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Chapter-One: Introduction to the Ordinance of FAST 

Duration of the Program and Examination

a. The duration of B.Sc (Honours) degree program shall be 4 (four) academic years. Every academic year shall have at least 28 weeks for class teaching, 2 weeks recess before the final examination and 8 weeks for holding the year final examination. 

b. Students have to appear before viva-voce examinations at the end of each academic year. 

Distribution of Courses and Marks

a. The B.Sc. (Honours) Degree Program shall consist of 46 credit courses of 100 marks each and one noncredit course. Out of 46 credit courses, the students shall be required to take minimum 8 courses from related or allied subjects with maximum of 4 courses from one discipline. Oral examination shall carry 200 marks each distributed uniformly in 4(four) academic years. 

b. All courses shall be designed by the committee of courses of relevant Department and shall be approved by the Academic council through the Faculty.

c. The B.Sc. (Honours) degree program shall be an integrated one consisting of major and related courses carrying a total of 4800 marks distributed year wise as bellow:

	Year
	No. of Courses
	Marks

	
	Theoretical course
	Practical / Field work / Project 


	Theoretical courses
	Practical / Field work / Project 


	Viva-Voce


	Total Marks

	1st  Year
	08
	02
	800
	200
	50
	1050

	2nd Year
	09
	02
	900
	200
	50
	1150

	3rd  Year
	08
	04
	800
	400
	50
	1250

	4th  Year
	09
	04
	900
	400
	50
	1350

	TOTAL
	34
	12
	3400
	1200
	200
	4800


d. There shall be one noncredit course namely Islamic Studies/Bangladesh Studies carrying 100 marks to be completed within the first two academic years. Students coming from Madrasa stream and the non-Muslim students shall take the course on Bangladesh Studies and those coming from college stream shall take the course on Islamic Studies. A student shall not be promoted to Third year class unless he / she clears up this course.

e. The marks allotted for practical/field work/project for each year may be redistributed and designed by the committee of courses of the respective Departments if they feel it necessary to do so keeping the total credits and marks unchanged. There shall be, however, only one course of 100 marks for the project.

Assignment of Credits

a. Theoretical Courses: One class hour per week for a period of 14 weeks shall be considered as one credit.

b. Practical classes:  Minimum two class hours of a practical class per week for a period of 14 weeks shall be considered as one credit.

c. A student has to complete at least 160 credits in 4(four) year program to graduate.

d. Each credit shall be equivalent to 14 hours class lectures or academic work.

e. The total number of credits of B. Sc (Honours) degree program shall be as follows:

Credit per Course:

Credit for each Theoretical course of 100 marks

=  3.5

Credit for each Practical Course/ Field work of 100 marks
=  3.0

Credit for Project work of 100 marks


=  4.0

Credit for oral Examination (for each 50 marks)

=  1.0

Total  Credits:

Credits for Theoretical courses



=  119 

Credits for Practical/Field work/Project


=  37 

Credits for Oral Examinations



=  4 

Total Credits





=  160 

Evaluation

a. Each Theoretical course shall be evaluated as follows:

Internal Evaluation of each Theoretical course :


(i)  Tutorial/ Assignment



=  15 marks


(ii)  Class Attendance 



=  10 marks


Year end final examination 



=  75 marks

Total






=  100 marks

b. Each Practical course shall be evaluated as follows:

Internal Evaluation of Each Practical Course:


(i) Laboratory performance /Assignment/ 

oral test during Laboratory hours 

=   5 marks
(ii) Laboratory attendance 



= 10 marks

 
(iii)  Laboratory Note Book on experiment 

= 05marks


Year-end Practical Examination



= 80 marks

Total






= 100 marks


c. The course teacher(s) shall prepare five copies of the mark sheets for the marks obtained by the students in internal evaluation (Theoretical and Practical). Three copies of the mark sheets are to be submitted to the Chairman of the Examination Committee, one copy to the Controller of Examinations and another copy shall be published through the notice board before the year-end final examination starts. 

d. The course teacher shall submit the marks and the answer scripts of tutorial examinations/assignments taken by him/her to the chairman of the examination committee.

e. The distribution of marks for class attendance (theoretical and practical) will be as follows:

Attendance



Marks

95% and above



10

90%   to  94%



9

85% to  89% 



8

80%   to 84%



7

75% to   79% 



6

70%   to  74%



5

65% to   69% 



4

60%   to  64%



3

Less than 60%



0

f.   The field work will be evaluated by the internal members of the examination committee on the basis of report, written test, oral presentation and the viva-voce on the report submitted by the students. 

g.    The project will be evaluated by the internal members of the examination committee on the basis of report, oral presentation and the viva-voce on the project submitted by the students. 

h.   The examination committee shall conduct the viva-voce examination at the end of each academic year.

Examination 
a. There will be a year-end final examination. The examination of each theoretical course shall be of 4 (four) hours duration and a student will answer 5 questions out of 8 and each question will carry 15 marks. The practical examination shall be of 12 hours duration for each course. 

Grading system

(a) Letter Grading and Grade Points: The letter Grade(LG) and the corresponding Grade Point(GP) shall be awarded as follows:  

	        Numerical Grade
	Letter Grade
	Grade Point

	80% and above
	A+
	(A plus)
	4.00

	75% to less than 80%
	A
	(A regular)
	3.75

	70% to less than 75%
	A–
	(A minus)
	3.50

	65% to less than 70%
	B+
	(B plus)
	3.25

	60% to less than 65%
	B
	(B regular)
	3.00

	55% to less than 60%
	B–
	(B minus)
	2.75

	50% to less than 55%
	C+
	(C plus)
	2.50

	45% to less than 50%
	C
	(C regular)
	2.25

	40% to less than 45%
	D
	---
	2.00

	Less than 40%
	F
	---
	0


(b)  Calculation of Grade Point average (GPA) and cumulative grade point averages, (CGPA): Grade Point average is the weighted average of Grade Points obtained in all courses completed by a student(Appendix). 

Examination entry requirements 

a. In order to be eligible for appearing at the Examination a candidate shall have to attend minimum 75% of the total number of classes held in each course (theoretical and others). 

b. Student will not be allowed to appear in the examination if his/her class attendance is less then 60%. 

c. The academic Committee of the Department, on special ground, may recommend in the cases of shortage of attendance ordinarily not below 60% on payment of a non-collegiate fee as determined by the University. 

d. Each course teacher shall submit the class attendance report along with the documents to the Chairman of the Department at least 10 days before processing the prescribed entry form for examination.

e. Every candidate for admission to each Examination shall submit his application in the prescribed entry Form to the controller of examinations. The application shall be submitted through the Chairman of the Department so as to reach the Controller of  Examinations at least 4 (four) weeks before the date fixed for the Commencement of Examination. This time may be relaxed for the students seeking readmission. 
Promotion 

a. From first year to second year: 

· For promotion from 1st year to 2nd year, a student is required to earn a minimum GPA of 2.00. 

b. From second year to third year:

· For promotion from 2nd year to 3rd year, a student is required to earn a minimum AGPA of 2.25. 
· A student must complete the Non-credit University Course (Islamic Studies / Bangladesh Studies) by the 2nd Year and earn a minimum Letter Grade of C+ (GP 2.5) otherwise he / she will not be promoted from 2nd year to 3rd year.

c. From third year to fourth year:
· For promotion from 3rd year to 4th year, a student is required to earn a minimum AGPA of 2.5. 

· A student securing less than Letter Grade C+ (GP 2.5) in Viva-Voce and Practical Examinations in each year shall have no credit i.e. this marks will not be counted while determining his/her grade.

Improvement 

a. Student obtaining the grade C and below in any course in any year (1st year to 4th year) shall be allowed to improve the Grade only after the results of 4th year final examination. After the improvement examination if the student fails to improve his/her F grade shall be given one more opportunity to improve the grade.

b. A students willing to write improvement Examination shall have to apply to the Controller of Examination through the Chairman of the Department concerned in the Prescribed Form within 20 days of the publication of the result of Honours final Examination. The Fourth year Examination Committee shall conduct and complete the improvement Examination within 4 months after the publication of the result.

c. No student shall be allowed to improve the results of internal evaluation, Practical, Field work. Project and Viva-voce Examination.

d. To improve the grade and to appear in the examination the student shall have to pay the examination fee for each course as determined by the University from time to time. 

e. If a students fails to improve the grade his/her previous grade in the same course will remain valid.

Readmission

a. In case a student fails to appear at the 1st /2nd /3rd /4th year final examination or fails to appear at the above examinations due to shortage of required percentage of attendance or fails to deposit the examination fees due to some unavoidable circumstances or is expelled from the University for any reason as the case may be, he/she shall have to get himself / herself re-admitted to the subsequent batch. The syllabus in-force for the examination concerned will be applicable for such students. 

b. If a student fails to get the requisite grade points for promotion from one year to the next year may seek readmission with the subsequent batch. For readmission, a student shall have to apply within 4 weeks after the announcement of the result of the concerned year. 

c. On readmission, the grades earned previously by the students in that year shall be cancelled automatically and the student shall have to retake the entire course assigned for the program. 

d. After taking readmission in any year if a student fails to earn the yearly GPA/AGPA for promotion from one year to the next year shall be dropped out from the program.

e. If a student readmitted in the 4th year fails to earn the CGPA of 2.5 or fails to complete 160 credit hours in grade improvement examination shall be dropped out from the program. 

f. A student admitted to Honors’ course of study shall have to complete the course within 6(six) academic years from the year of his admission. 

g. No student shall be allowed to stay in any academic year more than twice.

