REVISED CURRICULA OF COMPUTER SCIENCE

Bachelor Sciences of Information Technology: BS (IT)

Semester-I (19 Credits Hrs)
-

	S. No. 
	Course Code.
	Course Title
	Credit Hours
	RERMARKS 

	1.
	IT-301
	Introduction to Computing 
	3 (2-3) 
	

	2.
	IT-302
	Programming Fundamentals
	4 (3-3)
	

	3.
	EG-301
	English Composition & Comprehension
	3 (3-0)
	

	4.
	MT-301
	Calculus & Analytical Geometry
	3 (3-0) 
	

	5.
	MG-301
	Financial Accounting
	3 (3-0)
	

	6.
	PK-301
	Islamic & Pakistan Studies
	3 (3-0) 
	


Semester-II (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit Hours
	Remarks 

	1.
	IT-311
	Object Oriented Paradigm
	3 (2-3) 
	

	2.
	IT-312
	Discrete Structure
	3 (3-0) 
	

	3.
	IT-313
	Introduction to IT
	3 (2-3)
	

	4.
	IT-314
	E -Commerce (Java Script) 
	3 (2-3)
	

	5.
	MT-311
	Differential Equations
	3 (3-0)
	

	6.
	EG-311
	Technical & Business Writing
	3 (3-0)
	


Semester-III (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit

 Hours
	REMARKS 

	1.
	IT-401
	Data Structure & Algorithms
	3 (2-3)
	

	2.
	IT-402
	Information Systems 
	3 (3-0)
	

	3.
	IT-403
	Modern Programming Language-I
	3 (2-3)
	

	4.
	MT-401
	Multivariate Calculus 
	3 (3-0)
	

	5.
	EG-401
	Communication Skills 
	3 (3-0)
	

	6.
	MG-401
	Principles of Management
	3 (3-0)
	

	7.
	PH-401
	Physics (Electromagnetism)
	3 (3-0)
	


Semester-IV (18 Credit hrs)
	S. No. 
	Course Code.


	Course Title
	Credit Hours
	Remarks 

	1.
	IT-411
	Operating Systems
	3 (2-3)
	

	2.
	IT-412
	Database Systems (IT-403 Modern Programming Language-I only for fall semester 2006)
	3 (2-3)
	

	3.
	MT- 411
	Linear Algebra
	3 (2-3)
	

	4.
	IT-413
	Modern Programming Language-II 
	3 (2-3)
	

	5.
	MG-411
	Organizational Behavior
	3 (3-0)
	

	6.
	IT- 411
	Digital Logic & Computer Architecture
	3 (3-0)
	


Semester-V (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit Hours
	remarks 

	1.
	IT-501
	Introduction to Software Development
	3 (3-0)
	

	2.
	IT-502
	Visual Programming-I
	3 (2-3)
	

	3.
	IT-503
	Computer Communication & Networks
	3 (2-3)
	

	4.
	IT-504
	Distributed Database Systems
	3 (2-3)
	

	5.
	MT-501
	Probability & Statistics
	3 (3-0)
	

	6.
	MG-501
	Marketing 
	3 (3-0)
	


Semester-VI (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit Hours
	

	1.
	IT-511
	Artificial Intelligence (It-502 Visual Programming-I only for Fall semester 2006)
	3 (2-3)
	

	2.
	IT-512
	Network Management & Security
	3 (2-3)
	

	3.
	IT-513
	Software Engineering II
	3 (2-3)
	

	4.
	IT-514
	System Administration
	3 (2-3)
	

	5.
	IT-515
	Visual Programming-II
	3 (2-3)
	

	6.
	IT-516
	Web Engineering
	3 (2-3)
	


Semester-VII (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit Hours
	remarks 

	1.
	IT-601
	Telecommunication Systems
	3 (2-3)
	

	2.
	IT-602
	Wireless Networks
	3 (2-3)
	

	3.
	IT-603
	Technology Management
	3 (2-3)
	

	4.
	IT-604
	Human Computer Interaction
	3 (3-0)
	


Semester-VIII (18 Credit hrs)
	S. No. 
	Course Code.
	Course Title
	Credit Hours
	

	1.
	IT-611
	Senior Design Project
	6 (0-18)
	

	2.
	IT-612
	Digital Signal Processing
	3 (2-3)
	

	3.
	SS-611
	Professional Practices
	3 (3-0)
	


Semester-1

IT-301) Introduction to Computing

Credit Hours: 3
Prerequisites: None

Objectives: 

This course focuses on breadth-first coverage of computer science discipline, introducing computing environments, general application software, basic computing hardware, operating systems, desktop publishing, Internet, software applications and tools and computer usage concepts; Introducing Software engineering and Information technology within the Broader domain of computing, Social issues of computing.

Course Outline:

 Number Systems, Binary numbers, Boolean logic, History computer system, basic machine organization, Von Neumann Architecture, Algorithm definition, design, and implementation, Programming paradigms and languages, Graphical programming, Overview of Software Engineering and Information Technology, Operating system, Compiler, Computer networks and Internet, Computer graphics, AI, Social and legal issues.

Reference Material:

Computers: Information Technology in Perspective, 9/e by Larry Long and

Nancy Long, Prentice Hall, 2002/ISBN: 0130929891. An Invitation to Computer Science, Schneider and Gersting, Brooks/Cole Thomson Learning, 2000. Computer Science: An overview of Computer Science, Sherer

(IT-302)Programming Fundamentals
Credit Hours: 4
Prerequisites: None

Objectives: 

The course is designed to familiarize students with the basic structured programming skills. It emphasizes upon problem analysis, algorithm designing, and Programme development and testing.

