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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

	
	VISION

To build a rich intellectual potential embedded with inter-disciplinary knowledge, human values and professional ethics among the youth, aspirant of becoming engineers and technologists, so that they contribute to society and create a niche for a successful career.

MISSION

To become a leading and unique institution of higher learning, offering state-of-the-art education, research and training in engineering and technology to students who are able and eager to become change agents for the industrial and economic progress of the nation.  To nurture and sustain an academic ambience conducive to the development and growth committed professionals for sustainable development of the nation and to accomplish its integration into the global economy.

QUALITY POLICY
· Develop technical human resource of excellence suitable for global requirements.

· Ensure good quality academic and industrial research programmes in different areas of engineering and technology.

· Generate industry-institute synergy for shaping technical education to meet the requirement of industry.


PREFACE

With upgradation of Regional Engineering College Jalandhar into National Institute of Technology Jalandhar (Deemed University), the academic programmes are to be regulated in accordance with the stipulations made in National Institute of Technology rules, 2002.  Accordingly the institute requires to restructure academic programmes around the credit system in which Marks System of evaluation is replaced by Letter Grade System and Year wise passing makes way for course wise passing.

We have tried our best to prepare a Model Curriculum and syllabi for four year under graduate programme in Computer Science and Engineering.  The exercise was handicapped with the following difficulties:

i) It is interdisciplinary in character involving considerable inputs from other disciplines. 

ii) It depends on advances in science, technology and materials

It is really challenging to evolve a common programme for this discipline that meets the need of national and international industries and research establishments.  However, with the rich experience of successful experimentation with above idea for over forty years, the task of development of a model curriculum could be possible.

The suggested curriculum is based on philosophy presented by the Dean (Academic Programmes) during 5th Senate meeting of the institute held on January 14, 2005.  it possesses the following features:

i) The suggested curriculum is in conformity with IIT/AICTE norms with emphasis on analysis and design of Databases, Computer Networks, and Software systems. 

ii) The graduates turned out have to be acceptable by national and international industry and academic / research establishments.

iii) The programme has to be forward looking in context of the rapid changing scenario of science and technology which provides a proper balance in teaching of basic sciences, social sciences and management, engineering sciences and technical arts, technologies and their applications.

iv) Core subjects have been selected to cover all those, which are essential in training of Computer Science and Engineering graduates.

v) The curriculum presents flexibility so that new programmes started with reasonable sources can be managed with a scope of further updating as the resource position improves.

The above features have been achieved by offering a number of elective courses both departmental and open in nature.

I take this opportunity to express my deep appreciation to members of the Senate for their valuable suggestions and critical comments in finalizing the curriculum. It is hoped that the curriculum complied in form of the booklet will be of immense help to the students and the faculty in smooth running the under graduate programme in Computer Science and Engineering.  I thank all the members of curriculum committee for their help and cooperation rendered in bringing out this booklet in time.

A L Sangal

Asstt. Professor and Head

Department of Computer Science and Engineering.

Dr B R Ambedkar National Institute of Technology

Jalandhar (Punjab)-144011
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Dr B R AMBEDKAR NATIONAL INSTITUTE OF TECHNOLOGY, JALANDHAR

PHILOSOPHY ON DEVELOPMENT OF UNDER GRADUATE (UG) CURRICULUM AT 
Dr B R AMBEDKAR NATIONAL INSTITUTE OF TECHNOLOGY, JALANDHAR

1.
BACKGROUND
· With upgradation of Dr B R Ambedkar REC Jalandhar to Dr B R Ambedkar NIT Jalandhar (Deemed University) education being imparted at the Institute requires to be organized around credit-based semester system.

· There has been a sea change in objectives, approaches and teaching technology in engineering education during the last couple of years.

This calls for restructuring of existing academic programme 

2.
OBJECTIVES OF UG-TECHNICAL EDUCATION
· to prepare students for the Technical and analytical skills enabling them to have potential employment in industry, education, research and management.

· to equip the students with an adequate background of Basic Science, Engineering Science and Arts, Humanities, Social Sciences and Management to enable them to play an effective role of an engineer for benefits of society.

3.
SALIENT FEATURES OF CURRICULUM
To realize the above objectives of UG-programmes, curriculum frame work should exhibit the following salient features:

· Undergraduate-curriculum should be a broad based

· Science based engineering education, which enables students to use basic sciences into engineering practice/programmes

· Should involve continuous evaluation to avoid rote learning and semester end examinations

· Curriculum should allow varying weightages to various categories of courses

· Should provide flexibilities in choice of Electives – Departmental and Non-departmental

· A dynamic regulatory and reviewing process is required to ensure that the proposed curriculum is current.

4.
NECESSARY RECOMMENDATIONS
To ensure the above enumerated salient features of UG-programmes, the following major recommendations were given by Curriculum Core Committee, which were taken as Requirements and guidelines for the B.Tech programme  at NIT Jalandhar:

R1
The duration of UG-degree course should be limited to 4 years / 8-semesters each of a minimum of 70-working days.  16-weeks will ordinarily be the duration of instructions/semester.

R2
The first two semesters should be common to all branches of engineering

R3
Teaching should be reckoned in terms of contact hours.  Norms chosen for contact hours and credit correspondence are the same as being observed in IITs i.e. 100% weightage to L and T & 50% weightage to Practical / Lab – contact hours.

R4
Number of credits required to qualify for


     =
200

B.Tech degree should not exceed

R5
Max / Min number of credits required in any semester
=
30/15

R6
Total credits divided between various components of
=
3:2


L,T and P-credits have the ratio :      L : (T+P)




          

1

R7
Max / Min – contact hours for instructions / week
=
34/24

R8
Max number of years allowed for completing degree-
=
06

requirements

R9
Distribution of credits among various categories of courses

· HSS and Management
:
12 Credits

· Basic Science (BS)
:
32 Credits

· Engineering Sciences & Arts
:
36 Credits

· Professional / Departmental
:
106* Credits

· Electives (including Emerging Technology)
:
14 Credits


* Departmental credits also include 10-credits for Project and 8-credits for Industrial Training.

R10
Provision for Non-credit courses (Audit courses) should be made in the last 2-years of UG-programmes.

R11
The Major Project should be spread over the last 2-semesters – Phase-I and Phase-II with appropriate distribution of credits (8-12 credits).

R12
Basic Courses should be planned to be taught in large class environment.  Tutorial / practical Group size should not exceed 20.

R13
For Laboratory practice a bank of experiments should be prepared with at least 100% more than those performed during a semester.  Some experiments especially in higher semesters shouldl be open-ended – be performed without the help of technician.

 R14
A number of Elective courses (5-6 electives) should be offered starting from the 4th semester to make the curriculum flexible and the core subjects be adjusted accordingly.  Numbering scheme for electives should depend on the sequence of semester in which offered.

R15
Identification of common courses to more than one coherent department should be done for ensuring economic use of faculty and infrastructural facilities in the Institute.

R16
Participation by persons from industry should be encouraged in teaching courses, supervision and evaluation of Industrial Training and Project works.

R17
Students should be required to attend at least 75% of the scheduled L, T and practical courses*.


* The percentage of attendance calculated up to last day of instructions will reflect into a Code-number or Letter in the Grade Sheets.

R18
Students must undergo Industrial Training at least for 90-100 days.  In addition, they must participate in NSS, NCC, NSO, and Literacy Mission etc. as mandatory requirement to qualify for B.Tech degree.

NOTE:

The above major recommendations have served as guidelines for all departments offering 
UG-programmes for award of B.Tech Degree in NIT Jalandhar.  Department of Computer Science and Engineering has developed its new curriculum based on the above recommendations with marginal variations to suit the requirement of our programme.

A L Sangal

     Asstt. Professor and Head

Department of Computer Science and Engineering.

Dr B R Ambedkar National Institute of Technology

Jalandhar (Punjab)-144011
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Course Structure











B. Tech in Computer Science and Engineering

	
	Sem
	
	
	
	
	
	
	
	
	
	
	Lecture Courses
	L
	T
	P
	Weekly Contact Hrs
	Credits

	
	I
	MA-101
Math-I
(3 1 0) 4
	PH-101
Physics
(3 1 0) 4
	PH-103
Physics Lab
(0 0 2) 1
	IC-101
Electrical Sci
(3 1 0) 4
	IC-103
Electrical Sci Lab
(0 0 2) 1
	IE-101
Mfg. Processes
(2 0 0) 2
	IE-103
Mfg. Processes Lab
(0 0 4) 2
	HM-101
Int. to Mgt. & Comm.
(3 0 2) 4
	ME-101
Thermal Science
(3 1 0) 4
	CS-101
Computer Software – Theory & Prc.
(1 0 2) 2
	07
	18
	04
	12
	34
	28

	
	II
	MA-102
Math-II
(3 1 0) 4
	CH-101
Chemistry
(3 1 0) 4
	CH-103
Chemistry Lab
(0 0 2) 1
	EC-101
Basic Electronics
(3 1 0) 4
	EC-103
Basic Electronics Lab
(0 0 2) 1
	MC-101
Mechanics of Solids & Fluids
(3 0 0) 3
	MC-103
Mechanics of Solids & Fluids Lab (0 0 2) 1
	HM-102
Engg Eco & Fin. Mgmt.
(3 1 0) 4
	ME-102
Engineering Graphics
(2 0 0) 2
	ME-104
Engineering Graphics Lab
(0 0 4) 2
	06
	17
	04
	10
	31
	26

	
	III
	MA-201
Probability and Statistics

(3 1 0 ) 4
	MA-203
Discrete Mathematical

Structures

(3 1 0 ) 4
	CS-201
Object Oriented Programming
(3 1 0 ) 4
	CS-203
Computer System Architecture

(3 1 0 ) 4
	CS-205
Data Communication

(3 0 0 ) 3
	CS-207
Digital Circuits and Logic Design

( 3 0 0) 3
	CS-221
Object Oriented Programming Laboratory
( 0 0 2) 1
	CS-225
Data Communication Laboratory 

(0 0 4 ) 2
	CS-227
Digital Circuits and Logic Design Laboratory 

( 0  0 2 )1
	
	06
	18
	04
	08
	30
	 26

	
	IV
	PH-202
Material Science

(3 1 0 ) 4
	MA-200
Numerical Methods

(3 0 2 ) 4
	CS-202
Data Structure and Algorithms
(3 1 0 ) 4   
	CS-204
Operating System

(3 1 0 ) 4
	CS-206
Computer Networks

(3 1  0) 4
	EC-252
Electronic Devices and Analog Integrated Circuits

(3 1 0 ) 4
	CS-222
Data Structure and Algorithms Laboratory
(0 0 2 ) 1
	CS-224
Operating System Laboratory 

(0 0 2 ) 1
	CS-226
Computer Networks Laboratory

(0 0 2 ) 1
	EC-272
Electronic Devices and Analog Integrated  Circuits Laboratory

(0  0 2 ) 1
	06
	18
	05
	08
	33
	28

	3
	V
	CS-301
Micro-processor and Programming 
(3 0 0) 3
	CS-303
RDBMS
(3 1 0 ) 4
	CS-305
Principles of Programming Languages
(3 0 0 ) 3
	CS-307
Computer Graphics and Animation
(3 0 2 ) 4
	CS-309
Quantitative Techniques
(3 0 0 ) 3
	CS-3XX
Elective-I
(3 0 0 ) 3
	CS-321
Micro-processor and Programming Laboratory
(0 0 2 ) 1
	CS-323
RDBMS Laboratory
(0 0 4 ) 2
	CS-329
Quantitative Techniques Laboratory
(0 0 2 ) 1
	
	06
	18
	01
	08
	29
	24

	
	VI
	CS-302

Software Engineering and CASE tools

(3 1 0)  4
	CS-304

Theory of Computation

(3 1 0 ) 4
	CS-3XX

Elective-II

(3 0 0 ) 3
	OC-3XX

Open Elective-I

(3 0 0 ) 3
	CS-322

Software Engineering and CASE Tools Laboratory

(0 0 4)  2
	
	
	
	
	
	04
	12
	02
	04
	18
	16

	
	Summer
	CS-300 Industrial Practical Training (0 0 16) 8
	08

	
	VII
	CS-401
System Programming
(3 0 2)  4
	CS-403
Information Security Systems
(3 1 0 ) 4
	IC-451
Measurement Systems and Transducers
(3 1 0 ) 4
	CS-4XX
Elective-III
(3 0 0 ) 3
	OC-4XX
Open Elective-II
(3 0 0 ) 3
	CS-400
Project (Phase-I)
(0 0 4 ) 2
	CS-423
Information Security Systems Laboratory
(0 0 2 ) 1
	IC-471
Measurement Systems and Transducers Laboratory
(0 0 2 ) 1
	
	
	05
	15
	02
	10
	27
	22


	
	VIII
	CS-402
Embedded Systems
(3 0 0)  3
	CS-404
System Simulation and Modelling 
(3 1 0 ) 4
	CS-4XX
Elective-IV
(3 0 0 ) 3
	CS-400
Project (Phase-II)
(0 0 16) 8
	CS-422
Embedded Systems Laboratory
(0 0 2 ) 1
	CS-424
System Simulation and Modelling Laboratory
(0 0 2 ) 1
	
	
	
	
	03
	9
	01
	20
	30
	20


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Total
	198



DE :  4 @ 3C = 12 C
HM : 2 @ 4 = 8C from 2-courses

OE : 1 @ 3 + 1* @ 3(HM) = 6 C
DC : 102, BS : 34, EAS : 36

Programme Code:  CS

Bachelor of Technology in Computer Science and Engineering

Department of Computer Science and Engineering

The overall credit structure

	Undergraduate Core   (UC)
	Undergraduate Elective (UE)

	Category
	Credits
	Category
	Credits 

	HSS&M
	08
	DE
	12

	BS
	34
	OE
	06

	EAS
	36
	
	

	DC
	102
	
	

	TOTAL
	180
	TOTAL
	18


Total Credits = 198

Humanities, Social Sciences and Management (HSS&M)

Code

Course Title




    L-T-P        Credits
       Pg No

	HM-101
	Introduction to Management and Communication 
	3-0-0
	3
	50,51

	HM-102
	Engineering Economics and Financial Management
	3-1-0
	4
	51

	HM-103
	Communication Laboratory
	0-0-2
	1
	52

	
	TOTAL HSS&M
	6-1-2
	8
	


Basic Sciences (BS)

	MA-101
	Mathematics-I
	3-1-0
	4
	40

	MA-102
	Mathematics-II
	3-1-0
	4
	40,41

	MA-200
	Numerical Methods
	3-0-2
	4
	41

	MA-201
	Probability and Statistics
	3-1-0
	4
	42

	MA-203
	Discrete Mathematical Structures
	3-1-0
	4
	42,43

	PH-101
	Physics
	3-1-0
	4
	43

	PH-103
	Physics Laboratory
	0-0-2
	1
	44

	PH-202
	Material Science
	3-1-0
	4
	44

	CH-101
	Chemistry
	3-1-0
	4
	45

	CH-103
	Chemistry Laboratory
	0-0-2
	1
	46

	
	TOTAL BS 
	24-7-6
	34
	


Engineering Arts and Sciences (EAS)

	EC-101
	Basic Electronics
	3-1-0
	4
	46,47

	EC-103
	Basic Electronics Laboratory
	0-0-2
	1
	47

	EC-252
	Electronics Devices and Analog Integrated Circuits
	3-1-0
	4
	48

	EC-272
	Electronics Devices and Analog Integrated Circuits Laboratory
	0-0-2
	1
	48,49