Award of the B.Sc. (Hon’s) Degree 

a. b. sc (Hon’s) degree shall be awarded to a student on completion of minimum 160 credits and on securing a CGPA of 2.5 or above.

b. A student for four years Hon’s degree shall be awarded the degree with distinction if his/her CGPA is 3.80 of above and he/she does not have any F grade in the total program 

Course Distribution Table
First Academic Year : 2011 - 2012
	Course no.
	
	Course Title
	Marks
	Unit
	Credit

	ICE 101
	:
	Fundamentals of Information & Communication Engineering 
	100
	1
	3.5

	ICE 102
	:
	Electricity, Electromagnetism & Optics
	100
	1
	3.5

	ICE 103
	:
	Electronic Devices & Circuits 
	100
	1
	3.5

	ICE 104
	:
	Digital Electronics
	100
	1
	3.5

	ICE 105
	:
	Programming Language Concepts 
	100
	1
	3.5

	ICE 106
	:
	Discrete Mathematics and Numerical Methods
	100
	1
	3.5

	ICE 107
	:
	Math I (Algebra & Trigonometry)
	100
	1
	3.5

	ICE 108
	:
	Math II (Calculus & Differential Equations)
	100
	1
	3.5

	ICE 109
	:
	Practical I (Unit-I:Electricity; Unit-II: Electronics)
	100
	2
	3.0

	ICE 110
	:
	Practical II : (Unit-I: C Programming Language; Unit-II: Numerical Methods)
	100
	2
	3.0

	ICE 111
	:
	Viva-Voce
	50
	0.5
	1.0

	First Year Totals  
	1050
	12.5
	35.0


Second Academic Year: 2012 - 2013
	Course no.
	
	Course Title
	Marks
	Unit
	Credit

	ICE 201
	:
	Management Information Systems &Technologies 
	100
	1
	3.5

	ICE 202
	:
	Data Structure & Algorithm
	100
	1
	3.5

	ICE 203
	:
	Computer Architecture & Parallel Processing
	100
	1
	3.5

	ICE 204
	:
	Object Oriented Programming
	100
	1
	3.5

	ICE 205
	:
	Electromagnetic Theory and Antenna
	100
	1
	3.5

	ICE 206
	:
	Communication Systems
	100
	1
	3.5

	ICE 207
	:
	Electronic Communications
	100
	1
	3.5

	ICE 208
	:
	Statistics for Communication Engineering
	100
	1
	3.5

	ICE 209
	:
	Math III (Geometry & Vector Analysis)
	100
	1
	3.5

	ICE 210
	:
	Practical I: (Unit-I: Logic Circuits; Unit-II: Communication Signals & Systems)
	100
	2
	3.0

	ICE 211
	:
	Practical II : (Unit-I:OOProgramming; Unit-II: Data Structure)
	100
	2
	3.0

	ICE 212
	:
	Viva-voce
	50
	0.5
	1.0

	2nd Year Totals  
	1150
	13.5
	38.5


Third Academic Year: 2013 - 2014
	Course no.
	
	Course Title
	Marks
	Unit
	Credit

	ICE 301
	
	Database Systems 
	100
	1
	3.5

	ICE 302
	
	Data Communications
	100
	1
	3.5

	ICE 303
	
	Telecommunication System Engineering 
	100
	1
	3.5

	ICE 304
	
	Computer Networking 
	100
	1
	3.5

	ICE 305
	
	Microprocessors and Interfacing
	100
	1
	3.5

	ICE 306
	
	Optical Fiber Communications
	100
	1
	3.5

	ICE 307
	
	Mathematics for Communication Engineering
	100
	1
	3.5

	ICE 308
	
	Computer Graphics 
	100
	1
	3.5

	ICE 309
	
	Practical I (Unit-I: Database; Unit-II: Computer Networking & Web-Technology)
	100
	2
	3.0

	ICE 310
	
	Practical II :(Unit-I: Mathematical Models; Unit-II: Data Communications )
	100
	2
	3.0

	ICE 311
	
	Practical III: (unit-I: Tele Communication; Unit-II: Optical Communications)
	100
	2
	3.0

	ICE 312
	
	Practical IV: (Unit-I: Computer Graphics; Unit-II: Micro-Processor programming)
	100
	2
	3.0

	ICE 313
	
	Viva-voce
	50
	0.5
	1.0

	3rd Year Totals  
	1250
	16.5
	41.0


Fourth Academic Year: 2014-2015
	Course no.
	
	Course Title
	Marks
	Unit
	Credit

	ICE 401
	
	Information Coding and Transmission
	100
	1
	3.5

	ICE 402
	
	Mobile and Cellular Communications
	100
	1
	3.5

	ICE 403
	
	System Analysis & Software Engineering
	100
	1
	3.5

	ICE 404
	
	Strategic Planning & Decision Support Technology
	100
	1
	3.5

	ICE 405
	
	Data Warehouse Systems
	100
	1
	3.5

	ICE 406
	
	Multimedia and Web Technology
	100
	1
	3.5

	ICE 407
	
	Artificial Intelligence and Expert Systems
	100
	1
	3.5

	ICE 408
	
	Digital Signal Processing
	100
	1
	3.5

	ICE 409
	
	Simulation and Modeling
	100
	1
	3.5

	ICE 410
	
	Practical I: (unit-I; Mobile & Cellular Communication; Unit-II: Digital Signal Processing)
	100
	2
	3.0

	ICE 411
	
	Practical II: (Unit-I: Virtual Environment and Multimedia; Unit-II: Artificial Intelligence)
	100
	2
	3.0

	ICE 412
	
	Practical III/Field work (Unit-I: Information Preprocessing and Presentation; Unit-II: Field works)
	100
	2
	3.0

	ICE 413
	
	Project  
	100
	1
	4.0

	
	
	Viva – Voce
	50
	0.5
	1.0

	4th Year Totals  
	1350
	16.5
	45.5


Chapter-Two: Course Details 
First Academic Year: 2011-2012

ICE 101: Fundamentals of Information & Communication Engineering

Full Marks : 100
 




Unit 1, Credit 3.5

Topics Covered 

The Digital Age-Overview of the Revolution in Information & Communication Engineering: The role of IT in the present era, Miniaturization, & Mobility-From Vacuum tubes to Transistors to Microchips, Types of Computers, The Elements of a Computer & Communication System-People, Procedure, Data/Information, Hardware, Software and Communications.

Processors & microcomputer peripheral control: Microchips, CPU, Main Memory, Registers, Machine Cycle, Processing Speeds.
The Microcomputer System Unit, Power Supply, Motherboard, Specialized Processor Chips, System Clock, Others forms of Memory, Expansion Slots & Boards, Bus Lines, Ports, Plug-In Cards.

Software: Introduction, Application Software, System Software, Integrated Software, Software Suite’s, Groupware, Desktop Accessories, Project Management Software, Multimedia Presentation. 

Input & Output: Input and Output Devices-Introduction, Keyboards, Terminals, Pointing Devices, Scanning Devices, Smart Cards and Optical Cards, Voice Input Device. 

          Output – Monitors, Printers, Plotters, Voice.

Secondary Storage: Introduction, Floppy Disks(Diskette storage), Hard Disks, Optical Disks, Magnetic Tape, Other forms of  Secondary  Storage :- Flash Memory, Bubble Memory, Advanced Storage Technology, Increasing Data Storage Capacity, Backing up of Data.

Communication String Analog the Information Highway: Introduction  to Communication & Connectivity; Tools of Communication & Connectivity. 

Telephone-Related Communication Services: Fax Messages, Voice Mail, E-mail, VOIP

Video/Voice Communication: Teleconferencing and Picture Phones; Online Information Services, Electronic Bulletin Board Systems(BBSs), Internet Resources, Intranet; Portable work: Telecommuting & Virtual Offices.

Recommended Books

Information Technology – The Breaking Wave, Dennis P. Curtin et al., Irwin McGraw-Hill.

Using Information Technology-A Practical Introduction to Computers & Communications, William, Sawyer, Hutchinson, McGraw-Hill.

Analysis & Design of Information Systems, V Raja Raman, 

Information Technology Today, Encyclopedia of Information Technology,  S Jaiswal, Galgotia Publications.
Computer Today, Suresh Basandra, Galgotia Publications Pvt. Ltd.
Fundamentals of Computers, V Rajaraman

 ICE 102: Electricity, Electromagnetism & Optics; 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics Covered
Circuit Analysis:  Series  Circuits, Kirchhoff’s Voltage Law, Voltage Divider Rule,  Parallel Circuits, Kirchhoff’s Current Law, Current Divider Rule, Circuit Analysis Methods: Branch Current Analysis, Mesh Analysis, Nodal Analysis, Network Theorems: Superposition Theorem, Thevenim’s Theorem, Norton’s Theorem, Maximum Power Transfer Theorem. 

 Electromagnetism: Force On a Current-Carrying Conductor Lying in a Magnetic Field, Ampere’s Circuital Law, Biot-Savart Law And It’s Applications, Force Between Two Parallel Conductor, Electromagnetic Induction.

A.C Fundamentals: Sinusoidal AC Voltage Generation, Equation of Alternating Voltage & Current, Sine Wave, Phase Relation,  Average And RMS Value of AC Voltage And Current, The Derivative, Response of R,L,C to AC Quantities, Average, Apparent  and Reactive Power.