Course Outline:

 Algorithms and problem solving, development of basic algorithms, analyzing problem, designing solution, testing designed solution, fundamental programming constructs, translation of algorithms to programmes, data types, control structures, functions, arrays, records, files, testing programmes.

Reference Material:

Programme Design with Pseudo-code, Bailey and Lundgaard, Brooks/Cole Publishing,

1988

Simple Programme Design: A step-by-step approach, 4/e, Lesley Anne Robertson,

ISBN: 0-619-16046-2 © 2004.
(EG-301) English Composition and Comprehension

Credit Hours: 3

Prerequisites: None

Objectives: 

To develop good English writing, language usage and reading skills.

Course Outline: 

Principles of writing good English, understanding the composition process: writing clearly; word, sentence and paragraph. Comprehension and expression. use of grammar and punctuation. Process of writing, observing, audience analysis, collecting, composing, drafting and revising, persuasive writing, reading skills, listening skills and comprehension, skills for taking notes in class, skills for exams.

]

Reference Material:

 Warriner’s English Grammar and Composition, John E. Warriner

(MT-301)Calculus and Analytic Geometry
Credit Hours: 3

Prerequisites: None

Objectives: To build the basic calculus and analytical geometry background
Course Outline: 

Complex Numbers, DeMoivre’s Theorem and its applications, Simple Cartesian Curves, Functions and Graphs, Symmetrical Properties, Curve Tracing, Limit and Continuity, Differentiation of Functions. Derivative as Slope of Tangent to a Curve and as Rate of Change, Application to Tangent and Normal, Linearization, Maxima/Minima and Point of Inflexion, Taylor and Maclaurin Expansions and their convergence. Integral as Antiderivative, Indefinite Integration of Simple Functions. Methods of Integration: Integration by Substitution, by Parts, and by Partial Fractions, Definite Integral as Limit of a Sum, Application to Area, Arc Length, Volume and Surface of Revolution.

Reference Material:

Calculus and Analytical Geometry By Swokowski, Olinick and Pence.

Calculus, H. Anton, John Wiley and Sons (WIE), ISBN: 0471572608.

Calculus, William E. Boyce Richard C. Diprima, John Wiley & Sons, ISBN:

0471093335
(MG301) Financial Accounting

Credit Hours: 3

Prerequisites: None

Course Outline:

 Introduction to Accounting and its concepts. Recording Business Transactions: Journal, Ledger, Trial Balance. Preparation of Financial Statements: Balance Sheet, Income Statement, Completion of Accounting Cycle: Adjustments, Closing, Work Sheet Accounting for purchase and sales of 61 merchandise. Receivable and payable, Inventories, Payroll Systems. Plant and Equipment: Acquisition, Depreciation, Disposal. Corporations: Organization and stock-holders equity, Operations, Earning per share and dividends.

Reference Material:

Accounting: The Basis for Business Decisions by Meigs & Meigs, 10th Edition.
(PK-301) Islamic & Pakistan Studies

Credit Hours: 3

Prerequisites: None

Objectives: 

To impart an understanding of the fundamental principles and teachings of Islam through study of selected verses of the Quran and Prophetic Sayings. Important facets of the Prophet’s life and salient, features of Islamic Civilization. To provide appreciation of other prominent religions, systems of ethics and cultures to prepare students to survive in international and multicultural work place. To take an analytical view in the history and development of Muslim society and culture in the sub-continent, emergence of Pakistan and its constitutional development. To develop an appreciation of the issues and challenges currently being faced in Pakistan. The strengths of its people and strategies to deal with the impediments to progress. International relations of Pakistan

Course Outline: 

Fundamentals of Islam. (Aqaid, Ibadat, Islamic Dawah etc.); Ethical values of Islam; Ser ah of the Holy Prophet (PBUH); Islamic Civilization and its affects on humanity. Study of other prominent world religions and ethical systems in comparison with Islamic viewpoint. Multicultural societies. Historical background of Pakistan: Muslim society in Indo-Pakistan, the movement led by the societies, The downfall of Islamic society, The establishment of British Raj- Causes and consequences. Political evolution of Muslims in the twentieth century: Sir Syed Ahmed Khan; Muslim League; Nehru; Allama Iqbal: Independence Movement; Lahore Resolution; Pakistan culture and society, Constitutional and Administrative issues, Pakistan and its geo-political dimension, Pakistan and International Affairs, Pakistan and the challenges ahead.

Reference Material:

Chaudary M. Ali ,The Emergence of Pakistan, 1967.

K.K.Aziz,The making of Pakistan, 1976.
Semester-2

(IT-311) Object Oriented Paradigms

Credit Hours: 3
Prerequisites: 

Introduction to Computing, Programming Fundamentals

Objectives: 

The course aims to focus on object-oriented concepts, analysis and software development.

Course Outline: 

Evolution of OO, OO concepts and principles, problem

solving in OO paradigm, OO programme design process, classes, methods,

objects and encapsulation; constructors and destructors, operator and function

overloading, virtual functions, derived classes, inheritance and polymorphism.

I/O and file processing, exception handling

Reference Material:

Understanding Object Oriented Programming, Budd, Addison Wesley.

Java: How to Programme, 5/e, Deitel and Deitel, Prentice Hall, 0131016210/

0131202367 International Edition.

C++: How to Programme, Deitel and Deitel, 4/e, Pearson.

Thinking in C++, 2nd Edition, Bruce Eckel, Prentice Hall.

