. Stochastic Simulation. Case Studies: Simulation of Pure Pursuit Problem, Chemical Reactor; Servo System, and Water Reservoir System.

Chapter –III: Monte Carlo Computations vs. Stochastic Simulation. 

Simulation of Pure Pursuit Problem, Chemical Reactor; Servo System, and Water Reservoir System. Simulation of Queuing System: Rudiments of queuing theory, Simulation of Single Server , Two Server and M-Server Queuing Systems. Simulation in Inventory Control and Forecasting

Chapter –IV:  Design of Simulation Experiments: 

Run length of Static/Dynamic Simulation Experiments, Variance Reduction Techniques.

Chapter – V: Simulation Languages

Continuous Simulation Languages – Block Structured Continuous Simulation Languages, Expression Based Languages; Discrete Simulation Languages- SIMSCRIPT, GPSS, SIMULA; Factors in selection of Discrete Simulation Languages.

Text Books:

1. Narsingh Deo System Simulation with Digital Computer, Prentice- Hall of India Pvt. Ltd., New Delhi.

2. Gordon G. System Simulation, Prentice- Hall of India Pvt. Ltd., New Delhi.

3. Francis Neelamkavil, Computer Simulation and Modelling, John Wiley and Sons, New York.

Reference Books:

1. Averill M. Law And W David Kelton , Simulation Modelling And Analysis, Tata McGraw- Hill Publishing Company Limited, New Delhi.

2. Julian Reitman, “Computer Simulation Applications”, John Wiley and Sons, New York.

3. James A Payne, Introduction to Simulation, McGraw- Hill International Editions (Computer Science Series), New York. - 11 - 

-------------------------------------------------------------------------------------------------------------

Methods of teaching:  Lecture, demonstrations, practical

Assessment: Assignments, Regularity, Continuous Assessment (Oral/Written)

 Assignments & Quiz


  =
20%
Mid Semester
Exam
  

  =
30%


Final Semester Exam 
   

 =
50%

-----------------------------------------------------------------------------------------------------------------------------------
ARBA MINCHUNIVERSITY

COLLEGE OF NATURAL SCIENCE

DEPARTMENT OF MATHEMATICS
Course title: Linear Algebra I 

Course code: Math 1012

Credit hours: 3               

Aims 

The  aim  of  this  course  is  to  lay  down  a  strong  foundation  for  advanced  studies  in 

linear  algebra  and  related  courses.  Linear  algebra  is  useful  in  studies  of  many 

applied sciences. 

Course Description  

This  course  covers  vectors,  lines  and  planes,  vector  spaces,  matrices,  system  of 

linear  equations,  determinants,  eigenvalues  and  eigenvectors,  and  linear 

transformations.

Course objectives

On completion of the course, successful students will be able to: 

- 
understand the basic ideas of vector algebra, 

- 
understand the concept of vector space over a field, 

- 
find scalar and vector products, 

- 
understand the basic theory of matrix,  

- 
find adjoint of a matrix,  

- 
solve system of linear equations, 

- 
determine row reduced echelon forms of a matrix,  

- 
determine the eigenvalues and eigenvectors of a square  

matrix, 

- 
grasp Gram-Schmidt process,  

- 
find an orthogonal basis for a vector space, 

- 
invert orthogonal matrix, 

- 
understand the notion of a linear transformation,  

- 
find the linear transformation with respect to two bases,  

- 
find the eigenvalues and eigenvectors of an operator. 

Course outline

Chapter 1:     Vectors (12 hrs) 

1.1   Definition of points in n-space 

1.2   Vectors in n-space; geometric interpretation in 2 and 3-spaces 

1.3  Scalar product, and norm of a vector, orthogonal projection, and direction 

                     cosines 

1.4   The vector product 

1.5   Applications on area and volume 

1.6   Lines and planes 

Chapter 2:     Vector spaces (9 hrs) 

2.1   The axioms of a vector space 

2.2   Examples of different models of a vector space 

2.3   Subspaces, linear combinations and generators  

2.4   Linear dependence and independence of vectors 

2.5   Bases and dimension of a vector space 

2.6   Direct sum and direct product of subspaces 

Chapter 3: Matrices (10 hrs) 

3.1   Definition of a matrix  

3.2   Algebra of matrices 

3.3   Types of matrices: square, identity, scalar, diagonal, triangular, 

         symmetric, and skew symmetric matrices 

3.4   Elementary row and column operations 

3.5   Row reduced echelon form of a matrix 

3.6   Rank of a matrix using elementary row/column operations 

3.7   System of linear equations 

Chapter 4: Determinants (12 hrs) 

4.1   Definition of a determinant 

4.2   Properties of determents 

4.3   Adjoint and inverse of a matrix 

4.4   Cramer’s rule for solving system of linear equations (homogenous and   

                      non homogenous) 

4.5   The rank of a matrix by subdeterminants 

4.6   Determinant and volume 

4.7   Eigenvalues and eigenvectors of a matrix 

4.8   Diagonalization of a symmetric matrix 

Chapter 5: Linear Transformations (9 hrs) 

5.1  Definition of linear transformations and examples 

5.2  The rank and nullity of a linear transformation and   

                     examples  

5.3   Algebra of linear transformations 

5.4   Matrix representation of a linear transformation 

5.5   Eigenvalues and eigenvectors of a linear transformation 

5.6   Eigenspace of a linear transformation   

Teaching- learning methods

Three  contact  hours  of  lectures  and  two  hours  of  tutorials  per  week.  Students  do 

home assignments. 

Assessment method

   -  
Assignment/quizzes/ 



20% 

   -  
Mid semester examination  30% 

   -  
Final examination 

Teaching materials

Textbooks: 
-     Serge Lang; Linear Algebra

Demissu Gemeda, An Introduction to Linear Algebra, Department of 

Mathematics, AAu, 2000 

References:  -     D. C. Lay, Linear algebra and its applications, Pearson Addison  

      Wesley, 2006 

      -      Bernard Kolman & David R. Hill, Elementary linear algebra, 8th
              ed., Prentice Hall, 2004 

      -      H. Anton and C Rorres, Elementary linear algebra, John Wiley &   

              Sons, INC., 1994 

-     K. Hoffman & R. Kunze, Linear Algebra, 2nd ed., Prentice Hall INC.    

      1971 

-     S. Lipschutz, Theory and problems of linear algebra, 2nd ed.       

             McGraw-Hill1991 


50%

[image: image1.png]


[image: image2.png]


[image: image3.png]



N.B. All students are expected to attend all the lecture sessions properly and regularly.
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