	IC-101
	Electrical Science
	3-1-0
	4
	49

	IC-103
	Electrical Science Laboratory
	0-0-2
	1
	50


	IE-101
	Manufacturing Processes
	2-0-0
	2
	54

	IE-103
	Manufacturing Processes Laboratory
	0-0-4
	2
	55

	IC-101
	Mechanics of Solids and Fluids
	3-0-0
	3
	55

	MC-103
	Mechanics of Solids and Fluids Laboratory
	0-0-2
	1
	56

	ME-101
	Thermal Science
	3-1-0
	4
	56

	ME-102
	Engineering Graphics
	2-0-0
	2
	57

	ME-103
	Engineering Graphics Laboratory
	0-0-4
	2
	58

	IC-451
	Measurement Systems and Transducers
	3-0-0
	3
	58,59

	IC-471
	Measurement Systems and Transducers Laboratory
	0-0-2
	1
	59

	
	TOTAL EAS
	22-5-18
	36
	


Departmental Core (DC)

	CS-101
	Computer Software – Theory and Practice
	1-0-2
	2
	8

	CS-201
	Object Oriented Programming
	3-1-0
	4
	8

	CS-203
	Computer System Architecture
	3-1-0
	4
	9

	CS-205
	Data Communication
	3-0-0
	3
	10

	CS-207
	Digital Circuits and Logic Design
	3-0-0
	3
	10,11

	CS-221
	Object Oriented Programming Laboratory
	3-1-0
	4
	11

	CS-225
	Data Communication Laboratory
	0-0-4
	2
	12

	CS-227
	Digital Circuits and Logic Design Laboratory
	0-0-2
	1
	12

	CS-202
	Data Structure and Algorithms
	3-1-0
	4
	13

	CS-204
	Operating System
	3-1-0
	4
	13,14

	CS-206
	Computer Networks
	3-1-0
	4
	14

	CS-222
	Data Structure and Algorithms Laboratory
	0-0-2
	1
	15

	CS-224
	Operating System Laboratory
	0-0-2
	1
	15

	CS-226
	Computer Networks Laboratory 
	0-0-2
	1
	15,16

	CS-300
	Industrial Practical Training
	0-0-16
	8
	

	CS-301
	Micro-processor and Programming
	3-0-0
	3
	16

	CS-303
	RDBMS
	3-1-0
	4
	17,18

	CS-305
	Principles of Programming Languages
	3-0-0
	3
	18

	CS-307
	Computer Graphics and Animation
	3-0-2
	4
	19

	CS-309
	Quantitative Techniques
	3-0-0
	3
	19

	CS-321
	Micro-processor and Programming Laboratory
	0-0-2
	1
	19

	CS-323
	RDBMS Laboratory
	0-0-4
	2
	19

	CS-307
	Computer Graphics and Animation Laboratory
	0-0-2
	1
	20

	CS-329
	Quantitative Techniques Laboratory
	0-0-2
	1
	20

	CS-302
	Software Engineering and CASE Tools
	3-1-0
	4
	23

	CS-304
	Theory of Computation
	3-1-0
	4
	24

	CS-322
	Software Engineering and CASE Tools Laboratory
	0-0-4
	2
	24

	CS-401
	System Programming
	3-0-2
	4
	29

	CS-403
	Information Security Systems 
	3-1-0
	4
	29,30

	CS-400
	Project (Phase-I)
	0-0-4
	2
	

	CS-423
	Information Security Systems Laboratory
	0-0-2
	1
	30

	CS-402
	Embedded Systems 
	3-0-0
	3
	35

	CS-404
	System Simulation and Modeling
	3-1-0
	4
	35,36

	CS-400
	Project (Phase-II)
	0-0-16
	8
	

	CS-422
	Embedded Systems Laboratory
	0-0-2
	1
	36

	CS-424
	System Simulation and Modeling Laboratory 
	0-0-2
	1
	36

	
	TOTAL DC
	
	102
	


	CS-311
	Transmission Control Protocol / Internetworking Protocol 
	3-0-0
	3
	20,21

	CS-313
	Windows Programming
	3-0-0
	3
	22

	CS-310
	Advanced Operating Systems
	3-0-0
	3
	25

	CS-312
	Advanced Microprocessors
	3-0-0
	3
	25

	CS-314
	Advanced Database Systems
	3-0-0
	3
	26

	CS-411
	ATM
	3-0-0
	3
	30,31

	CS-413
	Neural Networks
	3-0-0
	3
	31

	CS-415
	Data Mining and Warehousing 
	3-0-0
	3
	32

	CS-410
	Internetworking Technologies
	3-0-0
	3
	37

	CS-412
	Natural Language Processing 
	3-0-0
	3
	37

	CS-414
	Expert System 
	3-0-0
	3
	38


Department Electives (DE)

Open Electives (OE)

	OC/HM-332
	Human Resource Management
	3-0-0
	3
	52

	OC/HM-334
	Marketing Management
	3-0-0
	3
	53

	OC/HM-336
	Entrepreneurship Management 
	3-0-0
	3
	53,54


	CS-201
	Object Oriented Programming
	3-1-0
	4
	8

	CS-221
	Object Oriented Programming Lbboratory
	0-0-2
	1
	11

	CS-202
	Data Structure and Algorithms
	3-1-0
	4
	13

	CS-222
	Data Structure and Algorithms Laboratory
	0-0-2
	1
	15

	CS-351
	Operating System
	3-0-0
	3
	23

	OC/CS-332
	Data Structures and Programming
	3-0-0
	3
	27

	OC/CS-334
	Operating System
	3-0-0
	3
	27,28

	OC/CS-336
	System Analysis and Design
	3-0-0
	3
	28

	OC/CS-431
	Database Management System
	3-0-0
	3
	32,33

	OC/CS-433
	Interactive Computer Graphics
	3-0-0
	3
	33

	OC/CS-435
	Information Security Systems
	3-0-0
	3
	34


Courses offered by CS Department to other Departments

COURSE DESCRIPTIONS

(Courses Offered by CSE Department)

CS-201 
Object Oriented Programming
 [3  1  0  4]
Principles of Object Oriented Programming: A Look at Procedure-Oriented Programming, Object Oriented Programming Paradigm, Basic Concepts of Object Oriented Programming, Benefits of OOP, Object Oriented Languages

Tokens, Expressions and Control Structures: Tokens, Keywords, Identifiers and Constants, Basic Data Types, User-Defined and Derived Data Types, Type Compatibility, Reference, Variables, Scope Resolution Operator, Type Casting, Implicit Conversion, Operator Overloading, Operator Precedence, Control Structures

Classes and Objects: Specifying a Class, Arrays within a Class, Memory Allocation for Objects, Static Data Members, Arrays of Objects, Friend and Virtual Functions, Function Overloading, Pointers to Members

Constructors and Destructors: Parameterized Constructors, Multiple Constructors in a Class, Constructors with Default Arguments, Dynamic Initialization of Objects, Copy Constructor, Dynamic Constructor, Destructors.
Operator Overloading and Type Conversion: Defining Operator Overloading, Overloading Unary Operators, Overloading Binary Operators, Overloading Binary Operators Using Friends, Manipulation of Strings Using Operators, Rules for Overloading Operators, Type Conversions
Inheritance: Extending Classes: Deriving Derived Classes, Single, Multilevel, Multiple, Hierarchical, Hybrid Inheritance, Virtual Base Classes, Abstract Classes

Pointers, Virtual Functions and Polymorphism: Pointers to Objects, this Pointer, Pointers to Derived Classes, Virtual Functions, Pure Virtual Functions.

Working with Files: Classes for File Stream Operations, Opening and Closing a File, File Pointers and their Manipulations, Sequential Input and Output Operations, Error Handling During File Operations, Command Line Arguments
Templates: Class Templates with multiple parameters, Function Templates, Overloading of Template Functions, Member Function Templates

Windows Programming Foundations: Windows concepts, Windows programming concept, Visual C++, Windows tools, Procedure-Oriented Windows Applications, Microsoft Foundation Class Library concepts, Windows application with MFC.                     



Wizards: Application class wizards, Introduction to OLE, ActiveX controls with the MFC library. 


Books Recommended

1. Chair H. Pappas & William H. Murray, “The Complete Reference Visual C++ 5.0”, III, Tata McGraw Hill Company Ltd, 4th Edition (2001)
2. Bjarne Stroustrup, “C++ Programming Language”, 3rd edition, Pearson Education Asia, (1997)
3. Forrest Houlette, Wiliam S Holderby, Sam Dillon, David Shack, “Insiders Guide to Windows 95 Programming”, Que Publication (1995)
4. Raimund K Ege, “Object Oriented programming with C++”, New York, AP Publication, (1994)
5. Namir C Shammas, “Visual C++ Generic Programming”, Mc-Graw Hill, (1994)
CS-203 
Computer System Architecture
[3 1 0 4]




Introduction: Historical overview, economic trends, underlying technologies, Data Representation- Data Types, Complements. Fixed-Point Representation, Floating-Point Representation. Error Detection and Correction. Addition, Subtraction, Multiplication and Division algorithms and hardware. 




Computer Performance: The metrics of performance, popular performance metrics, Comparing and summarizing performance- Transaction Processing Benchmarks.



Arithmetic Logic Unit: Arithmetic, logic and shift micro operations. Constructing an arithmetic logic shift unit.

Basic Computer Architecture and Design: Computer registers, Computer Instructions-Instruction Set Completeness. Classifying Instruction Set Architecture. Basic steps of Instruction Execution. Hardwired Control. Microprogrammed Control. Horizontal and Vertical Microprogramming. Interrupts.

 

Central Processing Unit: General Register Organization. Stack Organized CPU. Instruction Formats, Addressing Modes. Data Transfer and Manipulation.RISC Vs CISC.



Pipelining: Parallel and pipeline Processing, Pipeline Control, Pipeline Implementations, Conflicts Resolution, and Pipeline Hazards. Vector Processing, and Array Processors. 


Memory Organization: Memory Systems: principle of locality, principles of memory hierarchy Caches, associative memory, main memory, Virtual memory, Paging and Segmentation, Memory Interleaving.


Input Output Organization: I/O performance measures, types and characteristics of I/O devices, I/O Modes-Programmed I/O, Interrupt Initiated I/O and DMA.Buses: connecting I/O devices to processor and memory, interfacing I/O devices to memory, processor, and operating system.

Parallel Computers: Classification, SIMD, MIMD Organizations, Connection Networks, Data Flow Machines, And Multithreaded Architectures.








Books Recommended 

1. M Moris Mano, “Computer System Architecture”, Pearson Education, 3rd Edition (1993)

2. David A. Patterson and John L. Hennessy, “Computer Organization & Design-The Hardware/Software Interface”, Morgan Kaufmann, 2nd Edition (1997)

3. William Stallings, “Computer Organisation and Architecture, Designing for Performance”, Pearson Education Asia, 6th Edition (2003)

4. Harry F. Jordan and Gita Alaghband, “Fundamentals of Parallel Processing”,  Pearson Education, 1st Edition (2003)

5. Barry Wilkinson Michael Allen, “Parallel Programming”, Prentice hall, (1999)

CS-205 
Data Communication
 [3  0  0  3]

Introduction to Data Communication:  Theoretical basis for Data Communication, Data Communication System & Links, Character Codes & Digital data rates, Serial & Encoded Data formats, Study of various components of low speed Data link System. Concepts in higher capacity Data Communications

Introduction to Computer Networks: Use and types of Computer Networks, Network Hardware and Software, Reference Models. Examples of Some Important Networks. Network Standardization
 

Physical Layer: Transmission Media, Public Switched Telephone Network, Mobile Telephone System. Cable Television.





Data Link Layer: Design Issues. Error Detection and Correction, Data Link Protocols, Protocol Verification Methods






Medium Access Control Sublayer: Channel Allocation Problem, Multiple Access Protocols, Ethernet Wireless LANs, Broadband Wireless, Bluetooth, Data Link Layer Switching.






Books Recommended 

1. Andrew S. Tanenbaum “Computer Networks” Ed Pearson Education 4th   Edition, (2003)

2. Miller “Data and Network Communication” Ed Thomson Learning, (2001)

3. James F. Kurose and Keith W. Ross “Computer Networking”  Pearson Education, (2002)

4. William Stalling, “Data and Computer Communication”, Pearson Education, 7th Edition, 2nd Indian Reprint (2004)

5. Douglas E Comer, “Computer Networks and Internets”, Pearson Education 2nd Edition, 5th Indian Reprint (2001)
CS-207 
Digital Circuits and Logic Design 
[3  0  0  3]

Review of Logic: Design Fundamental: Positional Number Systems. Octal and Hexadecimal Numbers. General Positional Number System Conversions. Addition and Subtraction of Nondecimal Numbers. Representation of Negative Numbers. Two's-Complement Addition and Subtraction. Binary Multiplication. Binary Division. Binary Codes for Decimal Numbers. Gray Code. Character Codes. Codes for Actions, Conditions, and States. n-Cubes and Distance. Codes for Detecting and Correcting Errors. Codes for Serial Data Transmission and Storage.

Digital Circuits: Logic Signals and Gates. Logic Families. CMOS Logic. Electrical Behavior of CMOS Circuits. CMOS Steady-State Electrical Behavior. CMOS Dynamic Electrical Behavior. Other CMOS Input and Output Structures. CMOS Logic Families. Bipolar Logic. Transistor-Transistor Logic. TTL Families. CMOS/TTL Interfacing. Low-Voltage CMOS Logic and Interfacing. Emitter-Coupled Logic.

Combinational Logic Design Principles: Switching Algebra. Combinational Circuit Analysis. Combinational Circuit Synthesis. Programmed Minimization Methods. Timing Hazards.

Introduction to VHDL: The VHDL Hardware Design Language, Entity and Architecture - Symbol and Schematic, VHDL port statement and signal assignments, Structural VHDL models - port map statement, 4-bit adder example, VHDL process statement, if statement,VHDL descriptions of flip-flops, Combinational VHDL Models , Multiplexer example - VHDL case statement , Sequential VHDL Models, Finite state machine example - VHDL clocked process,VHDL variables, signals, constants, VHDL Sequential statements - wait, if, case, loop, Arrays - state table models ,VHDL operators - example ,VHDL functions and procedures - examples rotate, count, add ,VHDL packages and libraries 

Combinational Logic Design Practices: Documentation Standards. Circuit Timing. Combinational PLDs (PLAs; PALs; GALs; Bipolar PLD Circuits; CMOS PLD Circuits; Device Programming and Testing). Decoders. Three-State Buffers. Encoders. Multiplexers. Exclusive OR Gates and Parity Circuits. Comparators. Adders, Subtracters, and ALUs. Combinational Multipliers.

Combinational Design Examples: Building-Block Design Examples. Design Examples Using PLDs, Design Examples Using VHDL.

Sequential Logic Design Principles: Bistable Elements. Latches and Flip-Flops. Clocked Synchronous State-Machine Analysis. Clocked Synchronous State-Machine Design. Designing State Machines Using State Diagrams. State-Machine Synthesis Using Transition Lists. Another State-Machine Design Example. Decomposing State Machines. Feedback Sequential Circuits, VHDL Sequential-Circuit Design Features. 