(IT-312) Discrete Structures

Credit Hours: 3

Prerequisites: None

Objectives: 

Introduces the foundations of discrete mathematics as they apply 28 to Computer Science, focusing on providing a solid theoretical foundation for further work. Further, this course aims to develop understanding and appreciation of the finite nature inherent in most Computer Science problems and structures through study of combinatorial reasoning, abstract algebra, iterative procedures, predicate calculus, tree and graph structures.
Course Outline: 

Introduction to logic and proofs: Direct proofs; proof by contradiction, Sets, Combinatorics, Sequences, Formal logic, Prepositional and predicate calculus, Methods of Proof, Mathematical Induction and Recursion, loop invariants, Relations and functions, Pigeon whole principle, Trees and Graphs, Elementary number theory, Optimization and matching. Fundamental structures: Functions (surjection, injections, inverses, composition); relations (reflexivity, symmetry, transitivity, equivalence relations); sets (Venn diagrams, complements, Cartesian products, power sets); pigeonhole principle; cardinality and accountability.

Reference Material:

Discrete Mathematics and Its Applications, 5th edition; by Rosen; McGraw-Hill; 0-07-242434-6.

Discrete Mathematics by Richard Johnsonbaugh, Prentice Hall, 0135182425.

Discrete Mathematical Structures, 4th Edition, by Kolman, Busby & Ross, 2000,

Prentice-Hall, ISBN: 0-13-083143-3.

(IT-313)Introduction to IT

Credit Hours: 3

Prerequisites: None

Course Outline: 

Introduction to Databases, DBMS, Types Of Databases,

World Wide Web, Web technologies, web based applications, Introduction to

Multimedia, Multimedia technologies, Multimedia Applications, Introduction to

Computer graphics, Digital graphics, Animation, graphic technologies,

Computer networks, internet and intranet, usage of networks, network

technologies, social, legal and ethical issues in IT.
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Reference Material:

An invitation to computer science, second edition, by G. Michael, Schneder,

Judith L. Genrsting, Sarabase.

Information System Today by Leonard Jessup, Joseph Valacich.

Computers Today by Suresh K. Basandra.

(IT- 314) Introduction to E-Commerce

Credit Hours: 3
Introduction to E-Commerce, E-Business Model, Concept of Client Server Model Front end and Back end, Middle tier

(MT-311)Differential Equations

Credit Hours: 3
Prerequisites: Multivariate Calculus

Objectives: 

Develop fundamental skills of solving ordinary differential

equations, and developing differential equations for real-world problems.

Course Outline: 

Ordinary Differential Equations of the First Order: Geometrical Considerations, Isoclines, Separable Equations, Equations Reducible to Separable Form, Exact Differential Equations, Integrating Factors, Linear First-Order Differential Equations, Variation of Parameters. Ordinary 60 Linear Differential Equations; Homogeneous Linear Equations of the Second Order, Homogeneous Second-Order Equations with Constant Coefficients, General Solution, Real Roots, Complex Roots, Double Root of the Characteristic Equation, Differential Operators, Cauchy Equation,v Homogeneous Linear Equations of Arbitrary Order, Homogeneous Linear Equations of Arbitrary Order with Constant Coefficients, Non-homogeneous Linear Equations. Modelling of Electrical Circuits. Systems of Differential Equations. Series Solutions of Differential Equations. Partial Differential Equations: Method of Separation of variables, wave, Heat & Laplace equations and their solutions by Fourier series method.

Reference Material:

Advanced Engineering Mathematics, Michael Greenberg, ISBN: 0133214311.

Advanced Engineering Mathematics,7/e, Erwin Kreyszig. John Wiley & Sons 1992

ISBN: 0471553808.

A First Course in Differential Equations, Zill, Prindle, Weber and Schmidt.

Brooks/Cole Publishing, 1996. ISBN: 0534955746.

Differential Equations With Boundary-Value Problems, Dennis G. Zill, Michael R.

Cullen. Brooks/Cole Publishing, 1996. ISBN: 0534955800.

Elementary Differential Equations With Applications, C. H. Edwards, David E.

Penney. Prentice Hall, 1993. ISBN: 0132534282.
(EG-311)Technical and Business Writing

Credit Hours: 3

Prerequisites: None

Objectives:

 To develop efficient literature survey, analysis, report writing and

document designing skills.

Course Outline: 

Overview of technical reporting, use of library and information gathering, administering questionnaires, reviewing the gathered information. Technical exposition; topical arrangement, exemplification, definition, classification and division, casual analysis, effective exposition, technical narration, description and argumentation, persuasive strategy. Organizing information and generation solution: brainstorming, organizing

material, construction of the formal outline, outlining conventions, electronic communication, generation solutions. Polishing style: paragraphs, listening sentence structure, clarity, length and order, pomposity, empty words, pompous

vocabulary, document design: document structure, preamble, summaries, abstracts, table of contents, footnotes, glossaries, cross-referencing, plagiarism, citation and bibliography, glossaries, index, appendices, typesetting systems, creating the professional report; elements, mechanical elements and graphical elements. Reports: Proposals, progress reports, Leaflets, brochures, handbooks, magazines articles, research papers, feasibility reports, project reports, technical research reports, manuals and documentation, thesis. Electronic documents, Linear verses hierarchical structure documents.

Reference Material:

Greenfield, T., Research Methods, Guidance for Postgraduates, Arnold, 1996,

034064629.
Semester-3

(IT-401)Data Structures and Algorithms

Credit Hours: 3

Prerequisites: 

Object Oriented Paradigms

Objectives: 

The course is designed to teach students structures and schemes, which allow them to write programmes to efficiently manipulate, store, and retrieve data. Students are exposed to the concepts of time and space complexity of computer programmes.

Course Outline: 

Introduction to data structures; Arrays, Stacks, Queues, Priority Queues, Linked Lists, Trees, and Graphs. Recursion, sorting andsearching algorithms, Hashing, Storage and retrieval properties and techniques for the various data structures. Algorithm Complexity, Polynomial and Intractable Algorithms, Classes of Efficient Algorithms, Divide and Conquer, Dynamic, Greedy

Reference Material:

Data Abstraction and Problem Solving with C++, 2nd ed, Frank M. Carrano, Paul

Helman, Robert Veroff, Addison-Wesley, 1998.