 Series And Parallel AC Circuits: Impedance & the Pheasor Diagram, Series RL,RC & RLC Circuits, Active And Reactive Components of Circuit Current, Admitance & Susceptance,  Parallel RL,RC,RLC Circuit, Resonance, Bandwidth and Q-factor.  

 Fundamentals of Optics: Types of  Light, Characteristics of Light, Nature of Light, Interference, Diffraction and Polarization.  
 Transformer Fundamentals: Introduction, Mutual Inductance, Series Connection of Mutually Coupled Coils, The Iron-Core Transformer, Reflected Impedance And Power, Equivalent Circuit, Frequency Considerations, Air-Core Transformer, The Transformer as an Isolation Device,  Types of Transformers.

 A.C Generation And Transmission: General Layout of The Systems, Power System And System Networks, Systems of AC Distribution, Distribution, Effects of Voltage On Transmission Efficiency, Constants of a Transmission Line, Short Single-Phase Line Calculations, Short 3-Phase Transmission Line Constants, Effect of Capacitance.          

Recommended Books

Introductory Circuit Analysis, R L Boylestad, Universal Book Stall.

Electrical Technology ( Vol I), B.L. Theraja and A.K. Theraja, S. Chand & Co. Ltd.

Physics Part II, Resnick & Haliday

Network Analysis, Van Valkenberg

A textbook of Optics, N. Subrahmanyam and Brij Lal
ICE 103: Electronic Devices & Circuits; 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics covered

Semiconductor Diodes : Energy bands in solids, Types of Semiconductor, Semiconductor diode, Forward and reverse biased p-n junction and their characteristics, junction breakdown.

Bipolar Junction Transistor : Introduction, construction, operation, biasing rule, CB, CE and CC configurations and their characteristics, Relations between ( and (, DC load line, Q-point and maximum undistorted output, Field effect transistors-Basic concepts. 

Transistor Amplifiers : CB, CE and CC amplifiers, small signal low frequency model, Hybrid parameters, Power Amplifiers.

Oscillators : Introduction, Feedback, Feedback types, Conditions of oscillation, Types of oscillators and their operation, Application of Oscillators, Non-sinusoidal oscillation, Types of Multivibrators and their uses. 

Operational amplifiers: Differential and common mode operation, OP-amp basics, Inverting and non-inverting modes, OP-amp applications. 

Special Diodes and Optoelectronic Devices : Zener Diode, Varactor Diode, Tunnel Diode, PIN Diode, LED, Photodiodes, Phototransistors, LCD, solar cells.

DC Power supply : Introduction, half-wave, full-wave and bridge rectifiers, General filter considerations, Capacitor filter, RC filter, Regulated power supply.

Recommended Books

Integrated Electronics-Analog and Digital Circuits and Systems, J Millman, C C Halkias, Tata McGraw-Hill.

Electronic Devices & Circuits, J Millman, C C Halkias, Tata McGraw-Hill.

Electronic Devices & Circuits, R L Boylestad, L Nashelsky, Prentice-Hall India.

Electrical Technology ( Vol IV), B.L. Theraja and A.K. Theraja, S. Chand & Co. Ltd.

Basic Electronics-Solid State, B L Theraja, S. Chand & Co. Ltd.

ICE 104:  Digital Electronics; 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics Covered

Introduction : Digital systems, Advantages of Digital System, Digital Computers, System block structure.

Number systems: Bases, simple binary arithmetic. Binary, Octal, decimal,  Hex., 1’s comp, 2’s comp, floating point. 

Boolean algebra and logic gates: Boolean algebra, Truth tables, logic functions, simple logic gates.

Simplifying Boolean expressions: Karnaugh map, Quine-McCluskey method.

Combinational and Sequential logic circuits: Introduction, threshold logic, synchronous & asynchronous operation, memory elements, abstract model of sequential circuits, representation of sequential machines, analysis of sequential circuits, adder, Subtractor, Decoder, Encoder, Multiplexer.

Design of sequential logic circuits: Introduction, problem formulation, state minimization, state assignment, circuit implementation, Counter, Register.

Integrated Circuits : IC Technology, Basic monolithic IC, Large and Medium scale integration, Digital ICs.

Recommended Books

Digital Electronics, Malvino, Tata McGraw-Hill.

DigitalSystems, Tocci Winder. 
Digital Electronics, W Gothmann William Gothmann, PHI (Pvt.) Ltd.
Switching Theory and Digital Electronics, Dr. V K Jain, Khanna Publishers.

Switching Circuits, Theory and Logic Design, Tong, Addison Wesley.

Sequential Machines and Automata Theory, Booth, T L., John Wiley and Sons Inc, New York.

Introduction to Microcomputer based Digital Systems,  J W Gault & R L Pimmel.

ICE 105: Programming Language Concepts; 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics Covered

Introduction: Programming and languages, Program structure, Algorithms and Problem analysis.

Variables and constants: Identifiers, literals and special symbols, declarations.

Numerical data: Types and casting, Input and Output.

Assignment Statement: Arithmetic expressions and precedence, Standard functions.

Control Statements: Decision and repetition, Comparison of alternative constructs.

Character manipulation: Standard data type, Character sets, Control characters, Data formats and validation.
Arrays: declaration and use, index types, multidimensional arrays.  
       

Structure, union, data files, text and numeric input conversion and redirection of I/O.
Subprograms: Functions and parameters, Locality and scope.

Pointers and Dynamic Memory Allocation.
Recommended Books
Programming with C, Gottfried, Schaum’s outline series.

Programming in Ansi C, Balaguruswami, Tata McGraw-Hill publishing Co. 
Turbo C / C++ - The Complete Reference, Herbert Schieldt, McGraw-Hill.
ICE 106: Discrete Mathematics and Numerical Methods; 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics Covered

Discrete Structure
Mathematical Logic : Proposition and notation, Connectives- negation, conjunction, disjunction, proposition formulas and truth tables, Conditional and Bi-conditional , tautologies, equivalence of formulas, duality law, tautological implications, functionally complete sets of connectives, normal forms, ordering and uniqueness of normal forms, rules of inference, methods of proof, Predicate calculus- predicates, statement function, variables and quantifiers, predicate formulas, free and bound variables, the universe of discourse, Rules of Inference- universal specification, existential generalization and universal generalization, Mathematical induction. 

Elements of Number Theory : Division in the integers, prime numbers, the fundamental theorem of Arithmetic, division algorithm, modular arithmetic, Euclidean algorithm.

Graphs and Trees : Graph terminology, paths and circuits, connectedness, matrix representation, matrix representation of graphs, isomorphism of graphs, Trees, rooted trees, path lengths in rooted trees.
Numerical Methods

           Solution of Polynomials and Transcendental Equations:
           Interpolation: 
           Curve Fitting, B-Splines and Approximation:
           Numerical Differentiation and Integration:

           Numerical Solutions of Ordinary Differential Equations:
           Numerical Solutions of Partial Differential Equations:

Recommended Books
Discrete Mathematics and Its Applications, Kenneth H. Rosen, WCB/ McGraw-Hill. 

Discrete Mathematical Structures, Bernard Kolman, Robert C. Busby, Sharon Ross, Prentice Hall of India.

Discrete Mathematical Structures with Applications to Computer Science, J.P.Tremblay, R. Manohar, Tata McGraw Hill Publishing Company Ltd.

Introductory Methods of Numerical Analysis, S S Sastry.

Numerical Mathematical Analysis, J B Scarborough.

Object Oriented Numerical Methods, V Rajaraman.

ICE 107 : Math I (Algebra & Trigonometry); 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics covered

Elements of Set Theory: Introduction to sets. Set Algebra. Types of sets: Finite, infinite, countable and uncountable sets. 

Relations and Functions: Properties of Binary relations, compatibility relations, equivalence relations and partitions, complementary and inverse relations, composition of binary relations, relation matrix and graph of a relation, Functions- composition of function, inverse function, characteristic function, floor function, ceiling function & hashing function.

Matrices: Definition and Algebra of matrices, Special types of matrices. Determinant of a square matrix: Properties, Crammer’s rule, Rank of a matrix, elementary transformation and normal form. The ad joint and inverse of a square matrix. Matrix inversion by partitioning, Solution of system of linear equations: Gauss-Jordan method. 

Theory of equations: Relation between roots and coefficients. De Carte’s rule of sign. Solution of cubic and biquadratic equations. Symmetric functions of the roots. 

Trigonometry: Complex number. De-Moiver’s Theorem and it applications. Functions of complex arguments. Gregory’s series. Summation of trigonometric series. Hyperbolic functions. 

Books Recommended

1. Bernard and Child


Higher Algebra

2. Hall and Knight


Higher Trigonometry

3. Das and Mukherjee


Higher Trigonometry

4. Shahidullah and Bhattacharjee

Higher Algebra and Trigonometry

ICE 108 : Math II (Calculus & Differential Equations); 
Full Marks : 100
 




Unit 1, Credit 3.5

Topics covered

Differential Calculus: Limits, continuity, and differentiation of real-valued functions. Successive differentiation. Expansion of functions. Maxima and Minima. Partial differentiation. Tangent and Normal.

Integral Calculus: Methods of substitution. Integration by parts. Integration of special trigonometric and rational functions. Fundamental Theorem Calculus. General properties of definite integrals. Simple definite integrals and reduction formula. Length and areas of plane curves. Volumes and surface-areas of solids of revolution.