Sequential Logic Design Practices: Sequential Circuit Documentation Standards. Latches and Flip-Flops. Sequential PLDs. Counters. Shift Registers. Iterative versus Sequential Circuits. Synchronous Design Methodology. Impediments to Synchronous Design. Synchronizer Failure and Metastability Estimation.

Sequential Logic Design Examples: Design Examples Using PLDs. Design Examples Using VHDL.

Memory, CPLDs, and FPGAs: Read-Only Memory. Read/Write Memory. Static RAM. Dynamic RAM. Complex PLDs. FPGAs. 

Additional Real-World Topics: Computer-Aided Design Tools. HDL-Based Design Flow. Design for Testability. Estimating Digital System Reliability. Transmission Lines, Reflections, and Termination

Books Recommended

1. Charles H. Roth, Jr, “Digital Systems Design Using VHDL”., PWS Publishing Company, (1998) 

2. R. F. Tinder, “Engineering Digital Design”,  Academic Press, (2000)

3. Sudhakar Yalamanchili, “Introductory VHDL: From Simulation to Synthesis 1/e”, Pearson education India  (2001)

4. John F Wakerly, “Digital Design Principles and Practices 3/e”, Pearson Education (2001)

5. J  P. Hayes, “Introduction to Digital Logic Design”, Addison-Wesley Publishing Co., (1993)

CS-221 
Object Oriented Programming Laboratory
 [0  0  2  1]
1. Program to break a number into it's factors

2. Program to find the prime numbers from the list

3. Program to overload <= and + operator

4. Program to get tomorrow’s date

5. Program to add two complex numbers using add as member function of class complex

6. Program to add 2 complex numbers using friend function

7. Program to overload unary operator

8. Program to demonstrate multiple inheritance

9. Program to demonstrate multilevel inheritance

10. Program to demonstrate containership

11. Program to demonstrate hybrid inheritance

12. Program to overloading member functions

13. Program to illustrate virtual base class

14. Program to find sum of array passing pointers to functions

15. Program to convert polar to rectangular coordinates using constructor in destination class

16. Program to concatenate 2 strings using inheritance

17. Program to perform operation on strings

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-225 
Data Communication Laboratory 
 [0  0  4  2]


1. Making Straight, Rollover and Cross-Over cables

2. Cable & RJ-45 Jack outlet installation


3. Installation of NIC Card & using TCP/IP




4. Design, build & test a simple communication system




5. Overview and basic Configuration of Router

6. Router show Command

7. Basic LAN Setup

8. Designing & Implementing LAN using subnetting

9. Study of Amplitude Modulation

10. Study of frequency Modulation

11. Study of ASK Modulation

12. Study of FSK Modulation

13. Simple point-to-point communication & error detection

14. Implementation of STOP and Wait protocol

15. Implementation of Sliding Window protocol 



This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-227 
Digital Circuits and Logic Design Laboratory
 [0  0  2  1]

1. To see the working of a BCD-to-7 Segment decoder and to verify the truth table.

2. To study the operation of Arithmetic and logic unit using 74181 IC.

3. To study the ckt. Of 16 line-to-1 line Multiplexer using 74150 and 7493IC,s with DEMO board.

4. To construct different types of flip-flops and verify their truth tables. Flip-flops like J-K flip-flops. S-R flip-flop. And D-flip-flop etc.

5. To construct and verify a Master-Slave flip-flop.

6. Construction and study of Modulo-N counter using IC’s 7490 decade counter,7493 binary counter.

7. Study of various Interfacing card

· Stepper motor with voluntary unit.

· 12-bit high-speed data acquisition card.

· PC Bus Extension unit.

· 16-bit channel Relay output card.

· Digital IC tester.

· 7-Segment display card.

· Amplifier and multiplexer card.

· IEEE 488 GPIB card.

· Digital I/O and timer counter card.

8. EPROM Programming

9. Study & working of DMA controller.

10. Designing of Traffic control system.   

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-202 
Data Structure and Algorithms




[3  1  0  4]
General concept: Abstract data structure as an organization of data with specified properties and operation. Time and space analysis of algorithms, Big oh and theta notations, Average, best and worst case analysis, Simple recurrence relations and use in algorithm analysis.

Linear data structures: Arrays, lists, stacks, queues, Array and linked structure implementations of lists, stacks, queues, Array of nodes and dynamic pointer implementations of linked structures.  

Trees: General and binary trees, Representations and traversals General trees as binary trees, Binary search trees, Applications, The concept of balancing and its advantages some balanced tree mechanism, eg. AVL trees. 

Fundamentals of Algorithmic problem solving: Analysing efficiency of algorithm, time and space complexities, Algorithm design techniques:  Recursive Procedures, Proving Correctness & Recurrence relations, Recursion Trees, Important Problem Types, String Processing, Graph Problems & Combinatorial Problems Geometric Problems & Numerical Problems

Divide and conquer Technique of problem solving: Searching algorithms, Sorting algorithms, Merge Sort & Quick Sort, Heap sort  & Shell sort insertion sort & Selection sort, Comparisons of different sorts, Different Hashing Techniques, Open and closed Hashing, Interrelation ship of data-structure and algorithms

Greedy Method & Dynamic programming: Knapsack problem, Job sequencing, TSP & All pair shortest paths




Backtracking: Four Queen/Eight Queen Problem.
Graphs and digraphs: Representations Breadth and depth first searches Connectivity algorithms & shortest path Minimal spanning tree, and traveling salesperson problems 

Books Recommended

1. Aho J Hopcroft and  J Ullman, “The Design and Analysis of Computer Algorithms”, Addison Wesley (2002) 

2. T Cormen, C Leiserson and R Rivest, “Algorithms”, MIT Press (2000) 

3. Robert Kruse, “Data Structures and Program Design”, Prentice Hall (2001) 

4. Horowitz, E, Sahni, and D Mehta, “Fundamentals of Data Structures in C++”, Computer Science Press, (1995) 

5. Harry Smith, “Data Structures: Form and Function”,  (2002) 

CS-204 
Operating System 
[3  1  0  4]




Operating systems objectives, services and functions: Characteristics of Modern Operating Systems, Characteristics of Batch and multiprogramming operating systems. Comparisons between real time systems and time-sharing systems, Operating system services and kernel features.



I/O management, I/O devices: Introduction to I/O management, I/O devices, Concepts of threading, Organization of I/O functions, polling, various modes of data transfer, Hardware/Software interface, I/O buffering.




Disk scheduling policies and processes: Motivation for disk scheduling policies, Introduction to processes management, operating system views of processes, various process transition states, Introduction to Processor scheduling, Introduction to various types of schedulers, Performance criteria in scheduling algorithms, Concept of FCFS scheduling algorithm, Concept of priority scheduling algorithm like SJF, Concept of non-preemptive and preemptive algorithms, Concept of round-robin scheduling algorithm, , Concept of multi-level queues, feedback queues.
Concurrency control schemes: Various approaches to concurrency control schemes, Concept of prouder/consumer problem, Mutual Exclusion, Concept of mutual exclusion first and second algorithm, Concept of mutual exclusion third algorithm including introduction and characteristics of semaphores, Introduction to Mutual exclusion with semaphores, Introduction to interprocess communication and synchronization, critical regions and conditional critical regions in a semaphore. Introduction to monitors, various modes of monitors, Issues in message implementation, Concept of mutual exclusion with messages.
Dead Locks:  Concept of Deadlocks, issues related to its prevention, avoidance and detection/recovery, Concept of deadlock prevention and its avoidance, Concept of deadlock detection and recovery.


Memory Management: Need of Memory management and its requirements, concept of fragmentation. Characteristics of contiguous & non-contiguous allocation techniques, Detail study of fragmentation, Virtual memory management, introduction to page-replacement, Need of various page-replacement policies, Concept of FIFO and optimal page-replacement algorithms, Concept of LRU approximation and its page-replacement algorithm, Concept of allocation algorithms.





File management System: Need of file management, its requirements, User’s and operating system’s view of file system, Concept of file directories and file sharing, Motivation for disk space management, Characteristics of file related system services, Generalization of file services.





Books Recommended

1. Milenkoviac “Operating Systems Concepts and Design”  Tata McGraw-Hill (1992)
2. Peterson and Silberschatz “Operating System Concepts” Addison-Wesley 4th  Edition (1994)
3. Charles Crowley “Operating Systems a Design Oriented Approach” Tata McGraw-Hill (1996)

4. Andrews S. Tanenbaum “Modern Operating Systems” Pearson Education, 2nd  edition (2001)

5. W Richard Stevens, “Unix Network Programming”, PHI, 1st Edition (2003)

CS-206 
Computer Networks 
[3  1  0  4]

Network Layer: Network layer design issues, Routing Algorithms, Congestion Control Algorithms, Quality of Service, Internetworking, Network Layer in Internet.




Transport Layer: The Transport Service, Elements of Transport Protocols, A Simple Transport Protocol, The Internet Transport Protocols, Performance Issues.

Application Layer: Domain Name System, Electronic Mail, World Wide Web, Multimedia. Network Security: Cryptography, Symmetric-Key Algorithms, Public-Key Algorithms, Digital Signatures, Management of Public Keys & Communication Security, Authentication Protocols, E-Mail & Web Security.






Books Recommended 

1. Andrew S Tanenbaum, “Computer Networks” Ed Pearson Education 4th   Edition (2003)

2. James F Kurose and Keith W. Ross, “Computer Networking” Ed Pearson Education (2002)

3. William Stalling, “Data and Computer Communication”, Pearson Education, 7th Edition, 2nd Indian Reprint (2004)

4. Douglas E Comer, “Computer Networks and Internets”, Pearson Education 2nd Edition, 5th Indian Reprint (2001)

5. Sumit Kasera, Pankaj Sethi, “ATM Networks: Concepts & Protocols”, Tata-McGraw Hill, 6th Edition (2003)

CS-222 
Data Structure and Algorithms Laboratory      
[0  0  2  1]
1. Write a program to perform a Linear Search..

2. Write a program to perform a Binary Search

3. Write a program to sort elements of an array using Binary Sort.

4. Write a program to sort elements of an array using Merge Sort.

5. Write a program to sort elements of an array using Quick Sort.

6. Write a program to sort elements of an array using Bubble Sort.

7. Program for concatenation of two strings

8. Make a comparison statement & analyze it from time & space complexity point of view.

9. Write a program for the Tower of Hanoi problem using recursion

10. Write a program for the insertion of a node, searching of anode, deletion of node and traversing a tree in preorder, post order, and inorder form.

11. Write a program for creating and traversing a graph.

12. Write a program for finding the hash address using division method, mid square method and folding method

13. Write a program for 4-Queen/8-Queen problem.

14. Write a program of tic-tac-toe.

15. To search an element from an array using hashing.

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-224 
Operating System Laboratory
[0  0  2  1]


1. Installation of Red Hat Linux 
2. To create, modify and delete users accounts and provide supports to them.
3. Setting up a Local Area Network. 
4. To automate the allocation of IP addresses i.e. to set and configure the DHCP server and DHCP client.
5. To share files and directories between RedHat Linux operating systems i.e. To set and configure the NFS server and NFS clients.
6. To share files and directories between Red Hat Linux and Windows operating systems i.e. To set and configure the samba server.
7. To set and configure the DNS (Domain Name Server).
8. To set and configure the print server and to share printers between Windows and Red Hat Linux operating systems.
9. Installation of Windows 2003 Server

10. To create, modify and delete users accounts and provide supports to them.
11. Configuration of DHCP Server and Clients in Windows 2003 Server
12. Setting and Configuration of DNS in Windows 2003 Server
This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-226 
Computer Networks Laboratory
[0  0  2  1]

1. Providing several logical connections over a single physical link


2. Implementation of ALOHA Protocol 




3. Implementation of CSMA Protocol

4. Implementation of CSMA/CD Protocol

5. Implementing token passing access method for a bus LAN.

6. Implementing token passing access method for a ring LAN.

7. Designing and implementing Class A, B, C Networks

8. Design of a simple transport protocol

9. Design of Substitution Ciphers

10. Design of Transposition Ciphers

11. Design of a Public key algorithm.

12. Use of firewalls (access lists)

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-301   
Micro-processor and Programming
[3  0  0  3]

Introduction: Microcomputer structure and Operation, Execution of a Three-Instruction program, Microprocessor Evolution and types, The 8086 Microprocessor Family- Overview, Architecture  

Assembly Language Programming: Introduction to 8086 Programming Development steps, Constructing machine Development codes for 8086 instructions, Assembly Language Program Development Tools, Implementation of 8086 

Assembly Language: Simple sequence program Jumps, Flags, and Conditional jumps, Loops and Constructs, Instruction Timing and Delay Loops




Strings, Procedure and Macros: String instructions, Writing and Using Procedures, Writing and using Assembler Macros

Instruction Description and Assembler Directives: Instruction Descriptions, Assembler Directives Systems Connections, Timing and Trouble Shooting: Basic 8086 Microcomputer systems connections, logic Analyzer to Observe Microprocessor Bus Signals, Troubleshooting a Simple 8086-Based Microcomputer


Interrupts: 8086 Interrupts and Types, 8254 Software-Programmable Timer/Counter, 8259A Priority Interrupt Controller, Software Interrupt Applications




Digital and Analog Interfacing: Programmable Parallel Ports and Handshake Input/Output, Interfacing Keyboards and Alphanumeric Displays, Interfacing Microcomputer Ports to Devices, Developing the Prototype of a Microcomputer Based Instrument




Memories, Coprocessors, and EDA Tools: 8086 Maximum Mode and DMA Data Transfer, Interfacing and Refreshing Dynamic RAMs, A Coprocessor- The 8087 Math Coprocessor, Computer Based Design and development Tools



Case studies: Multi-user/Multitasking OS, Concepts, 80286 Microprocessor, 80386 Microprocessor, 80486 Microprocessor






Books Recommended

1. Hall Douglas V  “Microprocessors and Interfacing”, Tata McGrawHill (1989)

2. Berry B Brey “The Intel Microprocessors: 8086/8088,80186/80188,80286,80386 And 80486, Pentium and Pentium ProProcessor Architecture, Programming and Interfacing” Pearson Education (2003)

3. Mathur Aditya P “Introduction to Microprocessors” Tata McGrawHill (1989)

4. Ray A Kbhurchandi, K M “Advanced microprocessors and peripherals“ Tata McGraw Hill (2000)
5. James L Antonakos “An Introduction to the Intel Family of Microprocessors: A Hands-On Approach Utilizing the 80x86 Microprocessor Family”, 3/e Pearson Education (2004)

CS-303 
Relational Database Management System    
[3  1  0  4]

Introduction: Overview of Database Systems, Database Systems vs. File Systems, Various aspects of Database Systems, Terminology: model, schema, instance. Three levels of data abstraction, Database Languages, System Architecture of a Database System, Classification of DBMS

Data Modeling: Entity-Relationship (ER) Model, Entities and Entity types, Relationship and Relationship type, Constraints, Weak Entity Types, ER Diagrams, Semantic object models

Process of Database Design: Conceptual Database Design, Theory of Normalization- Normal Forms: First, Second, Third, Boyce-Codd Normal Forms, 

Functional Dependencies: Armstrong’s Inference Rules for Functional Dependencies, Dependency Preservation and Loss less Join Properties of Decomposing Relations, Minimal Covers.