Data Structures and Algorithms (SAMS teach yourself), Lafore, Sams Publishing,

1999.

Fundamentals of Data Structures in C++, Horowitz, Sahni, and Mehta, Computer

Science Press, 1995.

Data Structures in JAVA, Standish, Addison Wesley, 2000

(IT-402)  Information Systems Course Code

Credit Hours: 3

Prerequisites: None

Course Outline:

 Systems theory and concepts; information systems and organizational system; decision support; quality; level of systems: strategic, tactical, and operational; system components and relationships; information systems strategies; roles of information and information technology; roles of 130 people using, developing, and managing systems; IS planning and change management; human-computer interface; IS development process; evaluation of system performance; societal and ethical issues related to IS design and use.

Reference Material:

Information Systems Development, Paul Lewis, Pitman Publishing
(IT-403)Modern Programming Languages-I

Credit Hours: ¾

Objectives: 

As a senior level course, this course aims at uplifting students’ approach and thinking of software development process and tools in general and programming in particular.
Course Outline: 

Developing Back End Applications: Java Servlets, CGI/Perl Programming, Cold Fusion, Gateway Interface. Database Connectivity: DBC, ODBC. Performance & Security Issues: E-Commerce Application Security, Presentations, Projects.

Reference Material:

Modern Programming Languages: A Practical Introduction, Adam Webber,

ISBN: 1-887902-76-7.

(MT-401) Multivariable Calculus

Credit Hours: 3

Prerequisites: Calculus

Course Outline: 

Functions of Several Variables and Partial Differentiation. Multiple Integrals, Line and Surface Integrals. Green’s and Stoke’s Theorem. Fourier Series: periodic functions, Functions of any period P-2L, Even & odd functions, Half Range expansions, Fourier Transform. Laplace Transform, ZTransform, Difference Equations

Reference Material: 

Calculus and Analytical Geometry by Swokowski, Olinick and Pence.

(EG-401) Communication Skills

Credit Hours: 3

Prerequisites: None 34

Objectives: 

To develop good English writing, language usage and reading skills.

To appreciate the importance of business communication and to develop

understanding of communication concepts, principles, theories and problems.

To develop good oral communication and presentation skills.

Course Outline:

 Principles of writing good English, understanding the composition process: writing clearly; words, sentence and paragraphs. Comprehension and expression. Use of grammar and punctuation. Process of writing, observing, audience collecting, composing, drafting and revising, persuasive writing, reading skills, listening skills and comprehension, skills for taking notes in class, skills for exams. Business communications; planning messages, writing concise but with impact. Letter formats, mechanics of business, letter writing, letters, memo and applications, summaries, proposals, writing resumes, styles and formats, oral communications, verbal and nonverbal communication, conducting meetings, small group communication,

taking minutes. Presentation skills; presentation strategies, defining the objective, scope and audience of the presentation, material gathering material organization strategies, time management, opening and concluding, use of audio-visual aids, delivery and presentation.

Reference Material:

Business English, Vawdrey, Stoddard, Bell.

MG (401) Principles of Management

Credit Hours: 3

Prerequisites: None

Course Outline: 

Managers & Management, The Evolution of Management, Managerial Environment, Decision Making, Planning, Strategic Management, Organizing, Human Resource Management, Motivation, Leading, Controlling, Quality, Productivity and Customer Satisfaction and Case Studies.

Reference Material:

Management by Robins Stephen.

Principle of Management by Griffen.

(PH-401) Physics (Electromagnetism)

Credit Hours: 3 (2+1)

Prerequisites: None

Course Outline: 

Review of Vectors, Electric Charge: Coulomb’s Law, electric

field and intensity, electric potential, capacitors and charge storage concepts,

Magnetism: magnetic fields, Faraday’s and Lenz’s Laws, Ampere’s law and its

applications, Eddy Currents, inductance, induced current and their applications,

definitions of the values of AC signals (Average and RMS Values), Electric and

Magnetic circuits: Electric current, resistance, Ohm’s Law, simple resistive circuits

(series and parallel), Kirchoff laws, Network theorems (DC analysis), RC and

RL circuits. Fundamentals of Semiconductor physics: Band theory, semiconductors

(intrinsic and extrinsic), pn junction, pn- junctions as a rectifier.

Reference Material:

University Physics by Freedman and Young (10 th and higher editions),

College Physics by Resnick, Halliday and Krane (6th and higher edition)
Semester-IV

(IT-411) Operating Systems 30
Credit Hours: 3
Prerequisites: Data Structures and Algorithms
Objectives: 

The objective of this course is to give students knowledge of

construction and working of Operating systems, to enable them to understand

management and sharing of computer resources, communication and

concurrency and develop effective and efficient applications and also to

appreciate the problems and issues regarding multi-user, multitasking, and

distributed systems.
Course Outline: 

History and Goals, Evolution of multi-user systems, Process and CPU management, Multithreading, Kernel and User Modes, Protection, Problems of cooperative processes, Synchronization, Deadlocks, Memory management and virtual memory, Relocation, External Fragmentation, Pagingand Demand Paging, Secondary storage, Security and Protection, File systems, I/O systems, Introduction to distributed operating systems. Scheduling and dispatch, Introduction to concurrency. Lab assignments involving different single and multithreaded OS algorithms.

Reference Material:

Applied Operating Systems Concepts, 6th Edition, Silberschatz A., Peterson, J.L., &

Galvin P.C. 1998.