Differential Equations: Exact Solution of First-Order Ordinary Differential Equations: Exact Differential Equations and Integrating Factors, Separable Equations and Equations reducible to this form, Linear Equations and Bernoulli Equations. 

Explicit Solution of Higher-Order Linear Differential Equations: Basic Theory, Homogeneous Linear Equation with Constant Coefficients, Method of Undetermined Coefficients, Variation of Parameters, Cauchy-Euler Equation. 

Series Solutions of Linear Differential Equations: Power Series Solutions about an Ordinary Point, Solutions about Singular Points, The Method of Frobenius. 

 Books Recommended

1. Ayres, F


Calculus

2. Das and Mukherjee

Differential Calculus

3. Das and Mukherjee

Integral Calculus

4. Edwards


Differential Calculus

5. Sapely L Ross


Differential Equations

6. H T H Piaggio
An Elementary Treatise on Differential Equations and Their Applications

ICE 109  Practical I (Electricity & Electronics Lab.) 
Full Marks : 100; Unit 2, Credit 3.0; Examination  Duration : 6+6=12 hours

Topics Covered 

ICE-109: Practical-I (Unit-I: Electricity): based on the course ICE-102
ICE-109: Practical-I (Unit-II: Electronics): based on the course ICE-103
ICE 110  Practical II (Unit-I: Programming With C and Unit-II: Numerical Methods)

Full Marks: 100; Unit-2; Credit 3.0; Examination Duration: 6+6=12 hours

Topics Covered

ICE-110: Practical-II (Unit-I: Programming With C): based on the course ICE-105

ICE-110: Practical-II (Unit-II: Numerical Methods): based on the course ICE-106

Second Academic Year: 2012-2013

ICE 201: Management  Information Systems &Technologies

Full Marks : 100 




Unit 1, Credit 3.5

· Marks Distribution for Theoretical Course

Year end theoretical final examination 
: 

75 marks

Internal Evaluation of each theoretical course 

Tutorial  / Assignment 


: 

15 marks
Class Attendance 


: 

10 marks
[ The examination of each theoretical course shall be of 4 (four) hours duration and a student will answer 5 questions out of  8 and each question will carry 15 marks ]  

Topics Covered

Information Systems : Importance of information systems, system concepts, components of information system, information system resource, IS activities, operations and management classifications, management information system, Decision support systems, Transaction processing systems, Process control systems, office automation systems, executive information systems, expert systems, end user computing systems, strategic information systems, integrated information systems.
Computer Systems: Centralized computer systems, decentralized computer systems, centralized Vs decentralized systems, benefits of centralized and decentralized systems, distributed computer systems.

Information Technology in Business :  Corporate Computing, Transaction Processing, Information Tools for Management Control, Marketing, Advertising & Sales, Design, Production & Manufacturing, Electronic Catalogs, Web Advertising, Secure Transactions, Micro-payments. 

Business System Design: Meaning, Nature, Need, Role, Evolution of management through Information System, Relatedness of MIS with management activities, Management function and decision making. 

E-Commerce : Understanding E-commerce, Advantage of E-commerce, Internet consumers and market research, Advertisement in E-commerce, Electronic payment systems, Cost/Benefit Analysis, Technology Issues, Staffing E-commerce, Measuring Success, E-Security.    

Managing information systems operations: Scope, problems, improving operations-matrix, unattended computer centers, disaster management, evolving role of IS department.

Information security: Principles, risk assessment, risk control, security frame works, Encryption, Encryption keys, Conventional Encryption, Data Encryption Standard, Key distribution, Public Key Encryption, E-security.

The promises of Information Superhighway: Education & Information, Health, Entertainment, Government & Electronic Democracy, Intellectual property rights.     

Books Recommended


Computer & Information Processing, Floyd Fuller, William Manning, Boyd & Fraser Publishing Company.

Information Technology for Management, E Turban et al, qT58.6 T9.

Future Impact of Information  Technology, British Computer Society, T 8.6 B8.

Using Information Technology-A Practical Introduction to Computers & Communications, William, Sawyer, Hutchinson, McGraw-Hill.

Information Systems Management in Practice, McNurlin & Sprague, Prentice Hall.

Information Systems for Managers, G W Reynolds, West Puiblishing Company.
ICE 202: Data Structure & Algorithm

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered 

 Fundamental of Data Structure & Algorithm- Introduction, Basic Terminology; Elementary Data organization, Data structure, Data Structure operations, Algorithms Complexity, Time-Space, Trade off, Algorithmic Notations, Variables, Data types, Logical, Virtual & conceptual, Abstract view of data.

Arrays, Records & Pointers- Introduction, Array, Representation of Array, Pointer, Records, Records Structure & Representation of Record, Matrices.

Linked Lists- Introduction, Linked Lists, Representation of linked lists in memory, Traversing, Searching, Insertion, Deletion, Algorithms of linked lists, Memory allocation.

Stack, Queue and Recursion: Introduction, Stacks, Representation of Stacks, Application of Stacks, Recursion, Representation of Recursion, Implementation of Recursion procedures by Stacks, Queues, Dequeue, Priority of Queues.

Trees: Introduction, Representation of different types of trees, Traversing, Searching, Deleting trees, Heap; heap sort, path lengths, Huffman’s algorithm.

Graphs and their application: Graph theory terminology, sequential representation of graphs, Warshall's algorithm, linked representation of a graph, operations on graphs, traversing a graph, posets. 

String Processing: Introduction, basic terminology, storing strings, character data type, string operations, word processing, pattern matching algorithms.

Searching and Sorting algorithms: Introduction, sorting, insertion sort, selection sort, merging, merge-sort, radix sort, searching and data modification, Hashing.

Books Recommended    

Data Structure and Algorithm, Seymour Lipsuitz, Mc Graw Hill (Schaum's Outline Series. 

Data Structures using C and C++, Y Langsam, M J Augenstein, A M Tanenbaum, Prentice Hall India Ltd. 

Java Gently, J M Bishop, Addison Wesley, ISBN 0-201-59399-8.

ICE 203: Computer Architecture & Parallel Processing 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Concepts of design, Evolution of computers.

Design Methodology: Gate level, Register level, Processor level.
Register Transfer Logic: Inter-register transfer, arithmetic, logic and shift micro-operations, conditional control statements, fixed point binary data, overflow, arithmetic shifts, floating point data, instruction codes.

Processor Logic Design : Processor organization, design of arithmetic and logic unit, status register, design of shifter, processor unit, design of accumulator.

Control Logic Design: Control organization, hardware control, micro-program control, control of processor     unit, PLA control.

Memory Management: Memory technology, memory systems, caches, Paging, Memory Mapping, Virtual 
Memory. 
           System Organization: Communication methods, IO and system control, parallel processing- processor level parallelism, multiprocessors, fault tolerance.

Recommended Books

Computer Architecture and Logic Design, T C Bartee, McGraw Hill. 

Digital Logic and Computer Design, M. Morris Mano, Prentice-Hall, New Delhi. 

Computer Architecture & Organization, J P Hayes, McGraw-Hill.

Architecture of Computer Hardware and Software, I Englander, Wiley Eastern.

ICE 204: Object Oriented Programming 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

           Object-oriented concepts: Introduction, Classes, objects, methods, Data Abstraction and Encapsulation, inheritance, Polymorphism, Dynamic Binding and Message passing.

OO Programming Techniques: Programming with C++, Tokens, Expression, Constant and Structure, Function in C++.

Class and Objects: Introduction, Structures and Classes, Declaration of class, Member functions, Defining the object of a class, Accessing a member of class, Array of class objects, Pointers and Classes, Unions and classes, Classes within class (Nested class).

More on classes: Constructors, Destructors, Inline member functions, Static class members, Friend functions, Dynamic memory Allocations.

Inheritance: Introduction, Single inheritance, Types of base classes, Types of derivation, Ambiguity in single inheritance, Array of Class, Objects and single inheritance, Multiple inheritance, Member access control.

Overloading: Function Overloading, Operator Overloading, Overloading of binary operators, Overloading of Unary operators.

Polymorphism: Polymorphism, Early binding, Polymorphism with pointers, Virtual functions late binding, Pure virtual functions, Abstract base classes, Virtual base classes.

Managing Console I/O Operators: Introduction, C++ Streams, C++ Stream classes, Unformatted I/O operations, Formatted console I/O operations, Managing output with Manipulators.

Fundamentals of Java:

        Java features, Byte code, Difference between Java and C++, Class declaration, Object creation, Simple Input Output programs, Arithmetic, Selection and Repetitive structure, Array, Error Handling, File operation, Inheritance.  
Books Recommended 

C++ Object-oriented Programming, Mitchell, Macmillan, 1993.

The Apprentice C++ Programmer, Lee, Phillips, Thompson Computer Press, 1997.

Object-Oriented Programming with C++, E Balagurusamy, Tata McGraw-Hill Publishing Company Ltd.
Java programming, Balagurusamy.
ICE 205: Electromagnetic Theory and Antenna

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Theory & Properties of Electromagnetic Waves : Potential in an electric field, potential in a changing magnetic field, displacement current.

Equations of the Electromagnetic Fields, Radiation:  Potential in an electric field, Potential in a charging magnetic field, Faraday’s law, The first electromagnetic field equation,  The second electromagnetic field equation, Maxwell’s equation rewritten, The plane wave in space-I, The plane wave in space-II, Energy of the radiated wave, Poynting’s theorem 

Transmission and Reflection of Plane Waves at Boundaries: Conditions of field continuity at boundary surfaces, The analogous transmission line for plane wave propagation, Reflection from a plane conductor at normal incidence, Power flow in the reflected and transmitted waves, Current flow in the conductor, Depth of penetration, Skin effect, The perfect conductor concepts, Wave incident on a perfect conductor at an arbitrary angle, Wave incident at an arbitrary angle on a boundary between dielectrics, Index of reflection, Snell’s law, Total reflection, Phase and group velocities, Elimination of reflections.