Database and Database Application Design: Database design using entity-relationship and semantic object models, Database application design. Terminology in Relational Data Model, Integrity Constraints, Primitive Operations on Relations, Relational Algebra (RA), Relational Algebra Operations, Additional Operations on Relations, Relational Calculus, Tuple-Relational Calculus.

Database Implementation: Foundations of relational implementation. Structured Query Language (SQL): DML Features in SQL, DDL in SQL, Updates in SQL, Views in SQL, Embedded SQL, Query Optimization, Transaction Processing, Concurrency Control, Recovery Management and security issues, Stored Procedures and Triggers.


Trends In Database: Current Trends in Database Systems: Distributed Database Systems & Client-Server Database Systems, Knowledge-Based Systems, Object-Based Systems, Data warehousing and Data Mining concepts, Web databases.

Books Recommended
1. D Kroenke, “Database Processing: Fundamentals, Design and Implementation”, Prentice Hall Business Publishing (1997) 

2. C J Date, “An Introduction to Database Systems”, 6th ed, Addison Wesley (1995) 

3. Ramez Elmasri and Shamkant B Navathe, “Fundamentals of Database Systems”, 2nd ed, Benjamin/Cummings Publishing Co (1994) 

4. Connolly, T Begg, C & Strachan, “A Database Systems: A Practical Approach to Design, Implementation and Management”, Addison-Wesley (1999) 

5. Alexis Leon, Mathews Leon, “Database Management Systems”, Vikas Publications (2000)

CS-305 
Principles of Programming Languages   
[3  0  0  3]

Classification of Programming Languages: Programming Domains, Language evaluation, Evolution of major programming languages, Design influences of programming languages, Describing Syntax and Semantics

Language Translation: Interpretation, Compilation phases, Syntactic and Semantic analysis, Binding, Binding environments, Binding times

Data Types Specification: Names, Variables, Scope and lifetime, Expression and Assignment Statements, Control Structures, Sequence Control, Type equivalence and Type checking, Subprograms, parameter passing, Overloading, generic subprograms

Features of Object Oriented Languages: Data abstraction and Encapsulation, Polymorphism and inheritance, Exception Handling, Constructs for concurrency, Threads, shared data, synchronization, Template, virtual functions
Functional Programming Languages: Lambda Calculus, Introduction to pure LISP, Applications of functional programming languages
Logic programming Languages: A brief introduction to predicate calculus, Horn Clauses, Logic programming, Introduction to prolog, Applications of logic programming, Discussion of several imperative languages.

Books Recommended

1. Terence W Pratt, “Programming Languages”, Prentice Hall, 9th Edition (1996)

2. Ravi Sethi, “Programming Languages-Concepts and Constructs”, Addison Wesely, Second Edition (1996)

3. Michael J. Gordon, “Programming Languages Theory and its implementation” Prentice Hall (1991)

4. Bjarne Stroustrup, “Design and Evolution of C++”, Addison Wesley (1991)

5. “Symbolic Logic and Logic Programming”, Learning Material Series, Indian Society for Technical Education (1996)

CS-307 
Computer Graphics And Animation  
[3  0  2  4]

Geometry and Generation of Simple Primitives: Line generation algorithms, Circle generation algorithms, Character generation and Ellipse generation




Graphical Devices: Input Devices, Display devices 




 

Scan Converting Polygons: Raster displays and Vector displays, Algorithms to scan convert polygons

Two Dimensional Transformations: Translation, Scaling, Rotation, Reflection, 
Shear


Windowing and Clipping: Line clipping algorithm, Polygon clipping algorithm, Windowing and Viewing Transformations





Three Dimensional Fundamentals: Projections, Representation of Polygonal Net, Transformations

Hidden Surfaces and Lines: Z –Buffer algorithm, Scan Line algorithm, Painter’s algorithm, Sub –division algorithm







Light, Colour and Shading: Illumination, Shadows, Transparency and Color, Shading Algorithm, Ray tracing, Halftones








Animation: Design of Animation Sequences, Animation Functions, Raster Animations and Animation Languages, Key-Frame Systems, Motion Specification




Curve and Surfaces: Parametric Functions and Properties of Curves, Bezier Curves and B-Spline Curves





Books Recommended

1. Donald Hearn and M Pauline Baker, “Computer Graphics”, Pearson Education, 2nd edition (2002)

2. Newman, W M and Sproull, R F, “Principles of Interactive Computer Graphics”, McGraw Hill, Tokyo (2000)

3. Zhigang Xiang, “Computer Graphics”, Tata McGraw Hill (2002)

4. Alan Watt, “3D Computer Graphics”, third edition, Addison Wesley (2000)

5. F S Hill, “Computer Graphics Using Open GL”, Pearson Education (2003)

CS-309 
Quantitative Techniques          
[3  0  0  3]

Introduction: OR modelling approach and various real life situations, Linear programming problems & Applications, Various components of LP problem formulation, Solving Linear Programming problem using simultaneous equations, Graphical Method 

Simplex Method & Extensions: Sensitivity analysis, Duality theory, Revised Simplex, Dual Simplex, Transportation and Assignment Problems.           

Network Analysis including PERT-CPM: Concepts of network, The shortest path, minimum spanning tree problem, Maximum flow problem, Minimum cost flow problems, The network simplex method, Project planning & control with PERT & CPM, 

Integer Programming Concepts: Formulation solution and applications 

  

Dynamic Programming Concepts: Formulation, solution and application, Game Theory  

Queuing Theory & Applications: Linear Goal Programming methods and applications, Simulation.


Books Recommended

1. F S Hillier and G J Lieberman, “Introduction to OR”, McGraw Hill Int. Series (1995)

2. A Ravindran, “Introduction to OR”, John Wiley & Sons (1993)

3. R Kapoor, “Computer Assisted Decision Models”, Tata McGraw Hill (1991)

4. P C Tulsian “Quantitative Techniques”Pearsons  Education (2003)

5. Wiest & Levy “Management Guide to PERT/CPM “ 2nd. Ed.(2005)   
CS-321 
Micro-processor and Programming Laboratory  
[0  0  2  1]

List of Practicals

1. Introduction to Microprocessor Kits  and overview of Programming

2. Programs using basic programming constructs

3. Program which used various control statements

4. Programs for interfacing

5. Programs on Timing and Delays

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-323 
RDBMS Laboratory 
[0  0  4  2]

List of Practicals

1.
Login and logout of the SQL.
2.
Creation of users and roles.

3.
Database schema creation.

4.
Database schema modification.

5.
Dropping of Database schema.

6.
Use of Insert command, Update, Delete, Select commands.

9.
Use of various aggregate functions.

10.
Making reports with SQL report writer.

12.
Creation of PL/SQL stored procedures.

13.
Creation of Database triggers.

14.
Creation of Cursors.

15.
One case study on Database Application Development.

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS- 307 Computer Graphics and Animation  


      

[0   0  2  1]

List of Practicals

1. To draw a line using DDA Algorithm.

2. To draw a line using Bresenham’s Algorithm.

3. To draw a circle using trigonometric Algorithm.

4. To draw a circle using Bresenham’s Algorithm.

5. To draw a circle using Midpoint Algorithm.

6. To draw an ellipse using Trigonometric Algorithm.

7. To draw an ellipse using Midpoint Algorithm.

8. To translate an object with translation parameters in X and Y directions.

9. To scale an object with scaling factors along X and Y directions.

10. To rotate an object with a certain angle.

11. To perform composite transformations of an object.

12. To clip line segments against windows.

13. Demonstrate the properties of Bezier Curve.

14. Run a sample session on Microsoft Windows including the use of Paintbrush.

15. Implementation of simple graphics animation.

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

CS-329 
Quantitative Techniques Laboratory               
[0  0  2  1]

List of Practicals

Implementation of the followings in High Level Programming Language:

1. Transportation Problem.

2. Assignment Problem.

3. Simplex method.

4. Integer Programming.

5. 2 x n Problem.

6. PERT and CPM.

7. Queuing Model.

8. Simulation.

9. Dynamic Programming.

10. Goal Programming.

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

ELECTIVE-I

CS-311 
Transmission Control Protocol / Internetworking Protocol  
[3  0  0  3]

TCP/IP Fundamentals :Introduction to open communications, Overview of OSI and TCP/IP Reference, Model, Understand the functioning of TCP/IP layers and protocols, Overview of Telnet, FTP, TFTP, SMTP, NFS, SNMP, Details of various services provided by internets, Concept of Extranets              

Naming and Addressing: Understanding IP addressing scheme, Overview of emergence of sub networks and CIDR, Details and comparisons of ARP and RARP and their operations, Concept of DNS, DNS distributed database and its hierarchical structure, Details of various DNS resource records and queries used in name service resolution process, Concept of WINS and its administration and maintenance issues, concept of Dynamic Net BIOS name resolution, Integrating WINS and DNS name resolution services, Understand the dynamic configuration using BOOTP, concept of DHCP and understanding IP address management with DHCP                                              

IP and Related Protocols: Overview of IP family of protocols, Details of Internet Protocol, Understanding IP abstraction, IP datagram format, Transport protocol features, Overview of UDP, Overview Ipv6 Datagram, Need for transition from Ipv4 to Ipv6                         

Internetworking with IP: Fundamentals of routing, Overview of calculating routes in IP networks, Overview of various Gateway protocols, Interior and exterior Gateway protocols,                                                                                                                                    

Understanding RFC, RIP packet format and routing table, Uses of RIP and its limitations,                                                                                                                

Origin of OSPF, Exploring OSPF data structures and various packets used in OSPF                                                                                                                      

Network Services: Fundamental of internet printing protocol (IPP), Understanding LDAP directory services, Structure of LDAP, Considered various features for selecting LDAP software, Understanding the remote access services, Tunneled Remote Access, Transporting IP datagram with SLIP, CSLIP and PPP, Fundamentals of RADIUS, Fundamentals of firewalls, Need of firewalls, Various security services used in today’s world, Techniques used in network and system security, Overview of UUCP on UNIX and LINUX systems                                                                                               

Implementing TCP/IP: General configuration issues in default gateway, name server, mail server, addresses, Encapsulation of IP in foreign protocols, Overview of windows 95 and 98 architecture, configuring windows 95 and 98 for TCP/IP, Overview of Dial-Up networking with windows98, PPP logging, Windows NT architecture, windows NT versions, Configuring windows NT versions for TCP/IP, TCP/IP printing services for windows NT, Configuring TCP/IP for windows 2000 and for printing also, printing to a windows 2000 from a UNIX computers, Understanding IP support in Novell Netware versions, various tools aid in IP Migration : NDS, DHCP, DNS, DDNS,SLP, Understanding the configuring of TCP/IP for LINUX and SLIP and PPP            

Using TCP/IP applications: Understanding the WHOIS protocol, WHOIS++, finger command uses, finger in a Non-UNIX environment, Concept of file transfer protocols, FTP and TFTP comparisons, Understanding the Telnet Protocols, UNIX telnet command, using telnet to access TCP/IP services, Understanding R-commands and utilities, R-command functionality in Non-UNIX Environments, Overview of file system-sharing protocols: NFS and SMB/CIFS .

Using IP Based Applications: Integrating TCP/IP with application services, comparisons of Net BIOS and TCP/IP, IPX and UDP, Understanding various Internet Mail Protocols, Services provided by HTTP, Future of the web, Understanding the NNTP services and required protocols,                                    

Understanding the installation and configuration of web server, Overview of apache HTTP web server.                                                                                      

Operating and Administering a TCP/IP network: Operating protocol configuration and tuning on UNIX systems, Understanding the implementation of DNS and its resource records, Fundamentals of TCP/IP Network management and its building requirements, Fundamental of network management protocol: SNMP, Windows and SNMP, Understanding the securing of TCP/IP transmissions, Using of ports and trusted ports, packet filters, other application filters, Issues related to Troubleshooting tools, Troubleshooting TCP and UDP    

Books Recommended

1. Karanjit and Tim Parker, “TCP/IP Unleashed”, Ed Pearson Education (2002)

2. Douglas E Comer, “TCP/IP Principles, Protocols, and Architecture”, Ed PHI (2000)

3. Douglas E Comer, “TCP/IP Design, Implementation and Internals”, Ed PHI (2000)

4. James F Kurose and Keith W Ross, “Computer Networking”, Pearson Education (2002)

5. Nance,  “Introduction to Networking”, PHI 4th Edition (2002)

CS-313 
Windows   Programming                   
[3  0  0  3]

The Windows Architecture: The Concept of Handlers, The concept of Windows class, Registering a Window class, Style like CS_HREDRAW, Instance handlers, Icon handlers, Cursor handlers, The concept of Windows class, Registering a Window class, Style like CS_HREDRAW, Instance handlers, Icon handlers, Cursor handlers, Menu name, Create a Window, Class names-predefined and user defined, Window name, Draw styles, Width Height etc., Parent-Child Windows, The concept of Window Messages, Messages Queue

Compiling and Linking for Windows: Compiling for Windows, Memory models in Windows, Linking, The stub file 

I/O Techniques: Drawbacks of Windows, Screen printing, Determining the size of Windows, The concept of device context, Device context handles, Text formatting, Using fonts, the concept of scroll bars, Setting scroll bar range and position

Keyboard: Keyboard messages, Virtual key codes, Parameters like repeat count, scan code etc, System keys like Alt-Tab, Ctrl-Esc etc. 

Mouse:  Mouse action, Mouse messages, Activating Windows, Change mouse cursors File I/O: Win 3.1 file functions, Buffered file I/O, Common dialog boxes, Open file name structure 

Child Windows: The concept of child Windows, Child Window control, Child Window control classes, The static class, The button class, Button messages, Push buttons, Check boxes, Radio buttons, Edit class, Edit control messages, Edit styles, The list box class.

Menus: Creating menus, working of menus, Using menus Inputs, Creating pop-ups to top level menus, Menu messages, Menu templates, Using system menus, Messages from menus 

Dialog Boxes: Concept, Control state, working with dialog boxes.

Printing: Obtaining printer’s driver content, Determining the printer name, Notifying the print job, Page breaks, Determining device capabilities, Printing graphics, About printing.  

Graphics: Fonts, Portrait of a character, Types of fonts, Creating logical fonts, Font handle.

Graphical Device Interface: Need, The device context, Determining device capabilities.

Drawing Graphics:  Pixels, Lines, Rectangles, and Circles.

Bitmaps: Bitmap handle, Obtaining handles, Internal representation of bitmaps, Creating bitmaps, Memory device context.

Memory Management: Memory handles and locks, Problems of Windows memory handling, Intel’s segmented memory architecture, 80286 protected mode, the memory API, Kernel Macros

Windows Resources: Accessing resources, loading techniques.

Windows Timer: Timekeeping on the PC, Windows interaction with 8259 chip, the timer API function.

Windows Chipboard: Concept, The clipboard API, Working of clipboard, the concept of clipboard viewers, Clipboard viewer mesaage.

Books Recommended

1. Ben Ezzell with Jim Blaney, “NT4/Windows 95 Developer’s Handbook”, BPB Publications (1997)

2. Charies Petzold, “Programming Windows 95”, Microsoft Press (1996)

3. Richard J Simson, “Windows NT Win 32, API Super Bible”, SAMS (1997)

4. James F Kurose and Keith W Ross, “Computer Networking”, Pearson Education (2002)

5. Nance, “Introduction to Networking”, PHI 4th Edition (2002).
CS-351 
Operating Systems 
[3   0   0  3]

Basic Concepts: Definition, types-batch, Time-sharing, Multitasking, Multiprocessing Distributed and Real Time Operating systems.