Modern Operating Systems, 2nd Edition, Tanenmaum A.S., 2001.

(IT-412) Database Systems

Credit Hours: 3

Prerequisites: Data Structures and Algorithms

Objectives: 

The course aims to introduce basic database concepts, different

data models, data storage and retrieval techniques and database design

techniques. The course primarily focuses on relational data model and DBMS

concepts.

Course Outline: 

Basic database concepts; Entity Relationship modelling,

Relational data model and algebra, Structured Query language; RDBMS;

Database design, functional dependencies and normal forms; Transaction

processing and optimization concepts; concurrency control and recovery

techniques; Database recovery techniques; Database security and authorization.

Small Group Project implementing a database. Physical database design: Storage

and file structure; indexed files; hashed files; signature files; b-trees; files with

dense index; files with variable length records; database efficiency and tuning

Data Warehousing and Data Mining, Emerging Database Technologies and

Applications.

Reference Material:

Database Systems, C.J.Date, Addison Wesley Pub. Co. (2004).

Database Systems: A Practical Approach to Design, Implementation and Management,

R.Connolly and P.Begg, Addison-Wesley Pub. Co (2003).

Fundamentals of Database Systems, 3/E, Elmasri and Navathe, Addison-

Wesley, ISBN: 0-201-74153-9.
(IT-413) Modern Programming Languages-II

Credit Hours: ¾

Objectives: 

As a senior level course, this course aims at uplifting students’

approach and thinking of software development process and tools in general

and programming in particular.

Course Outline: 

Developing Back End Applications: Java Servlets, CGI/Perl

Programming, Cold Fusion, Gateway Interface. Database Connectivity: DBC,

ODBC. Performance & Security Issues: E-Commerce Application Security,

Presentations, Projects.
Reference Material:

Modern Programming Languages: A Practical Introduction, Adam Webber,

ISBN: 1-887902-76-7.

(IT-414)Digital Logic and Computer Architecture

Credit Hours: 3

Prerequisites: Discrete Structures, Introduction to Computing
Objectives:

 This course introduces the concept of digital logic, gates and the

digital circuits. Further, it focuses on the design and analysis combinational and

sequential circuits. It also serves to familiarize the student with the logic design

of basic computer hardware components. 29
Course Outline: 

Overview of Binary Numbers, Boolean Algebra, switching

algebra, and logic gates, Karnaugh Map and Quin-McCluskey methods,

simplification of Boolean functions, Combinational Design; two level

NAND/NOR implementation, Tabular Minimization, Combinational Logic

Design: adders, subtracters, code converters, parity checkers, multilevel

NAND/NOR/XOR circuits, MSI Components, design and use of encoders,

decoders, multiplexers, BCD adders, and comparators, Latches and flip-flops,

Synchronous sequential circuit design and analysis, Registers, synchronous and

asynchronous counters, and memories, Control Logic Design, Wired logic and

characteristics of logic gate families, ROMs, PLDs, and PLAs, State Reduction

and good State Variable Assignments, Algorithmic State Machine (ASM) Charts,

Asynchronous circuits, Memory systems, Functional organization,

Multiprocessor and alternative architectures: Introduction to SIMD, MIMD,

VLIW, EPIC; systolic architecture; interconnection networks; shared memory

systems; cache coherence; memory models and memory consistency,

Performance enhancements, Contemporary architectures.

Reference Material:

Digital Design, 2nd Ed., M. Morris Mano, Prentice Hall, 1991.

Practical Digital Logic Design and Testing, P K Lala, Prentice Hall, 1996
(MT-11) Linear Algebra

Credit Hours: 3

Objectives: 

Fundamentals of Linear Algebra with emphasis on problem-solving
Course Outline:

 Vectors, Vector Spaces, Matrices & Determinants, Cofactor

and Inverse, Rank, Linear Independence, Solution of Linear systems, Gaussian

Elimination, Positive Definite matrix, Linear Transformations, Operations on

matrices, Inner products, Eigenvalues & Eigenvectors. Applications to Systems

of Equations and to Geometry.

Reference Material:

Linear Algebra, David C Lay, Pearson Addison Wesley, 1999, ISBN: 0201660369

(MG-411)Organizational Behavior

Credit Hours: 3

Prerequisites: None

Course Outline: 

Fundamentals of Organizational Behavior, Behavioral

Science and Organizational Behavior, Individual Behavior in Organizations,

Personality, perception and attitudes, Learning and reinforcement, Motivation,

Group Behavior in Organizations, Group dimensions in organizations, Group

dynamics, Leadership, Organizational Structure and Organizational Behavior,

Organizational design, Job design, Stress and work, Organizational Processes,

The decision-making process, The communication process, Performance
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appraisal process, Special Issues in Organizational Behavior, Management of

conflict and change, Organizational development, Impact of computer

technology.

Reference Material:

Organizational Behavior by Fred Luthans.
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Semester-V

Introduction to Software Development      (IT-501)

Course Structure: Lectures: 3 / Labs: 0 Credit Hours: 3

Prerequisites: Data Structures and Algorithms

Objectives: 

To study various software development models and phases of

software development life cycle. The concepts of project management, change

control, process management, software development and testing are introduced

through hands-on Team Projects.

Course Outline:

Introduction to Computer-based System Engineering; Project

Management; Software Specification; Requirements Engineering, System

Modeling; Requirements Specifications; Software Prototyping; Software Design:

Architectural Design, Object-Oriented Design, UML modeling, Function-

Oriented Design, User Interface Design; Quality Assurance; Processes &

Configuration Management; Introduction to advanced issues: Reusability,

Patterns; Assignments and projects on various stages and deliverables of SDLC.