Transmission Lines : Introduction, Propagation through lines, Determination of secondary line constants, Underground cables, Wave velocity, Distortion of low frequency lines, General line equations, High frequency lines, Reflection, Line impedance, 
Impedance matching in high frequency lines, Smith chart.

Propagation of Radio Wave : Surface wave, space wave and sky wave, Tropospheric propagation, Ionospheric propagation, skip distance and MUF, fading.

Wave Guides: Rectangular Wave guides , Circular and other Wave guides, Cavity resonators.
Antenna Fundamentals : The radiation mechanism, Elementary  doublet, Current and Voltage distribution, Resonant & Non-resonant antennas, Antenna gain, Bandwidth, beam width and polarization, Effects of ground on antennas, Antenna coupling.

Different Types of Antennas : Directional high-frequency antennas, Microwave antennas, Wideband and special -purpose antennas, Cell-Site Antennas and Mobile Antennas.

Books Recommended 

Networks, Lines and Fields, John D Ryder, Prentice-Hall of India Private Ltd.

Electronic Communications, Dennis Roddy and John Coolen, Prentice-Hall of India Private Ltd.

Hand Book of Electronics, Gupta and Kumar, Pragati Prakasan.

Radio Engineering, J K Mithal, Khanna Publishers.

Electrical Technology, B.L Theraja and A.K Theraja.

ICE 206: Communication Systems 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Communications, Signals And Their Classifications, Fourier Analysis of Signals, Elements of A Communication System, Transmission of Message Signal, Limitation & Resources of A Communication System, Communication Process, Communication Channels, Modulation Process, Why Modulation, Analog And Digital Type of Communication.   

Amplitude Modulation: Definition, Modulation Index, Upper And Lower Side Frequencies, Mathematical Analysis, Power Relations In AM Wave, Forms of AM, Generation of  Amplitude Modulation.   

 Angle Modulation: Basic Definitions, Single Tone F.M, Narrowband FM, Frequency Deviation, Deviation Ratio, Percentage of Modulation, FM Sidebands, Generation of FM, Generation of PM Wave, Intersystem Comparison.              

 Pulse Modulation: Introduction, Sampling Process, Pulse Amplitude Modulation, Other Form of Pulse Modulation, Quantization Process, PCM, T1 System, Regeneration of PCM signal, Virtues, Limitation & Modification of  PCM,  Delta Modulation,  DPCM.                                                                                                                                                                                                                                                                                                                           

 Information Theory: Probability, Random Variables, Discrete Message, Amount of information, Entropy, Source Coding Theorem, Channel Capacity, Channel Coding Theorem, Information Capacity Theorem, Data Compaction, Data Compression, S/N Bandwidth tradeoff.                                                                                         

 Noise: External Noise, Internal Noise, Addition of Noise Due To Several Sources, Noise In Reactive Circuits, Signal-To-Noise Ratio, Noise Figure, Calculating Noise Figure, Noise temperature.                                                                                      

 Representation of Signals: Fourier series, Fourier Transform, Properties of Fourier Transform , Dirac Delta Function, Time Response, Frequency Response, Ideal Low-Pass Filters, Band-pass Transmission..                                                                                        
Recommended Books
Analog and Digital Communications, Simon Haykin, John Wiley & Sons.

Electronic Communication, Roddy and Coolen, Prentice Hall of India, 4th Ed.

Communication Systems, Simon Haykin, John Wiley & Sons.

Electronic Communications Systems, G Kennedy, Tata McGraw-Hill. 

ICE 207: Electronic Communications 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

 Acoustical System: The Nature of Sound, Frequency Range, Intensity & Dynamic Range, Masking Effect, Microphones, Loudspeakers, Sound Recording, Basic Accoustic Principles.    

 Transmitter: Introduction, Classification, AM Transmitter, Carrier Requirement, Broadcast AM Transmitter, SSB Transmitter, FM Transmitters: Phase Modulated FM Transmitter, Reactance Tube FM Transmitter, Frequency Drift in RTFM transmitter, Comparison of FM & AM System.

 Receiver: Classification, Salient Features, Basic Function, TRF Receiver, Principle of Super heterodyne Receiver, AM Receiver, FM Receiver, Comparison of AM and FM receivers.

 Facsimile System: Introduction, Fax Transmitter, Scanning, Recording, Synchronization, Phasing, Fax Receiver, Index of Co-operation, Fax Transmission.

 Television System: Image Capturing, Image Continuity, Flicker, Interlaced Scanning, Composite Video Signal, Video Modulation, Sound Modulation, Channel bandwidth, TV Camera, TV Transmitter, Monochrome TV Receiver, Principle of Color TV.

 Satellite Communication: Introduction, General Structure, Merits & Demerits of Satellite Communication, Satellite Orbits, Linkages, Equipments on Satellite, Propagation of Signal, Ground Station, Digital Satellite Communication.

 Radar: Fundamentals, Radar Performance Factors, Basic Pulsed Radar System, Antennas & Scanning, Display Methods, Pulsed Radar Systems, Moving Target Indication, CW Doppler Radar, Frequency Modulated CW Radar, Phased Array Radars.

 LASER & MASER: Klystron & Magnetron, Traveling-Wave Tube, Basic Principles of MASER, Ammonia MASER, Solid State LASER, Semiconductor & Gas LASER, Application of MASER & LASER In Communication.    

Recommended Books
Electronic Communication, Roddy and Coolen, Prentice Hall of India, 4th Ed.

Handbook of Electronics, Gupta and Kumar, Khanna Publishers, India.
Integrated Electronics, Millman and Halkias, McGraw-Hill
Radio Engineering, G K Mithal, Khanna Publishers.

N.N.Biawas, Telegraphy
P.N. Biswas, Telephony

Y.LEE. Mobile and Cellular Communication.

J.L Hunter, Applied Acoustics. 
ICE 208 : Statistics for Communication Engineering

Full Marks : 100 




Unit 1, Credit 3.5

Topics covered

Introduction::   Meaning and Scope, Variables and Attributes. Collections and presentation of statistical data. Frequency distribution, Location, Measures of Dispersion, Skewness, Kurtosis, Moment and cumulants, Regression and Correlation.

Elements of  Probability : Sample Space, Events, Union and Intersection of Events. Probability of Events. Loss of probability. Frequency limit and probabilities. Addition law of probability. Application to Occupancy problems, Bose-Einstein statistics, Fermi-Dirac statistics, Conditional probabilities. Bayes probability. 

Random Variables and Probability Distributions: Discrete and continuous random variables. Density and distributional functions. Mathematical expectation and variance, Chebysev's Inequality, conditional expectation and conditional variance, expected values and variance of the density distributions. Moments and cumulants generating functions, Characteristics function. Study of Binomial, Poisson, Normal, Geometric, Negative binomial, Hypergeometric, Multinomial, Cauchy and Webul distribution. 

Sampling Distribution:  Study of (2-Distribution, T-Distribution and F-Distribution, Properties, Uses and Applications, Distribution of sample correlation coefficient in the null case, Sampling Distribution of the Medians and Range.

Statistical Inference:  

A.
Estimation: Basic Concepts, Criteria for good estimator. Principle of Maximum Likelihood and least squares.

B. Hypothesis Testing:  Statistical decisions, Statistical hypothesis: Critical region, best critical region, two types of errors, Procedure of test of hypothesis, most powerful test, and standard Errors. Test of single mean and single variance, Comparison of two sample Means, proportions and variances, Bartlett's test for homogeneity of variances, Test for correlation and Regression coefficients, Exact test for 2(2 tables, Test for r(c tables, Three-way contingency tables, Large Sample Test of Significance, Non-Parametric Test, One Sample and two Sample Sign Test, Run Test and Rank Sum Test. 

Introduction to Stochastic Process: Markov Chain and queing theory.

Books Recommended:

Cramer H. The Elements of Probability Theory, Wiley N. Y

Hoel. P. G. Introductory Statistics, Wiley and Sons, N. Y

Lipschutz, S ,  Probability, McGraw- Hill, N.Y.

Wolf, F.L., Elements of Probability and Statistics; McGraw- Hill, N.Y.

Wonnacot. T.H. Wonnacot, R.J., Introductory Statistics. 3rd Ed. Wiley and Sons. N.Y.

Anderson R.L. Bancorft T. A, Statistical Theory in Research, McGraw-Hill N.Y. Banctoft, T. A.

Beaumont, G., Intermediate Mathematical Statistics, Third Ed, Chapman and Hill London.

Gutman, Wills and Hunter, Introductory Engineering Statistics Fourth Ed. John Wiley and Sons, N. Y

. Hogg. R.V. and Graig. A.T., Introduction to Mathematical Statistics fourth Ed, collier Macmilan, N, LY.

Lindgren, B.W., Statistical Theory, Third Ed. Collier-Macmillan Co; N.Y.