Operating System Structure: System components, System Calls and Program Structure.

Process Management: Process Concept and scheduling introduction to CPU scheduling, Deadlocks.

Memory Management: Swapping, paging segmentation and Virtual Memory and overview of I/O systems.

Distributed Operating Systems: Network structures, Distributed system structures, File Systems and Co-ordination.

Protection And Security: Case study to be done in Unix Operating System and Windows.

Books Recommended
1. Milenkoviac “Operating Systems Concepts and Design”  Tata McGraw-Hill (1992)

2. Peterson and Silberschatz “Operating System Concepts” Addison-Wesley 4th  Edition (1994)
3. Charles Crowley “Operating Systems a Design Oriented Approach” Tata McGraw-Hill (1996)

4. Andrews S. Tanenbaum “Modern Operating Systems” Pearson Education, 2nd  edition (2001)

5. W Richard Stevens, “Unix Network Programming”, PHI, 1st Edition (2003)

CS-302 
Software Engineering and CASE Tools 



[3   1   0   4]

Introduction: Goals, Principles and Elements of Software Engineering, Process and Product, Life cycle of Software, Process Models, Waterfall Model, RAD and Prototyping Model, Spiral Model, Object Oriented Model, Comparisons of different Models


Software Project management: Project planning, Project Control, SPMP, Project Scheduling, Scheduling technique, Project Organisation and Team Management

Software Project Estimation and Risk: Project Estimation Technique, Model Based Technique, Regression Based and Composite technique, Software Risks and Risk Management, Various activities and Benefits of Risk Management

Software Requirements Analysis and specification: Requirements Engineering & Problem Analysis, Software Requirements specification (SRS), Specifying Behavioral Requirements, Specifying non-behavioral Requirements, Software Design

Software Design: Design models, Design strategy, Deign Process, principles, Design methods, Architectural design, Transform and transaction flow, Interface Design, Graphical and tabular design            




Structural Analysis and Design Tools: Tools for Structured analysis, DFD, Context diagram, Data dictionary, ERD, State transition diagram, SASD and OOAD

Coding: Coding Standards, Programming Styles, Code inspection, Coding tools

Testing: Objectives, Principles of Testing, Test Design, Types of Testing, White Box and Black Box testing, Alpha and Beta testing Automated tools for Testing

CASE Tools: Types of CASE tools, advantages and components of CASE tools, Unified Modelling Language (UML)

Software Measurements, metrics and Models: Metrics and their scope, Qualities of a good Software metrics, classification of metrics, Cost estimation models COCOMO, Quality attributes, SQA, Quality Standards, ISO 9000 and CMM

Books Recommended 

1. Pressman Roger R, “Software Engineering: A Practitioner’s Approach”, Tata McGraw Hill 6th Edition (2003)

2. Ian Sommerville, “Software Engineering”, 5th edition, Addison-Wesley (2000)
3. Wamman S Jawadkar, “Software Engineering”, Tata McGraw-Hill (2004)

4. Tom Pender “UML Bible”, Wiley Dreamtech (2003)      
5. G Booch, James Rambugh, I Jacobson, “The Unified Modelling language User Guide” (2000)
CS-304 
Theory Of Computation       
[3  1  0  4]

Finite Automata: Basic concepts of strings, alphabets, languages, Principles of Mathematical Induction, Deterministic and Non-Deterministic FA. 

Context Free Language: Relations between classes of languages, Context Free Grammar, Derivation trees, Context Free Grammar Simplification, Chomsky & Greibach Normal forms, Ambiguities.








Pushdown Automata: Definition, Context Free Languages, Construction of PDA for simple CFLs.





Turing Machines: Introduction and Turing Machine Model, Computable functions and languages. Techniques for construction of Turing machines, Church’s Hypothesis.                                                                       

Undecidability: Recursive and recursively enumerable languages, Rice theorem, Post’s correspondence problem.

Books Recommended

1. J E Hopcroft And J D Ullman, “Introduction to Automata Theory, Languages and Computation”, Narosa Publishers (2002)

2. K L P Mishra and N Chandrasekaran, “Theory of Computer Science”, Prentice Hall Inc, (2002)

3. Bernard M Moret, “The Theory Of Computation”, Pearson Education (2002)

4. Harry R Lewis and Chritos H Papadimitriou, “Elements of the Theory of Computation”, Pearson Education (2001)

5. Peter Linz, “An Introduction to Formal Languages and Automata”, Narosa Publishers (2002)

CS-322 
Software Engineering and CASE Tools Laboratory         
[0  0  4  2]

List of Practicals
1. UML Diagrams

2. Problems on Analysis 

3. Design Problem with the proper Diagramming

4. Problems on Testing in which will cover all kinds of test

5. One Small Project which will give the overview of all aspects of S/W Engg. It includes all documented reports of the project 

ELECTIVE-II

CS-310 
Advanced Operating System 
[3  0  0  3]

Operating System Interface: System Calls, Creation of Processes, Communication between processes, Standard input and output and communicating with pipes, Need, specification and implementing the shell

Design Techniques: Design process, Relationship to software engineering, Design problems and techniques, Two level implementation, Connection in protocols, Interactive and programming interfaces, Decomposition Patterns, Indirection, Using State Machines, Multiplexing and late binding, Caching

Implementation of simple Operating System: Architecture of a simple O.S. and dispatching of processes, System initialization and process switching, System call interrupts handling and programs error interrupts, Disk Driver Subsystem, Implementation of waiting procedure, Study of flow of control through the O.S, Signally and Interrupts in O.S, Operating system as event and table managers, Issues related to implementation of O.S. for parallel systems

Interprocess communication problems: Mutual Exclusion, Signally, Rendezvous, Producer-Consumer, Client Server, Multiple Server and Clients, Database Access and Update

Memory Management: Levels of memory management, linking and loading of a process, Memory management design problems and solutions, Various issues related to Dynamic Memory Allocation, Allocation of memory to processes and Multiprogramming issues, Implementation of memory allocation using pages, Implementation of virtual memory, Evaluation of Paging Algorithms

I/O Devices and Systems: Design of Escape Codes, Two level implementation of device drivers, Elevator Algorithm, Unification of files and I/O Devices, Designing of Virtual Objects

File Systems: Design and naming of objects, Implementation of the logical to physical block mapping, File System Optimization, File System Reliability, Security and Protection.

Books Recommended

1. Charles Crowley,  “Operating System a Design Oriented Approach”, Ed Tata Macgraw- Hill (1998)

2. Milenkoviac,  “Operating Systems Concepts and Design”, Ed McGraw-Hill (1992)

3. Peterson and Silberschatz,  “Operating System Concepts”, Ed Addison-Wesley (2002)

4. Andrews S Tanenbaum, “Modern Operating Systems”, Ed Pearson Education (2001)

5. Pardeep Kumar Sinha “ Distributed Operating Systems”, Ed IEEE CSI Press PHI (2004)
CS-312 
Advanced Microprocessor 
[3  0  0   3]

Review of 8 bit microprocessors and support components, Selected Case Studies of 16/32/64 bit microprocessors and support Contents, 

RISC Architectures and Case Studies: RISC vs CISC 






Power PC 601 Alpha 21064, Pentium super space, Transputer Architectures and Case Studies: High Performance Embedded Micro controllers, Case Studies 




403 GA Development Systems and support 







Selected Applications 










Books Recommended

1. M Rafiquzzaman, “Microprocessors & Micro Computers - Based system design”, (1990)

2. Wunnava V Subbarao, “16/32-Bit Microprocessors 68000/68010/68020, Software, Hardware & Design Applications”, Macmillan Publishing Company (1991)

3. Kenneth Hintz, Daniel Tabak, “Microcontrollers: Architecture, Implementation & Programming”, McGraw Hill Inc. (1992)

4. Daniel Tabak, “Advanced Microprocessors”, McGraw Hill Inc. (1995)

5. Cathy May, Ed Silha, Rick Simpson, Hank Warren, “The Power PC Architecture: A Specification for a New family of RISC Processors”, Morgan Kaufmann Publishers,  Inc., San Francisco, California, 2nd Edition (May 1994)

CS-314 
Advanced Database Systems 
[3  0  0  3]

Overview of database management: Traditional database models, relational model, relational languages, SQL and Embedded SQL.

Conceptual database design: Conceptual database design process, ER model, generalization, specialization and aggregation, conventions, ternary and higher order relationships and concept of cardinalities in such relationships.

Logical database design: Relational Database design and update anomalies, structures, guidelines for relational schema, normalization, dependencies, transformation of entity relationship model into relational schema.

Physical database design: Database performance, tables using operating system files, multi-table files and table fragmentation clustered table organization, page organization, indexing, B-Tree, B+ Tree, B-tree organizations, ISAM organization, clustered and non clustered indexes, hashing, static and dynamic hashing, buffer management, physical design features 

Query processing: Query processing stages, query Interpretation, query resource utilization, query execution, estimation of query processing cost, table scants, simple index access, fill factor, multiple index access, methods for join tables, (nested loop, merge join, hybrid join, multiple table join); structure of query optimizer, examples from one or two actual contemporary database management software

Transaction Processing: Types of Failures of applications, transaction, properties, schedules and recoverability, serializability of schedules, levels of transaction, consistency, deadlocks, transaction performance, bench marking, transaction in contemporary database management systems

Crash Recovery: Failure classification, recovery concepts based on deferred update, recovery concepts based on intermediate update, shadow paging, check points, on-line backup during database updates, case study from a contemporary database management software 
Concurrency Control: Techniques based on time stamp ordering, multi-version techniques, optimistic techniques, multiple granularity, case studies Distributed Databases, distributed database concepts, architecture and design of distributed database, query processing, recovery, federated databases, asynchronous replication concepts, distributed database features in contemporary database management systems.

Client/Server Databases: Client/Server concepts, approach, Client/Server environments, characterization of Client/Server computing, application partitioning, the two-layer, and the Three layer architecture, Client/Server communication, APIs in Client/Server computing, middleware technology, application developments, design concepts, Client application development tools, and database servers.

Integrity, Security and Repositories: Needs for database integrity, integrity constraints, non-procedural integrity constraints, integrity constraints specifications in SQL, introduction to database security mechanism, security specification in SQL, system catalogues

Emerging Database Trends: Object-Oriented databases, active databases, deductive databases, concept of next generation databases, data warehouses and executive information system, data mining, parallel query processing: multi-media databases.
Books Recommended

1. H Korth, A Silberschatz, “Database System Concepts”, McGraw-Hill (1991)

2. R Elmasri, S Navathe, “Fundamentals of database Systems”, Benjamin Cummings (1994)

3. Bipin Desai, “An introduction to database Systems”, Galgotra Publications, West Publishing (1991)

4. Peter Rob, Carlos Coronel, “Database Design and Implementation and Management”, Wadsworth Publishing Company (1993)

5. C J Date, “An introduction to Database Systems, Volume I”, Addison-Wesley (1994)

OC/CS-332 
Data Structures and Programming       
[3  0  0  3]    

Data Types and Abstract Data Types (ADTs): Data types, Arrays & Pointers Data structures, Abstract Data Types & implementation, objects, classes, Programming language support for ADTs.




Data Structures: Stacks, Queues, Linked List and Strings: Stacks: implementation & linked stacks, Operations on stacks. Recursion: Backtracking & Look-Ahead, Queues and its Sequential Representation: circular, linked Queues, Polynomial arithmetic, Linked List & strings. 

Searching and Sorting Techniques: Sequential search, binary search, Comparison trees, Insertion sort, Selection sort, shell sort, Quicksort, Bubble sort, Mergesort, Radix sort & Heapsort, Hashing, 

Graphs and Their Applications: Graph ADT, Linked Representation of Graphs, Graph traversal and Spanning Forests, Depth-first & breadth-first algorithms, Minimum Spanning Trees, Kuruskal’s algorithm, Shortest Paths, best-first, uniform-cost traversals. 



Dynamic Memory Allocation: Compaction of Blocks of storage, First-Fit, Best-Fit, Worst-Fit, Boundary Tag method, Buddy System 





Books Recommended
1. Robert L. Kruse, “Data Structures and Program Design”, Prentice Hall (1994)

2. Yedidyah Langsam, Moshe J Augentein, Aaron M Tennenbaum, “Data Structures using C & C++”, 2nd Edition, Pearson Education (2003)

3. Bruno R Preiss, “Data Structures and Algorithims with Object Oriented Design Patterns in C++”, John Willey (2002)

4. Budd T, “Classic Data Structures in C++”, Addison-Wesley (1994) 

5. Horowitz E Sahni, and D Mehta, “Fundamentals of Data Structures in C++”, Computer Science Press (1995) 

OC/CS-334 
Operating System      




[3  0  0   3]

Operating systems objectives, services and functions: Characteristics of Modern Operating Systems, Characteristics of Batch and multiprogramming operating systems, Comparisons between real time systems and time sharing systems, Operating system services and kernel features



I/O management, I/O devices: Introduction to I/O management, I/O devices, Concepts of threading, Organization of I/O functions, polling, various modes of data transfer, Hardware/Software interface, I/O buffering




Disk scheduling policies and processes: Motivation for disk scheduling policies, Introduction to processes management, operating system views of processes, various process transition states, Introduction to Processor scheduling, Introduction to various types of schedulers, Performance criteria in scheduling algorithms, Concept of FCFS scheduling algorithm, Concept of priority scheduling algorithm like SJF, Concept of non-preemptive and preemptive algorithms, Concept of round-robin scheduling algorithm, , Concept of multi-level queues, feedback queues
Concurrency control schemes: Various approaches to concurrency control schemes, Concept of prouder/consumer problem, Mutual Exclusion, Concept of mutual exclusion first and second algorithm, Concept of mutual exclusion third algorithm including, Introduction and characteristics of semaphores, Introduction to Mutual exclusion with semaphores, Introduction to interprocess communication and synchronization, critical regions and conditional critical regions in a semaphore, Introduction to monitors, various modes of monitors, Issues in message implementation, Concept of mutual exclusion with messages
Dead Locks: Concept of Deadlocks, issues related to its prevention, avoidance and, detection/recovery, Concept of deadlock prevention and its avoidance, Concept of deadlock detection and recovery




Memory Management: Need of Memory management and its requirements, concept of fragmentation, Characteristics of contiguous & non-contiguous allocation techniques, Detail study of fragmentation, Virtual memory management, introduction to page-replacement, Need of various page-replacement policies, Concept of FIFO and optimal page-replacement algorithms, Concept of LRU approximation and its page-replacement algorithm, Concept of allocation algorithms





File Management System: Need of file management, its requirements, User’s and operating system’s view of file system, Concept of file directories and file sharing, Motivation for disk space management, Characteristics of file related system services, Generalization of file services

Books Recommended

1. Milenkoviac, “Operating Systems Concepts and Design”, Ed McGraw-Hill (1992)

2. Peterson and Silberschatz, “Operating System Concepts”, Ed Addison-Wesley (2002)

3. Charles Crowley, “Operating Systems a Design Oriented Approach”, Ed Tata McGraw-Hill (1999)

4. Andrews S Tanenbaum,  “Modern Operating Systems” Ed Pearson Education (2001)

5. Pardeep Kumar Sinha “ Distributed Operating Systems”, Ed IEEE CSI Press PHI (2004)
OC/CS-336
System Analysis and Design




[3  0  0  3]

Introduction to systems development and preliminary stage, Requirement analysis, Problem definition, Identification and investigation of system.        