Reference Material:

Software Engineering: A Practioner's Approach, Roger Pressman, McGraw-Hill, 2001.

Object-Oriented Software Engineering, Stephan Schach, Irwin, 1999.
(IT-502) Visual Programming-I

Credit Hours: 3

Prerequisites:

 Data Structures, Data and Network Security

Objectives:

 To development applications using various tools and APIs in visual

programming.

Course Outline:

 Introduction to Windows programming, Use of Windows

API, MFC Class hierarchy, Class Wizard, Application Wizard and Application

Studio, Graphics Device Interface, Menus, document view architecture,

Multiple Views, files and archiving mechanisms, converting Windows

programmes to MFC, Sub-classing controls.

Reference Material:

MFC from the Ground Up.

Windows 98 API Programming.

VC++ A complete References

(IT-503) Computer Communication and Networks

Credit Hours: 3

Prerequisites: Operating Systems
Objectives: 

To introduce students to the concept of computer communication.

Analogue & digital transmission. Network Layers, Network models (OSI,

TCP/IP) and Protocol Standards. Emphasis is given on the understanding of

modern network concepts.

Course Outline:

 Analogue and digital Transmission, Noise, Media, Encoding,

Asynchronous and Synchronous transmission, Protocol design issues. Network

system architectures (OSI, TCP/IP), Error Control, Flow Control, Data Link

Protocols (HDLC, PPP). Local Area Networks and MAC Layer protocols

(Ethernet, Token ring), Multiplexing, Switched and IP Networks, Internetworking,

Routing, Bridging, Transport layer protocols TCP/IP, UDP.

Network security issues. Programming exercises or projects involving

implementation of protocols at different layers.

Reference Material:

Introduction to Computer Networks, Tanenbaum

Unix Network Programming, Richard Stevens

Computer networks: a systems approach, Larry Peterson, Bruce Davie, Princeton

Univ., Princeton.

Computer Networking: A Top-Down Approach Featuring the Internet, 2/e,

James F Kurose, Keith W Ross, Addison Wesley 2003. ISBN: 0-201-97699-4. 31

(IT-504) Distributed Database Systems

Credit Hours: 3

Prerequisites: Data Base Systems

Objectives: 

The student will learn the design, algorithms and techniques

involved in distributed database system and their implementation.

Course Outline:

 Advanced data models. Conceptual Database design.

Concurrency control techniques. Recovery techniques. Query processing and

optimization. Integrity and security. Client-Server architecture. Distributed

database systems. Current trends in database systems. Database machines.

Reference Material:

Distributed Databases: Principles and System, Ceri and Pelagatti McGraw-Hill Book

Company 1984, ISBN: 0-07-010829-3.
(MT-501)Probability and Statistics

Credit Hours: 3

Prerequisites:

Objectives: 

To introduce the concept of statistics, randomness and probability

and build on these concepts to develop tools and techniques to work with

random variables

Course Outline:

 Introduction to Statistics, Descriptive Statistics, Statistics in

decision making, Graphical representation of Data Stem-and Lead plot, Box-

Cox plots, Histograms and Ogive, measures of central tendencies, dispersion for

grouped and ungrouped Data, Moments of frequency distribution; examples

with real life, use of Elementary statistical packages for explanatory Data

analysis. Counting techniques, definition of probability with classical and relative

frequency and subjective approaches, sample space, events, laws of probability.

General Probability Distributions, Conditional probability and Bayes theorem with

application to Random variable (Discrete and continuous) Binomial, Poisson,

Geometric, Negative Binomial Distributions; Exponential Gamma and Normal

distributions. Regression and Correlation.

Reference Material:

Introduction to Statistics, Walpole, 1982 Prentice Hall, ISBN: 0024241504.

Statistical Data Analysis, G. Cowan G, 1998, Clarendon, Oxford.

Advances in Statistical Analysis and Statistical Computing III Mariano R (Ed.), (1993), JAI Press, Greenwich, Conn.
(MG-501) Marketing

Credit Hours -3

Course Outlines 

Introduction: Marketing in Changing World: Creating Customer Value and

Satisfaction, Strategic Planning and the Marketing Process, Global Marketing

Environment;

Marketing Research and Information Systems, Consumer Markets and

Consumer Buyer Behavior, Business Markets and Business Buyer Behavior;

Marketing Segmentation, Targeting, and Positioning for Competitive Advantage

Product and Services strategy, New Products Development and Product Life-

Cycle Strategies;

Pricing Products: Pricing Considerations and Approaches, Pricing Strategies

Distribution Channels and Logistics Management, Retailing and Wholesaling;

Integrated Marketing Communication Strategy, Advertising, Sales Promotion and

Public Relations, Personal Selling and Sales Management, Direct and Online

Marketing;

Competitive Strategies: Building Lasting Customer Relationships

Reference Metrial 

1. William J. Stanton: Fundamental of Marketing, 10e, Etzel, and Walker

    McGraw Hill Co.

2. Philp, Kotler and Gary Armstrong: Principle of Marketing, 7e, McGraw

3. J. Paul Peter, James H. Donnely, Jr: Marketing Management, 6e, Irwin

&

4. McGraw Hill

5. Prof. Dr. Khawaja Amjad Saeed: Marketing Cases 1999

6. Market Review: A Research Journal

7. Articles from Internet.

Semester-VI 

(IT-511)Artificial Intelligence

Credit Hours: 3

Prerequisites: Discrete Structures

Objectives: 

This course focuses on the set of computational tools and

techniques, which mimic the human decision-making process and capability.