ICE 209 : Math III (Geometry & Vector Analysis)

Full Marks : 100 




Unit 1, Credit 3.5

· Marks Distribution for Theoretical Course

Year end theoretical final examination 
: 

75 marks

Internal Evaluation of each theoretical course 

Tutorial  / Assignment 


: 

15 marks
Class Attendance 


: 

10 marks
[ The examination of each theoretical course shall be of 4 (four) hours duration and a student will answer 5 questions out of  8 and each question will carry 15 marks ]  

Topics covered

Analytical geometry of two dimensions: Cartesian and polar coordinates. Change of axes. Pair of straight lines. The general second-degree equation, Circle, System of circles, parabola, ellipse, hyperbola.

Analytical geometry of three dimensions: Rectangular coordinates, plane, straight line, sphere, central conicoids and general equation of the second degree. 

Vector Analysis: Definitions and examples of vectors, Theorems on vector and scalar product of vectors. Vector differentiation, vector differential operator, vector integration.

Books recommended

1. Askwith E H 


Analytical Geometry of Conic Sections

2. Rahman & Bhattacharjee
A Text Book of Co-ordinate Geometry & Vector Analysis

3. Spiegel M R 


Vector Analysis & Tensor Calculus 

ICE 210  Practical I  (Unit-I: Logic Circuits; Unit-II: Communication Signals & Systems)
 Full Marks : 100 




Unit 2;  Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I: Logic Circuits: based on the courses ICE-104, ICE-203
Unit-II: Communication Signals & Systems: based on the courses ICE-206; ICE-207
ICE 211  Practical II 

 Full Marks : 100 




Unit 2;  Credit 3.0

Exam. Duration : 6+6=12 hours

Unit-I:OOProgramming; Unit-II: Data Structure
Topics Covered 

Unit-I: Object Oriented Programming: based on the courses ICE-204
Unit-II: Data Structure based on the courses ICE-202; 
Third Academic Year: 2013-2014

ICE 301: Database Systems 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction :  Database applications, database vs file systems, view of data, data models, database languages, database users and administrators, transaction management, database system architecture.

Data Models: E-R model-Basic concepts, constraints, keys, E-R diagram, Relational model – structure of relational database, relational algebra, modification of database, views.

SQL : Background, basic structure, set operations, aggregate functions, null values, nested sub-queries, derived relations, views, modification of the database, joined relations, data-definition language, embedded SQL, other SQL features

Data Storage & Indexing : Overview of physical storage media, tertiary media, file organization, indexing concepts, ordered indices, B+ tree index files, static hashing, dynamic hashing.

Query Processing & Optimization : Overview, measures of query cost, selection operation, sorting, join, query optimization, choice of evaluation plans.

Transactions & Concurrency : Basic concepts, transaction states, implementation of atomicity and durability, concurrent execution and serializability, concurrency control protocols-lock based, time-stamp based, validation based, multiversion scheme, deadlock handling.

Databases Recovery System : Failure classification, storage structure, Recovery and Atomicity, Log-based Recovery, Shadow Paging, Recovery with concurrent Transactions, Buffer management, Advanced Recovery Techniques.

Database System Architecture : Introduction, Centralized and decentralized, Client-server architecture, server system architecture, distributed systems, distributed data storage, distributed transactions commit protocol, parallel systems, I/O parallelism, inter query and intra query parallelism.

Recommended Books

Database Systems – Management and Design, Pratt and Adamski, Boyd and Fraser.
An Introduction to Database System, C J Date, Adison-Wesley.
Database System Concepts, A Silberschatz, H Korth, S Sudarshan, McGraw Hill.  

From Data to Database, D S Bowers, International Thomson Computer Press.

Data Analysis for Database Design, D R Howe, Arnold.

The Microsoft Access Handbook, Mary Campbell, Osborne McGraw Hill.
Understanding Microsoft Access, Alan Simpson, Sybex.

Introduction to SQL, RF van der Lans, Adison-Wesley.

A Guide to SQL, P J Pratt, Wadsworth.
ICE 302: Data Communications

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Signals and their classification, Frequency and spectrum, Analog and digital data, Channel capacity.

Transmission Media : Twisted Pair, Coaxial cables, Fiber-Optic links, Microwave links, Tropospheric scatter link, Submarine cables, INTELSAT, IMMARSAT satellites, Regional and Domestic satellites. 

Data Encoding: Digital and analog data encoding techniques, Spread spectrum.

Data communication Interface : Serial and parallel transmission, Asynchronous and Synchronous Transmission, Simplex, half-duplex and full-duplex communications, interface standards: RS-232 interface, Null modems, RS-449 interface, X.21 interface.

Data Security & Integrity: Introduction, Error detection and correction, encryption and decryption, Public key encryption, viruses, worms and hackers.

Protocol Concepts: Introduction, Basic flow control, Sliding window protocol, protocol correctness, Data Link control Protocols.

Recommended Books
Data and Computer Communications, William Stallings, Prentice Hall of India.

Understanding Data Communications, William A Shay, An International Thompson Publishing Company.

Introduction to Data Communications- A practical approach, Larry Hughes, Narosa Publishing House.
ICE 303: Telecommunication System Engineering

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Telephony Terminology, Telephone Instruments, Simple Telephone Communication, Telephone Networks, Essentials of Traffic Engineering, Unit of traffic, Blockage, lost call & GOS, availability & handling of lost calls, modeling switching systems. 

Analog Switching: Numbering, Basic Switching Function, Types of Electromechanical Switching, Signaling Tones, Strowger switching components, Step-by-Step Switching, System Control, Principle of Crossbar Switching, Crossbar Switch Configuration, Stored Program Control, SPC Electronic Telephone Exchange.                                                                            

 Analog Signaling: Introduction, Supervisory Signaling, Ac-Signaling, Address Signaling, Compelled Signaling, Associated & Dissociated Channel Signaling, Effects of Numbering on Signaling, Signaling in the Subscriber Loop.                                       

 Local Networks: Introduction, Subscriber Loop Deign, Exchange Location,  Bases of Network Configuration, Design of Trunks, Voice Frequency Repeater, Dimensioning of Trunks, Basic Impairments to Voice Channel Transmission,                                      

 Long Distance Network: Two-Wire & Four-Wire Transmission, Multiplexing, International Networks, Exchange Location, Deign Procedure, Traffic Routing, Transmission Factor in Long Distance Telephony

 Digital Transmission & Switching: Digital Vs Analog Transmission, Basis of Pulse Code Modulation, Development of a Pulse Code Modulation Signal, Practical Applications, PCM Multiplexing, PCM Transmission, Advantages & Issues of PCM Switching, Approaches to PCM Switching, Integrated Services Digital Network, ISDN Access Architecture, ISDN Interfaces, ISDN Protocols, xDSL,                               

Recommended Books

Telecommunication System Engineering, R L Freeman, John Wiley & Sons

Mobile Cellular Telecommunication, Analog & Digital System, William C.Y. Lee, McGraw-Hill

Mobile Radio Communications, Raymond Steele, Pentech Press, London.

Telecommunications Primer: Signals, Building Blocks and Networks, E. Bryan Carne, Prentice Hall PTR

Telecommunication Switching System and Networks, Thiagarajan Viswanathan, PHI Ltd.
ICE 304: Computer Networking

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Uses of Computer Networks, Open Systems & the OSI Model, The TCP/IP Reference Model, Network Standardization.

The Physical Layer: The Theoretical Basis for Data Communication, Transmission Media, Wireless Transmission, The Telephone System, Narrowband ISDN, Cellular Radio, Communication Satellites.
The Data Link Layer: Design Issues, Error Detection and Correction, Elementary  Data Link Protocols, Example Data Link  Protocols.
The Medium Access Layer: The channel allocation problem, Multiple access protocols, IEEE standard for LANs and MANs, Bridges, High speed LANs.
The Network Layer: Design issues, Routing algorithms, Congestion control algorithms, Internetworking, The network layer in the internet. 
The Transport Layer: The transport service, Element of transport protocols, TCP and UDP, Performance issues.
The Application Layer: Network security, DNS, SNMP, E-Mail, Usenet News, WWW, Multimedia.
ATM and B-ISDN : Introduction to ATM, User Network Interface, ATM Cell, ATM Layering and B-ISDN, ATM Routing & Switching, Signaling Requirements, Quality of Service.

Internet Applications: Virtual Terminal, Telnet, File Transfers, SMTP, Simple Network Management Protocol, Web-page Access, HTTP, HTML, Java Script & Client-side Programming, CGI and Server-side Programming, Electronic Mail: X.400 and X.500 Standards.
Recommended Books
Understanding Data Communications & Networks, William A Shay, International Thomson Publishing Company.

Telecommunications Primer : Signals, Building Blocks and Networks, E Bryan Carne, Prentice Hall PTR.

Telecommunication System Engineering, R L Freeman, John Wiley & Sons.
Computer Networks, Andrew S, Tannenbaum, Prentice Hall of India.

Data and Computer Communications, Stallings, 6th Ed, Prentice Hall of India.

The Principles of Computer Networking, D Russell, Cambridge University Press.
ICE 305: Microprocessors and Interfacing

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Microprocessor and its Architecture: Microprocessor, Microprocessor instruction set and computer language, Microprocessor architecture and its operations, memory, input and output (I/O) devices.

8085/8086 Microprocessor Architecture and Memory I/O Interfacing: The 8085/8086 MPU, Example of an 8085/8086-based microcomputer, memory interfacing, basic interfacing concepts, interfacing output displays, interfacing input devices, memory mapped I/O, testing and troubleshooting I/O interfacing circuits.

Introduction to 8085/8086 assembly language programming: The 8085/8086 programming model, Instruction classification, Instruction formats, How to write assemble and execute a simple program, Overview of the instruction set. 