Tools for structured design and system design considerations.    


 

System implementation: System testing, Quality assurance, Documentation tools, Managing system implementation.       









Case study of the following systems

· Inventory Control

· Railway Reservation System

· University Management System

· Hospital Management System 





 

Books Recommended

1. Perry Edwards, “System Analysis and Design”, McGraw Hill (1993)

2. James A Senn, “Analysis and Design of Information Systems”, McGraw Hill New York (1986) 

3. Elias M Awad, “System Analysis and Design”, McGraw Hill (2002)

4. Kendall and Kendall, “System Analysis and Design” Prentice Hall 6th Ed (2005)

5. Joseph S Valacich, J F George, G Hoffer, “Modern System Analysis and Design”, Addison Wesley (1998)

CS-401   
System Programming 
[3  0  2  4]      



Introduction: Introduction to Software processors, Translators and Loaders, Interpreters                 
Assemblers: Elements of Assembly Language Programming, Design of Two-Pass assemblers, Macros and Macro Processors: Macro Instructions, Features of a Macro facility, Implementation of Two pass Macro.

Compilers: Aspects of Compilation, Phases of compilation, Scanning and Parsing, Compilation of Expressions, Compilation of Control Structures Code Generation and Code optimization techniques, Compiler Writing Tools


Loaders & Linkage Editors: Loading Linking and Relocation, Overview of Linkage Editing, Linking for Program Overlay.

Editors and Debuggers: Text Editors, Debug Monitors.






Introduction to Operating systems: Introduction, Operating System Structures, Process Management, Memory management, I/O systems, Distributed Operating Systems


Books Recommended 

1. Beck L L, “Systems Software: An Introduction to Systems Programming”, Addison-Wesley (2001)

2. Donovan J J, “Systems Programming “, New York, Mc-Graw Hill (1972) 

3. Dhamdhere, D M, “Introduction to Systems Software”, Tata Mc-Graw Hill (2000)

4. Glingaert P, “Assembles Loaders and Compilers”, prentice Hall (1972)

5. Aho A V and J D Ullman  “Principles of compiler Design”, Addison Wesley/ Narosa (1985)

CS-403 
Information Security Systems        
[3  1  0  4]

Overview: Services, Mechanisms, and Attacks, the OSI Security Architecture, A Model for Network, Security.

Classical Encryption Techniques: Symmetric Cipher Model, Substitution Techniques, Transposition Techniques, Rotor Machines, Stegnography.

Block Ciphers And The Data Encryption Standard: Simplified DES, Block Cipher Principles, The Data Encryption Standard, The Strength of DES, Differential and Linear Cryptanalysis, Block Cipher Design Principles, Block Cipher Modes of Operation.
Introduction To Finite Fields: Groups, Rings, and Fields, Modular Arithmetic, Euclid’s Algorithm, Finite Fields of the Form GF(p),  Polynomial Arithmetic, Finite Fields of the Form GF(2n).

Advanced Encryption Standard: Evaluation Criteria for AES, The AES Cipher.

Contemporary Symmetric Ciphers: Triple DES, Blowfish, RC5, Characteristics of Advanced Symmetric Block Ciphers, RC4 Stream Cipher.

Confidentiality Using Symmetric Encryption: Placement of Encryption Function, Traffic Confidentiality, Key Distribution, Random Number Generation. 

Public-Key Encryption and Hash Functions: Introduction to Number Theory: Prime Numbers, Format’s and Euler's Theorems, Testing for Primality, The Chinese Remainder Theorem, Discrete Logarithms.

Public-Key Cryptography and RSA: Principles of Public-Key Cryptosystems, the RSA Algorithm, Recommended Reading and Web Site, Key Terms, Review Questions, and Problems.

Key Management and Other Public-Key Cryptosystems:  Key Management, Diffie-Hellman Key Exchange, Elliptic Curve Arithmetic, Elliptic Curve Cryptography.

Message Authentication and Hash Functions: Authentication Requirements, Authentication Functions, Message Authentication Codes, Hash Functions, Security of Hash Functions and MACs.

Hash Algorithms: MD5 Message Digest Algorithm, Secure Hash Algorithm, RIPEMD-160, and HMAC.

Digital Signatures and Authentication Protocols: Digital Signatures, Authentication Protocols, Digital Signature Standard.

Network Security Practice: Authentication Applications: Kerberos, X.509 Authentication Service, Electronic Mail Security: Pretty Good Privacy, S/MIME. IP Security: IP Security Overview, IP Security Architecture, Authentication Header, Encapsulating Security Payload, Combining Security Associations, Key Management, Web Security: Web Security Considerations, Secure Sockets Layer and Transport Layer Security, Secure Electronic Transaction.

System Security: Intruders: Intruders, Intrusion Detection, Password Management, Malicious Software: Viruses and Related Threats, Virus Countermeasures, Firewalls: Firewall Design Principles, Trusted Systems.

Books Recommended 

1. William Stallings, “Cryptography and network Security”, Pearson Education (2003) 

2. Trappe & Washington, “Introduction to Cryptography with Coding Theory”, Prentice-Hall (2001)

3. D Stinson, “Cryptography: Theory and Practice”, Second Edition Chapman & Hall (2002)

4. Richard A Mollin, “An Introduction to Cryptography”, Chapman and Hall/CRC (2001)

5. Kaufman, Perlman, and Speciner, “Network Security”, Prentice-Hall (Second Edition) (2001) 

CS- 423 
Information Security Systems Laboratory 
[0  0  2  1]

Implementation of the followings in High Level Programming Language:

1. Transposition Techniques, Stegnography.

2. Block Ciphers And The Data Encryption Standard

3. Random Number Generation.

4. Testing for Primality, The Chinese Remainder Theorem

5. The RSA Algorithm.

6. Elliptic Curve Cryptography.

7. Hash Algorithms: MD5 Message Digest Algorithm, Authentication Protocols.

8. System Security: Firewalls: Firewall Design Principles. 

ELECTIVE-III

CS-411
ATM








[3  0   0  3]

Basic Principles of ATM: Brief History of B-ISDN and ATM, ATM based services and applications, ATM Cell and transmission, ATM Networking basics





Physical, ATM, and AAL Layers: The Plane-Layer Overview, Physical Layer, ATM Layer- Protocol Model, ATM Layer and cell-definition, ATM Adaptation Layer- Protocol Model, ATM Adaptation Layer- Definition, User, Control & Management Planes




ATM Hardware and Software: Switch Models, Hardware Categories, ATM Switch Comparisons, End System ATM Hardware and Software






ATM Traffic Management & Congestion Control: Traffic Contract, Traffic Control, Congestion Control, Traffic Engineering, Design Considerations     

Signaling, Routing and Addressing: Signaling Principles, Capability Sets for B-ISDN Signaling, Protocol Architecture for B-ISDN Signaling, Meta-Signaling, ATM Adaptation Layer for Signaling, Study of UNI & NNI Signaling Protocols, Study of PNNI, BICI & AINI Routing Protocols, Addressing Issues







ATM Switching and Transmission: Switching Elements, Switching Networks, 
Switching and Cross Connects, Overview of ATM Transmission, B-ISDN local network topology and technology, ATM Network implementation issues





ATM Internetworking Standards: Internetworking Principles, Internet and ATM, Telephony over ATM








Books Recommended 

1. David E. McDysan and Darren L. Spohn,  “ATM theory and applications”, Ed McGraw-Hill Series on Computer Communications (1998) 

2. Handel “ATM Networks Concepts, Protocols and Applications”  Ed Pearson Education (2002)

3. Kasera,  “ATM Networks Concepts and Protocols”, Ed Tata McGraw-hill (2000) 

4. Oliver,  “Essentials of ATM Networks & Services”, Ed Addison–Wesley (1997)

5. James F Kurose and Keith W Ross, “Computer Networking”, Pearson Education (2002)

CS-413 
Neural Networks    
[3  0  0   3]

Introduction: Historical perspective, Basic Neurobiology, Why Artificial Networks? Network architectures, The tasks neural networks can perform, Characteristics of Neural Networks                                            

Basic neuron models: McCulloch-Pitts model, radial basis function model, etc, learning algorithms                                                                     

Basic neural network models: The Hebbian Hypothesis. Single-layered neural networks, multilayer perceptron, nearest neighbor based multilayer perceptron, Training of artificial Neural Networks                                      

Basic learning algorithms: Supervised learning, constructive algorithms, Single-hidden layer algorithms. The Upstart algorithm. The Cascade Correlation algorithm. Neural networks and temporal sequences. Sequence recognition.  Sequence generation. Unsupervised learning. Competitive Learning. The back propagation algorithm, self-organization learning, winner-take-all competitive learning, evolutionary learning, etc.                                                               

Applications: character recognition, signal restoration, etc.

Books Recommended 

1. Jacek M. Zurada, “Introduction to Artificial Neural Systems”, PWS Publishing Company, (2001) 
2. S S Haykin, “Neural Networks: A Comprehensive Foundation”, Pearson Education (1998)
3. Valluru Rao, “C++ Neural Networks and Fuzzy Logic”, Honary Holt & Co (1998)

Freeman” Neural Networks”, Pearson Publication (2003)

4. Rajasekaran & Pai ,’Genetic Algorithms ;Synthesis and applications,” Prentice Hall of India (2004)

CS-415
Data Mining and Warehousing     
[3   0   0   3]     
Introduction: Data Mining Concepts, Input, Instances, Attributes and Output, Knowledge Representation & Review of Graph Theory, Lattices, Probability & Statistics                                        

Machine learning concepts and approaches: Supervised Learning Framework, concepts & hypothesis, Training & Learning, Boolean functions and formulae, Monomials, Disjunctive Normal Form & Conjunctive Normal Form, A learning algorithm for monomials
         


Data Preparation: Data Cleaning, Data Integration & Transformation, Data Reduction 

Mining Association Rules: Associations, Maximal Frequent & Closed Frequent item sets, Covering Algorithms & Association Rules, Linear Models & Instance-Based Learning, Mining Association Rules from Transactional databases, Mining Association Rules from Relational databases & Warehouses, Correlation analysis & Constraint-based Association Mining.        

      Classification and Prediction: Issues regarding Classification & Prediction, Classification by Decision Tree induction, Bayesian classification, Classification by Back Propagation, k-Nearest Neighbor Classifiers, Genetic algorithms, Rough Set & Fuzzy Set approaches                                                              
Cluster Analysis: Types of data in Clustering Analysis, Categorization of Major Clustering methods, Hierarchical methods, Density-based methods, Grid-based methods, Model-based Clustering methods

Mining Complex Types of Data: Multidimensional analysis & Descriptive mining of Complex data objects, Mining Spatial Databases, Mining Multimedia Databases, Mining Time-series & Sequence data, Mining Text databases, Mining World -Wide Web                                                                                

Data Mining Applications and Trends in Data Mining: Massive Datasets/Text mining, Agent-Based Mining                                                                                         

Books Recommended 
1. Jiawei Han and Micheline Kamber, “Data Mining: Concepts and Techniques”, Morgan Kaufmann Publishers, 2000 (ISBN: 1-55860-489-8). 

2. Ian H. Witten and Eibe Frank, “Data Mining: Practical Machine Learning Tools and   Techniques with Java implementations”, Morgan Kaufmann Publishers, San Fransisco, CA (2000). 
3. Dorian Pyle, “Data Preparation for Data Mining”, Morgan Kaufmann, (1999) 

4. Michael J A Berry, et al, “Data Mining Techniques: For Marketing, Sales, and Customer Support”, John Wiley (1997) 

5. T M Mitchell, “Machine Learning”, McGraw-Hill (1997) 

OC/CS- 431 
Database Management System      
[3  0  0  3] 

Introduction: Purpose of Database Systems, Database Systems vs. File Systems. Various aspects of Database Systems, Data abstraction, Data Models, Instances and Schemes, data Independence, Data Base Manager, Data Base Administrator, Data Base users, Database Languages, System Architecture of a Database System, Classification of DBMS.

Data Modeling: Entity Relationship (ER) Model, Entities and Entity types. Relationship and Relationship type, Constraints, Keys, Weak Entity Types. ER Diagrams. Generalization, aggregation, Semantic object model.

File Organization: Overall system structure, File Organization, Sequential Files, Data Dictionary Storage, Buffer Management.

Database and Database Application Design: Database design using entity-relationship and semantic object models. Database application design. Terminology in Relational Data Model. Integrity Constraints, Primitive Operations on Relations. Relational Algebra (RA). Relational Algebra Operations. Additional Operations on Relations. Relational Calculus, Tuple-Relational Calculus.

Database Implementation: Foundations of relational implementation. Structured Query Language (SQL): DML Features in SQL, DDL in SQL, and Updates in SQL. Views in SQL. Embedded SQL. Query Optimization, Transaction Processing, Concurrency Control, Recovery Management and security issues, Stored Procedures and Triggers. 


Relational Data base Design: Pitfalls in Relational Database design, Theory of Normalization- Normalization using Functional Dependencies.

Trends in Databases: Current Trends in Database Systems: Distributed Database Systems & Client-Server Database Systems. Knowledge-Based Systems.
Books Recommended 
1. Peter Rob, Carlos Coronel, “Database Systems: Design, Implementation, and Management”, 4th edition, Course Technology, (1999) 

2. D Kroenke, “Database Processing: Fundamentals, Design and Implementation”, Prentice Hall Business Publishing, (1997) 

3. Ramez Elmasri and Shamkant B Navathe, “Fundamentals of Database Systems”, 2nd ed., Benjamin/Cummings Publishing Co., (1994)

4. Connolly T Begg C & Strachan A, “Database Systems: A Practical Approach to Design, Implementation and Management”, Addison-Wesley (1999) 

5. Abraham Silberschatz, Henry F Korth, S Sudarshan, “Database System Concepts”, 4th Edition, McGraw-Hill Book Company (2001)
OC/CS-433 
Interactive Computer Graphics               
[3  0  0  3]

Geometry and Generation of Simple Primitives: Line generation algorithms, Circle generation algorithms, Character generation and Ellipse generation




Graphical Devices: Input Devices, Display devices 




Scan Converting Polygons: Raster displays and Vector displays, Algorithms to scan convert polygons

Two Dimensional Transformations: Translation, Scaling, Rotation, Reflection, 
Shear


Windowing and Clipping: Line clipping algorithm, Polygon clipping algorithm, Windowing and Viewing Transformations





Three Dimensional Fundamentals: Projections, Representation of Polygonal Net, Transformations

Hidden Surfaces and Lines: Z –Buffer algorithm, Scan Line algorithm, Painter’s algorithm, Sub –division algorithm







Light, Colour and Shading: Illumination, Shadows, Transparency and Colour, Shading Algorithm, Ray tracing, Halftones








Animation: Design of Animation Sequences, Animation Functions, Raster Animations and Animation Languages, Key-Frame Systems, Motion Specification





Curve and Surfaces: Parametric Functions and Properties of Curves, Bezier Curves and B-Spline Curves




Books Recommended

1. Donald Hearn & M Pauline Baker, “Computer Graphics”, Pearson Education, 2nd edition (2002)   

2. Newman, W M and Sproull R F, “Principles of Interactive Computer Graphics”, McGraw Hill, Tokyo (2000)

3. Alan Watt, “3D Computer Graphics”, Third edition, Addison Wesley (2000)

4. Foley Etal, “Computer Graphics”, Pearson Education (2002)

5. F S Hill, “Computer Graphics Using Open GL”, Pearson Education (2003)

OC/CS-435 
Information Security Systems                 
[3   0   0  3]

Overview: Services, Mechanisms, and Attacks, the OSI Security Architecture, A Model for Network Security.