Course Outline:

 Introduction to Common Lisp. AI classical systems: General

Problem Solver, rules, simple search, means-ends analysis. ELIZA, pattern

matching, rule based translators, OPS-5. Knowledge Representation: Natural

language, rules, productions, predicate logic, semantic networks, frames, objects,

scripts. Search: Depth first search, breadth first search, best first search, hill

climbing, min-max search, A* search. Symbolic Mathematics: student, solving

algebra problems, translating English equations, solving algebraic equations,

simplification rules, re-write rules, meta-rules, Macsyma, PRESS, ATLAS. Logic

Programming: Resolution, unification, horn-clause logic, Prolog, Prolog

programming. Sample case studies of shells and Knowledge Based Systems. A

brief appreciation of state of the art computational techniques like neural

networks, genetic algorithm, fuzzy sets.

Reference Material:

Artificial Intelligence by Luger, 4th edition, Pearson Education.
(IT-512) Network Management and Security

Credit Hours: 3

Prerequisites: Computer Communication and Network

Course Outline: 

Data Communications and Network Management Overview,

Review of Computer Network Technology, Standards, Models, and Language,

SNMPv1 Network Management: Organization and Information Models,

SNMPv1 Network Management: Communication and Functional Models,

SNMPv2, SNMPv3, RMON, Broadband Network Management: ATM

Networks, Access Networks, Telecommunications Network Management,

Network Management Tools and Systems, Network Management Applications,

Web-Based Management, Introduction to Key Network Services, Principles and

Practices of Network Security, Security Threats and Methods to Avoid Them,
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NETWORK SECURITY PRACTICE: Authentication Applications, Electronic

Mail Security, IP Security, Web Security, SYSTEM SECURITY, Intruders and

Viruses, Firewalls, Introduction to Cryptographic Algorithms, Standard Security

Protocols.

Reference Material:

Network Management, Principles and Practice by Mani Subramanian, Pearson,

0201357429.

Cryptography and Network Security: Principles and Practice, 3/E, William

Stallings, Prentice Hall, ISBN: 0-13-091429-0.
(IT-513) Software Engineering-II

Credit Hours: 3

Prerequisites: Data Structures, Software Engineering–I

Objectives: The students will study techniques for software verification,

validation and testing. They would also study reliability and performance issues in

software design and development.

Course Outline: 

Software verification and validation: Techniques are introduced

to evaluate software correctness, efficiency, performance and reliability,

integration of these techniques into a verification and validation plan. Technical

reviews, software testing, programme verification, prototyping, and requirement

tracing. Attitude of industry toward reliability and performance.

Reference Material:

Software Engineering: A Practioner's Approach, Roger Pressman, McGraw-Hill, 2001.

Software Engineering, Ian Sommerville, Addison-Wesley 2001, ISBN: 0-201-39815-

X.
(IT-514) Systems Administration

Credit Hours: 3

Prerequisites: None

Course Outline: 

A survey of the tools and techniques used in the

administration of computing systems, System installation, booting and halting

the system, file systems and directory permission structures, print and disk

quotas, device configuration and management, user account administration,

security, client administration, disk maintenance, remote access, remote

administration, the use of schedulers, and the use of advanced scripting to ease

system administration tasks.

Reference Material:

The Ultimate Windows 2000 System Administrator’s Guide By Robert

Williams, Mark Walla.
(IT-515) Visual Programming-II

Credit Hours: 3

Prerequisites: None 
Objectives: 

On completion of this unit, students will be able to demonstrate

programming proficiency using structured programming techniques in suitable

programming languages and implement numerical solutions using computer based

techniques.

Course Outline: ]

Mathematical Preliminaries, Solution of Equations in one

variable, Interpolation and Polynomial Approximation, Numerical

Differentiation and Integration, Initial Value Problems for Ordinary Differential

Equations, Direct Methods for Solving Linear Systems, Iterative Techniques in

Matrix Algebra, Solution of non-linear equations. Approximation Theory.

Eigenvalues and Eigenvector computation.

Reference Material:

Elements of Numerical Analysis, Dr. Faiz, M. Afzal
(IT-516)Web Engineering

Credit Hours: 3

Prerequisites: Data Warehousing

Objectives: 

Design and implementation of web based applications.

Course Outline: 

Overview of Protocols: TCP/IP, HTTP, Overview of 3-tier

Architecture, Web Based Applications Architecture. Developing Front End

Applications: Front End Development Tools, HTML, DHTML, Scripting (Java

Script, Jscript, VB script), Java Applets, ActiveX.

Reference Material:

Web enabled Commercial Application Development Using… HTML, DHTML,

JavaScript, Perl, CGI by Ivan Bayross. 106
Semester-VII

(IT-601) Telecommunications Systems

Credit Hours: ¾

Prerequisites: None

Objectives:

 To provide a first level exposure to the broad domain of

telecommunication Systems

Course Outline: 

Introduction to media, bandwidth and noise. Twisted pair

(UTP, STP), coaxial cables (types and specifications), optical fibres (types and

losses), Introduction to optical sources and detectors. Microwave links, satellite

communication and infrared links. Frequency Division Multiplexing (FDM),

TDM, FDMA, TDMA and CDMA. Switching: circuit and packet switching.

Introduction to mobile and cellular communications. Block diagram and current

trends.

Reference Material:

Introduction to telecommunications Network Engineering, 2nd edition, T. Aattalainen,

Artech House 2003, ISBN: 1580535003.
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Fundamentals of Telecommunication Networks, T. Saadawi, Wiley US, ISBN:

0471515825.

Telecommunication Systems, P. G. Fonteolliet, Artech House 1991

(IT-602) Wireless Networks:

Credit Hours: 3

Course Description: 

This course covers fundamental techniques in design and

operation of first, second, and third generation wireless networks: cellular

systems, medium access techniques, radio propagation models, error control

techniques, handoff, power control, common air protocols (AMPS, IS-95, IS-

136, GSM, GPRS, EDGE, WCDMA, cdma2000, etc), radio resource and

network management. As an example for the third generation air interfaces,

WCDMA is discussed in detail since it is expected to have a large impact on

future wireless networks. This course is intended for graduate students who

have some background on computer networks.