Introduction to 8085/8086 Instructions: Data transfer (copy) operations, Arithmetic Operations, Logic operations, Branch operations, Writing assembly language program, debugging a program, stack and subroutines.

Programmable Interface Devices: Interrupts, Basic concepts in programmable devices, the 8155/8156 and 8355/ 8755 etc multipurpose programmable devices, the 8279 programmable keyboard/display interface.

Peripheral Interfacing: Parallel versus serial transmission, synchronous and asynchronous serial data transmission, basic concepts in serial I/O, Software controlled asynchronous serial I/O, The 8085-serial I/O lines: SOD and SID, Hardware-controlled serial I/O using programmable chips, DMA controllers.

Trends in microprocessor Technology: Contemporary 8-bit microprocessor to 8085, Single chip micro controllers, 16-bit 8086 microprocessors, 32-bit microprocessors.

 Recommended Books

Microprocessor Architecture, Programming and Applications with 8085, Ramesh S. Goankar.

Microprocessors-Theory and applications: Intel and Motorola, M. Rafiquzzaman, Prentice Hall of India.

The Intel Microprocessors 8086/8088, 80186/80188, 80286, 80386, 80486, Pentium, and Pentium pro Processors, Architecture, Programming and Interfacing, Bary B. Brey, Prentice Hall of India.

Microprocessors and Interfacing, Programming and Hardware, Douglas V. Hall, Tata McGraw-Hill.

ICE 306:  Optical Fiber Communications

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Historical development, The general system, Advantages of optical fiber communication.

Optical fiber waveguides : Introduction, Ray theory transmission, Cylindrical fiber, Single-mode fibers. 

Transmission characteristics of optical fiber: Introduction, Attenuation, Losses, Dispersion, Polarization, Nonlinear phenomena.

Optical cables and connection : Introduction, Preparation of optical fiber, Optical fiber cables, Stability of the fiber transmission characteristics, Cable design. Fiber connections.

Optical sources and detectors: Introduction, Optical sources- LASER and Light Emitting Diode, Optical detectors.

Optical fiber measurements: Introduction, Fiber attenuation measurements, Fiber dispersion measurements, Fiber refractive index profile measurements, Fiber cutoff wavelength measurements, Fiber numerical aperture measurements, Fiber diameter measurements, Mode-field diameter for single mode fiber, Reflectance and optical return loss, Field measurements.

Applications and future developments: Introduction, Public network applications, Military applications, Civil, consumer and industrial applications. Optical sensor systems, Computer applications, Local area networks.

Books Recommended 

Optical Fiber Communications John M Senior, Prentice Hall of India..

Optical Communication Systems, John Gowar, Prentice Hall of India.

Fiber Optic Communication, D.C.Agarwal , S CHAND & Company Ltd.

ICE 307 : Mathematics for  Engineering 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Complex variable : Complex number system; General functions of a complex variable; Limits and continuity of a function of complex variable and related theorems; Complex differentiation and the Cauchy-Riemann Equations; Mapping by elementary functions; Line integral of a complex function; Cauchy’s Integral Theorem; Cauchy’s Integral Formula; Liouville’s Theorem; Taylor’s Theorem and Laurent’s Theorem. Singular points; Residue; Cauchy’s Residue Theorem. 

Laplace Transforms: Definition;  Laplace transforms of some elementary functions; Sufficient conditions  for existence of Laplace transforms; Properties of Laplace transforms; Inverse Laplace transforms; Laplace transforms of derivatives, unit step function; Periodic function; Solutions of differential equations by Laplace transforms.

Fourier Series & Transforms : Fourier Series and its convergence; Fourier sine and cosine series properties; Operations on Fourier series; Complex form; Application of Fourier series. Fourier transforms; inversion theorem; Sine and Cosine transforms; Transform of derivatives; Transforms of rational function; Convolution theorem; Parseval’s theorem; Application to boundary value problems and integral equation.

Recommended Books
Mathematical Statistics, Kapoor & Saxena

Theory and Problems of Complex Variables, M R Spiegel

An Introduction to the theory of functions of complex variables, E T Copson

Laplace Transforms, M R Spiegel

Mathematical Physics, B S Rajput.

Applied Mathematics for Engineers and Physicists  by l.a. pipes & L.R. Harvill

ICE 308: Computer Graphics

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Image Processing as Picture Analysis, The Advantages of Interactive Graphics, Representative Uses of Computer Graphics, Classification of Applications, Development of Hardware and Software for Computer Graphics, Conceptual Framework for Interactive Graphics.

Image Representation: The RGB Color Model, Direct Coding, Lookup Table, Display Monitor, Printer, Image Files, Setting the Color Attribute of Pixels, Example: Visualizing the Mandelbort Set.

Scan Conversion: Scan-Converting a Point, Scan-Converting a Line, Scan-Converting a Circle, Scan-Converting an Ellipse, Scan-Converting Arcs and Sectors, Scan-Converting a Rectangle, Region Filling, Scan-Converting a Character, Anti-Aliasing, Example: Recursively Defined Drawings.

Two Dimensional Transformations: Geometric Transformations, Coordinate Transformations, Composite Transformations, Instance Transformations.

Two Dimensional Viewing & Clipping: Window-to-Viewport Mapping, Point Clipping, Line Clipping, Polygon Clipping, Example: A 2D Graphics Pipeline.

Three Dimensional Transformations: Geometric Transformations, Coordinate Transformations, Composite Transformations, Instance Transformations.

Mathematics of Projection: Taxonomy of Projection, Perspective Projection, Parallel Projection.

Three Dimensional Viewing & Clipping: Three-Dimensional Viewing, Clipping, Viewing Transformation, Example: A 3D Graphics Pipeline.

Geometric Representation: Simple Geometric Forms, Wireframe Models, Curved Surfaces, Curve Design, Polynomial Basis Functions, The Problem of Interpolation, The Problem of Approximation, Curved-Surface Design, Transforming Curves and Surfaces, Quadric Surfaces, Example: Terrain Generation.

Hidden Surfaces: Depth Comparisons, Z-Buffer Algorithm, Back-Face Removal, The Painter's Algorithm, Scan-Line Algorithm, Subdivision Algorithm, Hidden-Line Elimination, Rendering of Mathematical Surfaces.

Color and Shading Models: Light & Color, The Phong Model, Interpolative Shading Methods, Texture.

Ray Tracing: The Pinhole Camera, A Recursive Ray-Tracer, Parametric Vector Representation of a Ray, Ray-Surface Intersection, Execution Efficiency, Anti-Aliasing, Additional Visual Effects.  

Recommended Books

Schaum's Outlines Computer Graphics, Zhigang Xiang, Roy Plastock, McGracHill, 

Computer Graphics C Version, D Hearn and M P Baker, Prentice-Hall.

Computer Graphics Principles and Practice, Foley and co-authors, Addison Wesley.

From Pixels to Pictures, Sun Microsystem Inc, Addison Wesley.

ICE 309  Practical I (Unit-I: Database; Unit-II: Computer Networking)
Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I: Database: based on the course ICE-301

Unit-II: Computer Networking & Web-Technology: based on the course ICE-304
ICE 310  Practical II (Unit-I: Mathematical Models; Unit-II: Data Communications)
Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I: Mathematical Models: based on the course ICE-307

Unit-II: Data Communications: based on the course ICE-302

ICE 311  Practical III (Unit-I: Tele Communication; Unit-II: Optical Communications)
Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I: Tele Communication: based on the course ICE-303
Unit-II: Optical Communications: based on the course ICE-306

ICE 312  Practical IV Unit-I: Computer Graphics; Unit-II: Micro-Processor programming
Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I: Computer Graphics: based on the course ICE-308
Unit-II: Micro-Processor programming: based on the course ICE-305

Fourth Academic Year: 2014-2015 


ICE 401: Information Coding and Transmission
Full Marks : 100
 




Unit 1, Credit 3.5

Information Sources: Introduction, Probability Spaces and Random Variables, Random Processes and Dynamical Systems, Distributions, Standard Alphabets, Expectation, Asymptotic Mean Stationarity, Ergodic Properties
Entropy, Relative Entropy, and Mutual Information: Entropy and Entropy Rate, Basic Properties of Entropy, Joint Entropy and Conditional Entropy, Relative Entropy and Mutual Information, Relationship Between Entropy and Mutual Information, Chain Rules for Entropy, Relative Entropy and Mutual Information, Jensen’s Inequality and Its Consequences, Log Sum Inequality and Its Applications, Data-Processing Inequality, Sufficient Statistics, Fano’s Inequality
Asymptotic Equipartition Property Asymptotic Equipartition Property Theorem, Consequences of the AEP: Data Compression, High-Probability Sets and the Typical Set.

Entropy Rates of a Stochastic Process: Markov Chains, Entropy Rate, Example: Entropy Rate of a Random Walk on a Weighted Graph, Second Law of Thermodynamics Functions of Markov Chains.