Classical Encryption Techniques: Symmetric Cipher Model, Substitution Techniques, Transposition Techniques, Rotor Machines, Stegnography.

Block Ciphers And The Data Encryption Standard: Simplified DES, Block Cipher Principles, The Data Encryption Standard, The Strength of DES, Differential and Linear Cryptanalysis, Block Cipher Design Principles, Block Cipher Modes of Operation.
Introduction To Finite Fields: Groups, Rings, and Fields, Modular Arithmetic, Euclid’s Algorithm, Finite Fields of the Form GF(p),  Polynomial Arithmetic, Finite Fields of the Form GF(2n).

Advanced Encryption Standard: Evaluation Criteria for AES, The AES Cipher.

Contemporary Symmetric Ciphers: Triple DES, Blowfish, RC5, Characteristics of Advanced Symmetric Block Ciphers, RC4 Stream Cipher.

Confidentiality Using Symmetric Encryption: Placement of Encryption Function, Traffic Confidentiality, Key Distribution, Random Number Generation. 

Public-Key Encryption and Hash Functions: Introduction to Number Theory: Prime Numbers, Format’s and Euler's Theorems, Testing for Primality, The Chinese Remainder Theorem, Discrete Logarithms.

Public-Key Cryptography and RSA: Principles of Public-Key Cryptosystems, the RSA Algorithm.

Key Management and Other Public-Key Cryptosystems:  Key Management, Diffie-Hellman Key Exchange, Elliptic Curve Arithmetic, Elliptic Curve Cryptography.

Message Authentication and Hash Functions: Authentication Requirements, Authentication Functions, Message Authentication Codes, Hash Functions, Security of Hash Functions and MACs.

Hash Algorithms: MD5 Message Digest Algorithm, Secure Hash Algorithm, RIPEMD-160, and HMAC.

Digital Signatures and Authentication Protocols: Digital Signatures, Authentication Protocols, and Digital Signature Standard.

Network Security Practice: Authentication Applications: Kerberos, X.509 Authentication Service, Electronic Mail Security: Pretty Good Privacy, S/MIME. IP Security: IP Security Overview, IP Security Architecture, Authentication Header, Encapsulating Security Payload, Combining Security Associations, Key Management, Web Security: Web Security Considerations, Secure Sockets Layer and Transport Layer Security, Secure Electronic Transaction.

System Security: Intruders: Intruders, Intrusion Detection, Password Management, Malicious Software: Viruses and Related Threats, Virus Countermeasures, Firewalls: Firewall Design Principles, Trusted Systems.

Books Recommended

1. William Stallings, “Cryptography and network Security”, Pearson Education (2003) 

2. Trappe & Washington, “Introduction to Cryptography with Coding Theory”, Prentice-Hall (2001)

3. D Stinson, “Cryptography: Theory and Practice”, Second Edition Chapman & Hall (2002)

4. Richard A Mollin, “An Introduction to Cryptography”, Chapman and Hall/CRC (2001)

5. Kaufman, Perlman, and Speciner, “Network Security”, Prentice-Hall (Second Edition) (2001) 

CS-402
Embedded Systems 
[3  0  0  3]

Introduction: Embedded Systems Hardware, Languages used and their Comparison, Processor and Memory, Structural units in a Processor, Memory Devices, Memory map, Memory allocation, DMA, Interfacing Processor, Memory and I/O Devices

Devices and Buses: I/O, Timer and Counting Devices, Serial communication, Parallel Communication using ISA, PCI, PCI-X and Advanced Buses


Device Drivers and Interrupts: Interrupts Basics, Drivers, Serial and parallel port device drivers, Interrupt Latency


Programming Concepts: Programming in Assembly and C, Preprocessor Directives, Header files and Macros, Datatype, Data Structures, Modifers, Loops and Pointers, Queues and stacks, List, Optimizing Memory Needs, Embedded Programming in C++/Java (Introduction)


InterProcess Communication: Multiple processes in an Application, Sharing Data by multiple Tasks, Inter-Process Communication


Architectiures: Round Robin Scheduling, Real Time Operating System, Function-Queue scheduling 


Real Time Operating System: O/S Services, Real time and Embedded O/S, Interrupt routines in RTOS, RTOS task scheduling Model, Interrupt latency and response time, Embedded Linux Internals, OS Security and Mobile OS


RTOS Tools: Need for RTOS, Introduction and Use of Micro OS- II and VxWorks


Books Recommended 

1. David E Simon, “An Embedded Software Primer”, 1/e Pearson Education (1999)

2. Daniel W Lewis “ Fundamentals of Embedded Software: Where C and Assembly meet” 1/e Pearson India (2001)

3. Raj Kamal, “ Embedded Systems”, Tata McGraw-Hill (2004)

4. Bruce Powel Douglass, “Real-Time UML: Developing Efficient Objects for Embedded Systems”, 2/E Addison Wesley (2004)

5. Muhammad Ali Mazidi, Janice Gillispie Mazidi, “The 8051 Micro controller & Embedded Systems”, 1/e Pearson Education (2000)

CS-404 
System Simulation and Modeling 
[3  1  0   4]

Introduction to Simulation: System & System Environment, Components of a System, Discrete and Continuous Systems, Model of a System and Types of Models,. Discrete Event System Simulation, Advantages and Disadvantages of Simulation, Areas of   Application 

Techniques of Simulation: Monte Carlo Method, Types of System Simulations, Real Time Simulation, Stochastic Variables, Discrete Probability Functions 

General Principles: Concepts in Discrete Event Simulation, Event Scheduling /Time Advance Algorithm, List Processing, Using Dynamic Allocation & Linked List

Simulation Software:  History of Simulation Software, Selection of Simulation Software, Simulation in C++, GPSS, Simulations Packages, Trends in simulation Software.

Statistical Models in Simulation: Useful Statistical Models, Discrete Distribution s, Continuous Distributions, Poisson Process, Empirical Distributions

Queuing Models: Characteristics of Queuing systems, Queuing Notation, Long Run Measures of performance of Queuing Systems, Steady State Behavior of infinite Population Markovian Models, Steady State Behavior of finite Population Models, Networks of Queues

Random Number Generation: Properties of Random Numbers, Generation of Pseudo-Random Numbers, Techniques for Generating Random Numbers, Tests for Random Numbers, Inverse transform Techniques, Convolution Methods, Acceptance –Rejection Techniques

Input Modeling: Data Collection, Identifying the Distribution with Data, Parameter Estimation, Chi – Square Test, Selecting Input Models with Data

Verification & Validation of simulation Modeling: Model Building, Verification & Validation, Verification of simulation Models, Calibration & Validation of Models.

Books Recommended 

1. Gordon G, “System Simulation”, PHI 2nd Edition (1998) 

2. Deo Narsingh, “System Simulation with Digital Computers”, PHI, New Delhi (1993)

3. K S Trivedi, “Probability and Statistics with Reliability, Queuing and Computer Science Application”, PHI 
4. Subranranian, K R V and Sudaresan R Kadayam, “System simulation: Introduction to GPSS”, CBS, New Delhi (1993)

5. W Feller, ”An introduction to Probability Theory and its Applications,” Val 182, Wiley Eastern Ltd. ND.

CS-422 
Embedded Systems Laboratory 
[0  0  2  1]

List of Practicals

1. Basic microcontroller hardware, 8051 assembly, simulator

2. Decode logic, EPROM, basic user I/O, timer ISRs and assembly

3. SRAM, RS-232, monitor, serial handlers, assembly, intro to 8051 C.

4. EEPROM, LCD, C Programming

5. Program using C++/Java for Embedded Systems 

CS-424 
System Simulation and Modeling Laboratory 
[0  0  2  1]

List of Practicals

Implementation of the followings Simulation problems in GPSS or any High Level Programming Language

1. Computer Generation of Random Numbers.

2. Testing Random Number Generators.

3. Monte-Carlo Simulation.

4. Simulation of Single Server Queuing System.

5. Simulation of Two-Server Queuing System.

6. Simulation of Inventory System.

7. Simulation of Telephone System.

ELECTIVE-IV

CS- 410 
Internetworking Technologies            
[3  0  0  3]

Introduction to Internetworking: Internetworking Basics, Ethernet Protocol, FDDI Protocol, Token Ring / IEEE 802.5 Protocol






WAN Technologies: Frame Relay, High Speed Serial Interface, Point to Point Protocol, Switched Multimegabit Data Service, Asymmetric Digital Subscriber Line, Synchronous Data Link Control & Derivatives




Bridging and Switching: ATM Switching, Data-Link Switching, LAN Switching, Tag Switching, Mixed Media Bridging, Source- Route Bridging, Transparent Bridging



Network Protocols: Apple Talk, DECNET, SNA, NETWARE, Banyan Vines, Xerox Network Systems







Routing Protocols: Border Gateway, IGRP & Enhanced IGRP, Internet Protocol Multicast, NLSP, OSPF, Resource Reservation Protocol, RIP, Simple Multicast Routing Protocol


Network Management Basics: IBM Network Management, Remote Monitoring, Simple Network Management Protocol





Introduction to Troubleshooting: Symptoms, Problems and Solutions, General Problem Solving Models, Preparing for Network Failures, Use of Some Troubleshooting Tools

Handling Troubleshooting for Some Important Components: Ethernet, FDDI and Token Ring, TCP/IP, Apple talk, DECNET, SNA & NETWARE, Banyan Vines & XNS, Serial lines & WAN Connections, Bridging and Switching. 







Books Recommended 

1. Merilee Ford, “Internetworking Technologies Handbook”, Ed Cisco Press (2004) 

2. Kevin Downes,  “Internetworking Troubleshooting Handbook”, Ed Cisco Press (2004)

3. Andrew S. Tanenbaum, “Computer Networks”, Pearson Education 4th   Edition (2003)

4. James F Kurose and Keith W Ross, “Computer Networking”, Pearson Education (2002)

5. Nance,  “Introduction to Networking”, PHI 4th Edition (2002)

CS- 412 
Natural Language Processing 
[3  0  0  3]

Introduction: The basics of NL technology, Natural language in text as well as speech forms                            

Models: Zipf’s Law, Hidden Markov models and related Formalism, The noisy Channel model, Parametric clustering                                                                        

Concepts: Stopwords, stemming/morphology, document models, strategies, algorithms for information retrieval, formal and natural language models, grammars, parsing, Issues in lexical, syntactic, semantic and pragmatic processing       

Applications: Intelligent word processing (spell checkers, grammar checkers etc), web search engines, information filtering and extraction, natural language interfaces, language translation tools                                                                   

Tools: Lex and Yacc, linguistic resources such as corpora and lexicons, Natural Language Technology dealings with tools, Techniques for processing natural language on a computer, Information filtering agent, Natural language interfaces, Translation tools




Books Recommended 

1. Frederick Jelinek, “Statistical Methods for speech Recognition”, Pearson Education (2001)

2. Christopher D Manning and Hinrich Schuetze,  “Foundation of statistical Natural Language Processing”, Pearson Education (2000)

3. Horowitz S Sahni, “Fundamentals of Computer Algorithms”, Galgotia Publishers (2000)

4. J Allen, “Natural Language Understanding”, Benjamin/Cunnings (2000)

5. G Gazder, “Natual Language processing in Prolog”, Addison Wesley (2000)

CS-414 
Expert Systems
[3  0  0  3]

Expert Systems: Definitions types, Components of an Expert System, Expert System shells, Architecture for Knowledge based systems, Operational Expert Systems, Development Process.
 

Knowledge Representation Techniques: Logic Frames, Semantic & Nets, etc.

Natural Language Processing: Basic parsing techniques, Types of Learning, Inductive Bearing, Explanation based Learning, Neural based Learning, Game playing examples. 


Planning and Explanation in Expert System: Neural Expert System, Fuzzy Expert System, and Real Time Expert Systems.







Implementation Tools: Prolog & expert system Shell Expert sys, etc., Study of existing expert systems-TIERES, As Mycin & AM.


Books Recommended 
1. Patterson, “Introduction to AI Expert System”, PHI (2001)

2. Jackson, “Building Expert System”, John - Wiley (2000)

3. Joseph C Giarratano, “Introduction to Expert System: Principles and Programming”, Vikas Publications, 3rd Edition (1998)

4. Peter Jackson, “Introduction to Expert System”, Addison Wesley (1998)

5. James P Ignigio, “Introduction to Expert System”, McGraw Hill (1990)

COURSE DESCRIPTIONS

(Courses Offered by other departments)

MA-201
  Probability and Statistics 
[3  1  0  4]

Probability: Different Approaches to probability, Addition and Multiplication theorems of Probability, Baye’s Theorem, Mathematical Expectation, Expectation of Discrete and Continuous Random Variables, Addition and Multiplication theorems of Expectation. Conditional Expectation, Chebyshev’s Inequality.

Foundations of Statistics: Basic concepts of Statistics, Collection, Sampling, Classification and Graphical Representation of Data, Measures of Central Tendency, Measures of Dispersion, Moments, Skewness and Kurtosis.

Theoretical Distributions: Binomial, Poisson and Normal Distributions.

Hypothesis Testing: Procedure of Testing Hypothesis, Standard Error and Sampling Distribution, Tests of Significance, Student’s t-Test, Z-test.
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Variance Analysis:  F-test, Techniques of Analysis of Variance,  Analysis of Variance in two-way Classification Model.

Miscellaneous Topics:  Correlation Analysis, Regression Analysis, Curve Fitting using Least Square Method.

Books Recommended

1. Johnson R A and Freunds J E, “Probability and Statistics for Engineers”, Pearson Education, Singapore Pte Ltd., Indian Branch, New Delhi (2002)

2. Walpole R E and Myers R H, “Probability and Statistics for Engineers and Scientists”, Pearson Education, Singapore Pte Ltd., Indian Branch, New Delhi (2004)

3. Bowker A H and Liberman G J, “Engineering Statistics”, Prentice Hall, N.J. (1972).

4. Bhattacharya G K and Johnson R A, “Statistical Concepts and Methods”, John Wiley, New  Delhi, (2002).

5. Hogg R V, Elliot A T, “Probability and Statistical Inference”, Pearson Education, 6th Ed.

MA- 203 
Discrete Mathematical Structures 
[3  1  0  4]

Set Theory, Functions and Relations: Subsets, Power Set, Partition of Sets, Relations and Functions, Partial Order and Equivalence Relation, Recursion and Recurrence Relations, Generating Functions. 

Logic: Propositions and Logical Operators, Truth Tables and Propositions Generated by a Set, The Laws of Logic, Mathematical Systems, Quantifiers. 

Groups and Rings: Subgroups, Cyclic and Permutation Groups, Cosets and Lagrange’s Theorem, Codes and Group Codes, Rings, Integral Domains and Fields, Polynomial Rings and Cyclic Codes. 

Boolean Algebra: Lattices, Atoms of a Boolean Algebra, Boolean Expressions, Applications of Boolean Algebra to Switching Theory. 