Text Books/Reference Books:

W. Stallings, “Wireless Communications and Networks”, Prentice Hall, 2002.

T.S. Rappaport, “Wireless Communications: Principles & Practice”, Second

Edition, Prentice Hall, 2002.

J. Schiller, “Mobile Communications”, Addison Wesley, 2000.

V.K. Garg, “IS-95 CDMA and cdma 2000”, Prentice Hall PTR, 2000.

J.P. Castro, “The UMTS Network and Radio Access Technology - Air Interface

Techniques for Future Mobile Systems”, Wiley, 2001.

H. Holma and A. Toskala, “WCDMA for UMTS Radio Access for Third

Generation Mobile Communications”, John Wiley & Sons, 2001.
(IT_603) Technology Management

Credit Hours: 3

Prerequisites: None

Course Outline: 

Introduction to Technology Strategy, Corporate Strategy,

Technology Transfer, Technology Strategy Development, Product Development

Strategy & the Innovation Process.

Reference Material:

The Ultimate Windows 2000 System Administrator’s Guide By Robert

Williams, Mark Walla
(IT-604) Human Computer Interaction (An SE Approach)

Credit Hours: 3

Prerequisites: Introduction to Software Construction

Objectives: 

Psychological principles of human-computer interaction.

Evaluation of user interfaces. Usability engineering. Task analysis, user-centred

design, and prototyping. Conceptual models and metaphors. Software design

rationale. Design of windows, menus, and commands. Voice and natural

language I/O. Response time and feedback. Colour, icons, and sound.

Internationalization and localization. User interface architectures and APIs. Case

95

studies and project.

Learning objectives:

o Upon completion of this course, students will have the ability to:

o Evaluate software user interfaces using heuristic evaluation and user

observation techniques

o Conduct simple formal experiments to evaluate usability hypotheses.

o Apply user centred design and usability engineering principles as they design

a wide variety of software user interfaces

CourseOutline:

o Background to human-computer interaction. Underpinnings from

psychology and cognitive science

o More background. Evaluation techniques: Heuristic evaluation

o More evaluation techniques: Videotaped user testing; cognitive walkthroughs

o Task analysis. User-centred design

o Usability engineering processes; conducting experiments

o Conceptual models and metaphors

o Designing interfaces: Coding techniques using colour, fonts, sound,

animation, etc.

o Designing interfaces: Screen layout, response time, feedback, error messages,

etc.

o Designing interfaces for special devices. Use of voice I/O

o Designing interfaces: Internationalization, help systems, etc. User interface

software architectures

o Expressing design rationale for user interface design

Sample labs and assignments:

- Evaluation of user interfaces using heuristic evaluation

- Evaluation of user interfaces using videotaped observation of users

- Paper prototyping of user interfaces, then discussing design options to arrive

at a consensus design

- Writers-workshop for style critiquing of prototypes presented by others

- Implementation of a system with a significant user interface component

using a rapid prototyping environment

Resources:

HCI Models, Theories, and Frameworks: Toward a Multidisciplinary Science by John

Carroll.

Usability Engineering: Scenario-Based Development of Human Computer Interaction by Mary Rosson, John Carroll, Mary Beth Rosson. 96
Semester-VIII

(IT-611) Senior Software Project

Credit Hours: 6

Prerequisites: 

Software Engineering – I, Data Base Systems, Computer

Architecture

Objectives: 

The software project involves research, conceive, plan and develop

a real and substantial project related to computer science. It provides an

opportunity to the students to crystallize their acquired professional competence

in the form of a demonstrable software product. Make oral and written project

presentations.

Resources:

Software Project Management in Practice by Jalote, Pankaj. 32
	Course Name: Digital Signal Processing

Course Structure: Lectures: 3 Labs: 0 Credit Hours: 3

Course Description: One- and N-dimensional signals and systems, Sampling

theorem, Discrete-time Fourier transform, discrete Fourier transform, fast

Fourier transform, z-transforms: stability and minimum phase signals/systems,

Linear filtering of signal: Time domain: Difference equations and convolution,

Impulse invariance, bilinear transform, FIR filter design, 2D filter design,

Statistical signal processing: Stochastic signals: correlation functions and power

density spectra, Optimal filtering: Wiener filters, Adaptive filters: LMS and array

processing.

Text Books/Reference Books:

Discrete-Time Signal Processing, 2nd edition Alan V. Oppenheim and Ronald W.
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Schafer, Prentice-Hall.




	Course Name: Professional Practice                         Course Code: (SS-611)

	Course Structure: Lectures:3 / Labs: 0 Credit Hours: 3

	Prerequisites: None

	Objectives: A Computing graduate as professional has some responsibilities

with respect to the society. This course develops student understanding about

historical, social, economic, ethical, and professional issues related to the

discipline of Computing. It identifies key sources for information and opinion

about professionalism and ethics. Students analyze, evaluate, and assess ethical

and professional computing case studies.36

	Outline: Historical, social, and economic context of Computing (software

engineering, Computer Science, Information Technology); Definitions of

Computing (software engineering, Computer Science, Information Technology)

subject areas and professional activities; professional societies; professional

ethics; professional competency and life-long learning; uses, misuses, and risks

of software; information security and privacy; business practices and the

economics of software; intellectual property and software law (cyber law); social

responsibilities, software related contracts, Software house organization

	Resources:

Professional Issues in Software Engineering, M.F. Bott et al. 37