Graph Theory: Directed and Undirected Graphs. Tournament Graph, Isomorphic Graphs, Connectivity, Eulerian and Hamiltonian Graphs, Traveling Sales Man Problem, Networks and the Maximum Flow Problem, Planarity and Colorings, Spanning Trees, Rooted Trees and Binary Trees. 

Books Recommended

1. Alan Doerr and Kenneth Levasseur, “Applied Discrete Structures for Computer Science”, Galgotia Publications, New Delhi. 2nd  edition (1989)
2. Bernard Kolman, Robert C. Busby and Sharon Cutler Ross, “Discrete Mathematical Structures”, Pearson Education Asia, Delhi, 5th Edition (2004)

3. C. L. Liu, “Elements of Discrete Mathematics”, McGraw-Hill, New Delhi, 2nd Edition (2000)

4. Frank Harary, “Graph Theory”, Addison Wesley Publishing Company (1995)
5. Michael R. A. Huth and Mark D. Ryan, “Logic in Computer Science: Modelling and Reasoning about Systems”, Cambridge University Press, Cambridge (1999)

6. Peter B. Andrews, “An Introduction to Mathematical Logic and Type Theory: To Truth Through Proof”, Kluwer Academic Publishers, London, 2nd Edition (2002)

PH-202 
Material Science






[3  1  0  4]

Crystal Structure: Fundamental concepts, Closed packed structures, Crystal systems, Crystallographic planes and directions, Miller indices, Point defects.  
 

Electrical Properties: Classical free electron theory of metals, Quantum theory – Particle in a box, Wave function and energy states, Finite potential barrier, Tunneling, Fermi-Dirac distribution law, Density of energy states, Kronig-Penney model, Classification of solids into conductors, Semiconductors and insulators, Zone schemes, Effective mass, Hall effect and applications.

Dielectric Properties: Dielectric materials, Polarization mechanisms, Dipole moment, Dielectric strength, Methods for producing polarization, Application of dielectric materials. 

Magnetic Properties:  Basic concepts, Soft and hard magnetic materials, Ferrites, Selection techniques for applications, Magnetic recording, Magnetic memories.



Optical Properties: Index of refraction, Damping constant, Characteristic penetration depth and absorbance, Reflectivity and transmissivity, Atomic theory of the optical properties, Optical storage devices.







Superconductivity:  Properties of superconductors, London equations, Quantum explanation of superconductivity, Applications of superconductors.



Ceramics: Basic structures and properties, Processing of ceramic materials, Conduction in ionic materials, Ceramic dielectric.






Semiconductor Materials: Intrinsic and extrinsic materials, Electron and hole concentrations at equilibrium, Temperature dependence of carrier concentrations, Conductivity and mobility, Effect of temperature and doping on mobility, Direct and indirect recombination of electron and holes, Diffusion and drift of carriers, Diffusion length, Contact potential.



Books Recommended

1. Hummel R E,  “Electronic Properties of Materials”, Narosa Publishing House, New Delhi (1997) 

2. William D Callister, Jr, “Materials Science and Engineering”, John Wiley and Sons, Inc. New York (2002)

3. Dekker A J, “Solid State Physics”, MacMillan, India Limited, Madras (2000)

4. Pillai S O, “Solid State Physics”, New Age International Publishers, New Delhi (1999)

5. Van Vlack L H, “Elements of Material Science and Engineering”, Addison Wesley Publishers (1980)

EC-252  
Electronic Devices and Analog Integrated Circuits
[3  1  0  4]

Introduction to Semiconductors: Semiconductors ,Conductor and Insulators, Intrinsic and extrinsic silicon, p-n junction, Current-Voltage characteristics of a p-n junction, the Diode, Rectifiers-half wave and full wave, Special purpose diodes - Zener diode, Tunnel diode and  Varactor diode and Concept of clipping and clamping.


Bipolar Junction Transistor: Transistors-construction, operation, characteristics, parameters, Transistor as an amplifier at low frequency, Hybrid model of BJT, Analysis of amplifier using Hybrid model of BJT, Amplifier types-CE,CB,CC, DC operating point, DC Biasing circuits-fixed bias, emitter bias, voltage divider bias, voltage feedback and Bias stability





Field-Effect Transistor: The junction FET - construction, operation, characteristics, parameters, Small signal analysis of JFET as an amplifier, FET as a VVR and MOSFET- construction, operation, characteristics, parameters.  


Power and Multistage Amplifiers: Power Amplifiers, Types, analysis of Class A,B,C,AB; Heat sinks, Multistage Amplifiers, Types of multistage couplings.



Feedback Amplifier and Oscillators: Feedback concept, Analysis of various configurations of feedback in amplifiers, Criterion for oscillation and Oscillator based on RC and LC feedback circuits.

Introduction to op-amps: Op-amp- analysis, approximations and modeling; Ideal op-amp building blocks, Open loop op-amp configurations, Practical op-amp- Offset voltage analysis and compensation, Input bias and offset current analysis and compensation, frequency response, slew rate, Block diagram representations and analysis of configurations using negative feedback.    

Specialized IC’s: 555 Timer-Monostable multivibrator, astable multivibrator, Applications and Phase locked loop-Operating principles and applications  of PLL.


Books Recommended

1. Horenstein M N, “Microelectronic Circuits and Devices”, Prentice Hall, New Delhi, 2nd Ed. (1996)

2. Millman,Jacob and Halkias,Christos C, “Integrated Electronics”, Tata McGraw- Hill, New Delhi (1970)

3. Gayakwad Ramakant A, “Op-amps and Linear Integrated Circuits”, Pearson Education, 4th Ed., New Delhi (2002)

4. Horenstein Mark N, “Microelectronic Circuits and Devices”, Prentice Hall, New Delhi, 2nd Ed. (1996)

5. Sedra / Smith, “Microelectronic Circuits”, 4th Ed., Oxford University (2002)

EC-272 
Electronic Devices and Analog Integrated Circuits Laboratory    [0 0 2 1]

1. To plot a load line for a CE amplifier and show effect of input signal on Q-point.

2. To demonstrate use of a BJT in a CE amplifier circuit configuration and study its frequency response.

3. To demonstrate use of a BJT in a CC amplifier circuit configuration and study its frequency response.

4. To demonstrate working of a JFET and study its V-I characteristics.

5. To demonstrate working of a LED and calculate appropriate value of series resistance RS for it.

6. To demonstrate working of an op-amp as a voltage level detector.

7. To demonstrate working of an op-amp as a square wave generator.

8. To demonstrate the operation of a 555 timer as monostable multivibrator.

9. To demonstrate the operation of a 555 timer as astable multivibrator

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to the course contents

OC/HM-332  
Human Resource Management
[3  0  0  3]

Introduction: Nature of Human Resource Management (HRM), Importance of Human Resource Management, Functions of Human Resource Management, The changing  environment of HRM and Role of HRM  in changing business scenario.



Procurement:  Job, Job Analysis, Job Description and Job Specifications, Manpower planning, demand and supply  forecasting,
recruitment, methods of recruitment, Employees testing and selection, types of psychological tests and interviews, placement and induction.

Development:  Operative Training and Management Development, methods of training and development, Performance Appraisal: Traditional and Modern methods, Career development: career anchors, career development
programme and the modern career problems.

Compensation:  Factors affecting compensation policy, Job evaluation, methods of job evaluation, Variable compensation: Individual & Group, Supplementary compensation-Fringe benefits and Current trends in compensation






Integration:  Human relations, industrial relations, importance of Industrial relations, Causes and effects of Industrial disputes, Machinery for settlement of industrial disputes in India, Role of trade unions in maintaining relations, Collective Bargaining: concept, features, process and advantages.







Maintenance and separation:  Employee safety, health and welfare, Provisions under Factory Act, 1948, Turnover, Retirement and Layoff





International HRM:  The growth of International business, HR and the international business challenge, effect  of inter country difference on HRM, International staffing, International compensation and appraisal, International labour relations and Information Technology and HR





Books Recommended

1. Flippo Edwin B, “Personnel Management” , 6th Ed., McGraw Hills (2000).

2. Memoria C B, ”Personnel Management (Management of HRM)”, Himalaya Publication New Delhi (1999).

3. Dresler Garry, “Human Resource Management”  8th Ed. Pearson Education, New Delhi (2002).

4. Becanzo David A and Robbins S P,  “Personnel/Human Resource Management”, 3rd  Ed. Prentice Hall of India, New Delhi (2000).

5. Milkovich George T and Bourdean John W, “Personnel Human Resource Management – Diagnostic Approach”,  AITBS, Delhi (2000).

OC/HM-334
Marketing Management
[3  0  0  3]

Nature of Marketing:
Marketing concept, Marketing approaches, Markekting Tasks, Marketing as a system and Modren Marketing Practices.





Marketing Environment:  Micro environmental variables and Macro environmental variables

Consumer Behaviour: Factor influencing consumer buying behaviour, Buying Process, Consumers’ motives, reference groups and Industrial Buying Behaviour




Marketing Information System:  Concept and  importance, Components and functions each component



Marketing Segmentation and Planning:  Marketing Segmentation and targeting, Marketing Planning, Strategic Planning Process, BCG and GE Matrix






Product Decisions:  Product Mix, Product differentiation and positioning, New Product Development Process, Consumer
Adoption Process, Product life cycle and strategies, Packaging and Labeling.





Pricing Decisions:  Objective of Pricing, factors influencing Pricing decision, Pricing methods, Pricing Policies.







Channel Decisions:  Nature and types of marketing channels, Channel Management decisions, Retailing and whole selling.





Promotion decisions:  Promotion Mix, Advertising, Sales Promotion, Personal selling,  Media buying and media planning.




Marketing Audit and  Control:  Marketing Audit and Marketing control






Books Recommended

1. Philip Kotler, “Marketing Management: Analysis, Planning, Implementation and Control”, Prentice Hall of India (2000).

2. Stanton William J, Etzel Michael J and Walker Bruce J. “Fundamentals of Marketing”, McGraw Hill Inc, International edition (2000).

3. Gandhi J S,  “Marketing”, Tata McGraw- Hill publishing (2000).

4. Worsam Mike and Berkley Wright D, “Marketing in Management – Best Practices”, Pitman Publishing (1995).

5. Blois Keith, “Oxford Text Book of Marketing”, Oxford University Press, New York (2000).

OC/HM-336
Entrepreneurship Management 
[3  0  0  3]

Entrepreneurship Development:  Meaning, objectives, type of entrepreneurs, importance of entrepreneurship training, factors affecting entrepreneurship, linkage between entrepreneurship and economic development, problem of increasing unemployment, balanced regional growth, harnessing locally available resources, New Industrial Policy and innovation in enterprises.

Entrepreneurship Support System:  Small Industries Development Bank of India, Small Industries service Institute, State Small Industries and Export Corporation, District Industrial Centres and Other supporting agencies.

Project Report Preparation:  Identifying business opportunities, Project report and its importance, various contents of project report: managerial and entrepreneurial capabilities, socio-economic benefits, Demand analysis, technical feasibility and financial viability.

Introduction to Marketing Management:  Brief introduction to various types of product strategies, Pricing strategies, Channel strategies and Promotional strategies.

Introduction to Production Management:  Types of production systems, production planning and control, functions of Production Manager and Materials Management.

Introduction To Human Resource Management: Manpower Planning, Recruitment, selection, placement and induction, training and development, compensation.

Introduction to Financial Management:  source of finance and Working Capital management.

Books Recommended

1. Holt David H, “Entrepreneurship: New Venture Creation”, Prentice Hall of India (2000).

2. Saini Jasmer Singh, “Entrepreneurship Development Programmes and Practices”, Deep and Deep Publications, New Delhi (1997).

3. Dollinger, “Entrepreneurship Strategies and Resources”, Pearson Education (2003).

4. Jose Paul and Kumar Ajith N, “Entrepreneurship Development and Management”, Himalaya Publishers, New Delhi (2000).

5. Hisrich Robert D and Micheal Peters P, “Entrepreneurship”, McGraw-Hill (2002).

IC-451 
Measurement Systems and Transducers                       
[3  1  0   4]

Measurement Theory: Introduction (Measurement, Instrument, Need of measurement, classification of Instruments, Generalized measurement system with examples, I/P – O/P configuration of measuring instrument system, Unit, standards, SI system of units

Static Characteristics of Measurement System: True value, static error, types of error, Error calibration curve, Accuracy, reproducibility, repeatability, drift, signal to nose ratio, linearity threshold, static sensitivity, hysteresis dead time and dead zone, loading effect 

Dynamic Characteristics of Measurement System: Steady state and transient response, dynamic analysis of measurement system, dynamic characteristic, Transfer function, Representation of zero, first and second order system, Response of zero and first order system to unit step input, Response of 2nd order system to unit step I/P, Frequency domain analysis, sinusoidal transfer function, frequency response of first order system

Transducers: Introduction (Transducer, sensor, classification of Transducers), Study of resistive sensors (Potentiometer, strain gauge for measurement of linear, angular displacement, stress and strain), Temperature sensors (RTD, thermocouple, thermistor, IC temperature sensor), Elastic sensors (Bourdon type, diaphragm, hollows), Inductive transducer (LVDT) for displacement and pressure measurement, Capacitive transducer for displacement liquid level and pressure measurement, Piezoelectric transducer for force and accretion measurement, Hall effect transducer and its application, Photoelectric transducer (LDR, photovoltaic cell), Transducer for measurement of speed, humidity and PH. 

Data Acquisition Systems: Generalized block diagram of DAS, classification of DAS, Analog DAS (using time division and frequency division multiplexing, Digital DAS system.

Data Transmission Systems: General Telemetry system, classification, Landline telemetry system (voltage and current), Radio freq telemetry system (amplitude and frequency modulation), Digital Telemetry system (PCM).

Books Recommended

1. Doebelin E O, “Measurement Systems – Applications and Design”, Tata McGraw Hill (1990)

2. Mani and Rangan, “Instrumentation devices and systems”, Tata McGraw Hill (1997)

3. Sawhney A K, “Electric  and Electronic Measurement and Instrumentation”, Dhanpat Rai and Sons, New Delhi(1993)

4. Murty D V S, “Transducers and Instrumentation”, PHI (1995)

5. Nakra B C and Chaudhry K K, ”Instrumentation, Measurement and Analysis”, Tata McGraw Hill, New Delhi (2000)

IC-471 
Measurement Systems and Transducers Laboratory                 
[0  0  2  1]

List of Experiments

1. To plot output voltage v/s input temperature difference characteristics of       thermocouple.  

2. To plot output voltage v/s input displacement characteristic of linear potentiometer.

3. To plot a.c output voltage v/s input displacement characteristics of LVDT.

4. To plot output frequency v/s displacement characteristics of capacitive transducer based measurement system. 

5. To measure load using load cell based measurement system and plot its input-output characteristics

6. To measure angular speed of the motor using tachometer.

7. To measure PH of different liquids using PH meter.  

8. To draw the input-output characteristics of photovoltaic cell. 

9. To measure pressure using Bourdon tube based measurement system and draw its input-output characteristics. 

10. To study the acquisition of data from RTD, LVDT on data acquisition system

11. To study AM transmitter and receiver units used in AM telemetry systems.

12. To study FM transmitter and receiver units used in FM telemetry systems.

Note: Perform at least any 8 experiments.
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