Information Rates: Introduction, Stationary Codes and Approximation, Information Rate of Finite Alphabet Processes, Conditional Relative Entropy, Limiting Entropy Densities, Information for General Alphabets, Some Convergence Results. Information Rates for General Alphabets, A Mean Ergodic, Theorem for Densities, Information Rates of Stationary Processes
Data Compression Examples of Codes, Kraft Inequality, Optimal Codes, Bounds on the Optimal Code Length, Kraft Inequality for Uniquely Decodable Codes, Huffman Codes, Some Comments on Huffman Codes, Optimality of Huffman Codes, Shannon–Fano–Elias Coding, Competitive Optimality of the Shannon Code, Generation of Discrete Distributions from Fair Coins
Channels and Codes: Introduction, Channels, Stationarity Properties of Channels, Examples of Channels, The Rohlin-Kakutani Theorem, Distortion and Fidelity Criteria, Performance, The rho-bar distortion, d-bar Continuous Channels, The Distortion-Rate Function
Source Coding Theorems: Source Coding and Channel Coding, Block Source Codes for AMS Sources , Block Coding Stationary Sources, Block Coding AMS Ergodic Sources, Subadditive Fidelity Criteria, Asynchronous Block Codes, Sliding Block Source Codes, A Geometric Interpretation of OPTA's
Coding for noisy channels: Noisy Channels, Feinstein's Lemma, Feinstein's Theorem, Channel Capacity, Robust Block Codes, Block Coding Theorems for Noisy Channels, Joint Source and, Channel Block Codes, Synchronizing Block Channel Codes, Sliding Block Source and Channel Coding

Books Recommended : 

Elements of  Information Technology, TM Cover and J. M Tomas
Carlson, Communication system.

Simon Haykin, Communication Systems

ICE 402: Mobile and Cellular Communications

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction to Wireless Communication Systems: Evolution of Mobile Radio Communications, Mobile Radiotelephony , Mobile Radio Systems Around the World, Examples of Wireless Communication Systems, Trends in Cellular Radio and Personal Communications. 

Introduction to Cellular Mobile Systems : Introduction, Basic Cellular System, Operation of Cellular Systems, Planning a Cellular Systems, Analog and Digital Cellular Systems.

Elements of Cellular Radio System Design : General description, Frequency reuse channels, Cochannel Interference, Handoff Mechanism, Cell splitting, Components of Cellular Systems.

Cell Coverage for Signal and Traffic : General Introduction, Obtaining the Mobile Point – to- Point Model Propagation over Water or Flat Open Area, Foliage Loss, Propagation in Near in Distance, Long Distance Propagation, Obtain Path Loss from a Point-to-Point Prediction Model, Form of a Point-to Point Model, Computer Generation of a Point-to-Point Prediction, Cell-Site Antenna Heights and Signal Coverage Cells, Mobile-to Mobile Propagation.

Frequency Management and Channel Assignment : Frequency management, Frequency spectrum utilization, Set-up channels, Definition of Channel assignment, Fixed channel assignment, Non-fixed channel assignment.

Operational Techniques and Technologies : Adjusting the Parameters of a System, Coverage-Hole Filler, Leaky Feeder, Cell Splitting, Small Cells(Microcells), Narrow-beam Concept, Separation between Highway Cell Sites, Low-Density Small-Market Design.

Switching and Traffic : General Description, Cellular Analog Switching Equipment, Cellular Digital Switching Equipment, Special Features for Handling Traffic, MTSO Interconnection, Small Switching Systems, System Enhancement.

Digital Cellular Systems :Global System for Mobile(GSM), North American TDMA,CDMA, Miscellaneous Mobile Systems.

Intelligent Cell Concept and Applications :Intelligent Cell Concept, Applications of Intelligent Microcell Systems, In-building Communication, CDMA Cellular Radio Network.
Books Recommended 

Mobile Cellular Telecommunications, Analog and Digital Systems, William C. Y. Lee, McGraw Hill.

Mobile Radio Communications, Raymond Steele, IEEE Press, New York.

Telecommunication System Engineering, Roger L Freeman, John Wiley & Sons. 

ICE 403: System Analysis & Software Engineering

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

System Concepts and the Information Systems Environment : Introduction, Definition, Characteristics of a system, Elements of a system, Types of Systems.

System Development Life-cycle : Introduction, System development life-cycle, Candidate systems, Prototyping.

Role of System Analyst : Definition, Historical perspective, Skills and Qualifications of a system analyst, Multifaceted role of an analyst, The analyst/user interface.

The process and Stages of System Design : Introduction, Logical and Physical design, Design methodologies, Major development activities.

System Testing and Quality Assurance : Introduction, System testing, Nature of test data, Test plan, Quality assurance, Trends in testing.

Introduction to Software Engineering: What is software Engineering? Why engineering software is different? Characteristics of software product, Software life cycle.
CASE: Computer-aided Software Engineering, CASE workbenches, Software Engineering Environments.

Software Management: Managing People, Software Cost Estimation, Process Improvement.

Software Evolution : Software Reuse, Software Maintenance, Configuration Management, Software Re-engineering.

Recommended Books
Modern Structured Analysis, E Yourdon, Prentice-Hall

SSADM Version 4 a Practical Approach, M Goodland and C Slater, Mc Graw-Hill.

System Analysis and Development, P J Layzell and P Loucopolus, Chartwell-Bratt.

System Analysis and Design, S Y Wu and M S Wu, West.

System Analysis and Design, Elias M Awad, Galgotia Publications.

Software Engineering, A Practitioner’s Approach, R S Pressman, McGraw-Hill.

Software Engineering  I Sommerville, 4th Edition, Addisi-Wesley.

Software Engineer’s Reference Book, J McDermit, Butterworth Heinemann.

CASE Using Software Development Tools,  A S Fisher, Wiley.

ICE 404: Strategic Planning & Decision Support Technology 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

IS Planning Management: Business environment for IS & IT, selection of current modeling techniques, Porter’s profile model, Boston matrix.

Evaluation of Current Strategy: Strategy, identification, strategic analysis.

Appraisal of organization position: Internal appraisal and setting a strategic direction, external appraisal, threats and opportunities pressure groups stakeholders.

Re-engineering a business: Core business, value chain, role of IT, information needs.

End user computing strategy: Stages of growth, free market economy, management policies.

DSS: Introduction, Course Organization, Management, management science, decision support  technology.
Linear programming  techniques:
Recommended Books

Strategic Planning for Information Systems, J Ward and P Griffiths, Wiley, 1996.

Quantitative Techniques, (5th Ed.), T Lacey, D P Publications 1996.

Excel 5 (Latest Ed.) J Muir, D P Publications 1996.
ICE 405: Data Warehouse Systems

Full Marks : 100 




Unit 1, Credit 3.5

Aims

To provide an understanding of information system which have been designed specifically for authorized users to access the company’s information. These systems are being used extensively by most major organizations and all the main hardware, database and application suppliers are committed to such systems.

Topics Covered

Data Warehousing : Introduction, Function requirements, data mart, Management Information System,

Decision Support System, Data Warehouse Characteristics. 

Data Warehouse Environment : Architecture Perspective- Introduction, Software Architecture design,

Nonfunctional architecture requirements, data subsystems, data transport and transformation, support

components, data dimension, informal data architecture, data granularity model, logical data partitioning model.

Modeling and Design Techniques : Introduction, Basic principles of data warehouse modeling, Identification of implementation projects, user requirement capturing, requirement modeling, base techniques, Iterative approach, temporal data modeling, central data warehouse design. 

Multidimensional Data Modeling : Introduction, MDDM base concepts, other MDDM issues, requirement modeling, modeling dimensions, advances techniques, modeling slow-varing dimension, physical design techniques.

Data Warehouse Usage survey : Introduction, Geographic Information System(GIS) and Relational Database, Query and Reporting , data analysis processing data analysis techniques, multidimensional data analysis, OLAP, online data analysis, data mining, data mining techniques, base data model. 

Populating the Data Warehouse Environment :  Introduction, replication management, data transformations, information derivation, and cleansing, replication system and process management, architected solution models, base capture techniques, triggered capture, other capture techniques, meta data, types of metadata, metadata standards. 

Data Warehousing Enablement, Warp-up and conclusions :  Data warehouse enablement, process characteristics, modeling, design and construction, modeling and deign.

Recommended Books

An Introduction to Building the Data Warehouse, Prentice-Hall of India Private, New Delhi-110001, 2003. The Data Warehouse Toolkit, Kimball, Wily 1996.
ICE 406: Virtual Environment and Multimedia

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction: Understanding multimedia, Multimedia Application Environments, The elements of a multimedia system, Using multimedia: applications, benefits and problems.. 

Multimedia Components: Text, data, audio, image, video. 

Multimedia Platforms: Multimedia Hardware- Macintosh and Windows production platforms; hardware peripherals; Multimedia Software- Basic tools, Making instant multimedia, Multimedia authoring tools.  Multimedia Systems: Integration, storing and presentation of multimedia; Comparison of analog and digital recording; System integration and coordination; Real-time recording and transmission; Error recovery; Video conferencing systems: configuration, functions, transmission, and technology. 

Multimedia over the networks: Hypertext: concepts, Hypertext Markup Language (HTML), HTML programming and multimedia document design. An introduction to XML; Uniform Resource Locators (URL); Protocols; Common Gateway Interface (CGI) processing; MIME specification; Script language; Platform independent language, byte-code and interpreter; Multimedia application over the Intranet and the Internet. 

The impact of multimedia :  Developing applications; Multimedia objects; Sharing multimedia; Multimedia and the law.

Books Recommended:

Prabhat K.Andleigh and Kiran Thakrar, "Multimedia system design" Prentice Hall, 1996.

Ralf Steinmetz and Klara Nahrstedt, " Multimedia Computing" , Prentice Hall, 1995. 

S.V. Raghavan and Satish K. Tripathi, " Networked Multimedia systems: concept, Architecture and design" Prentice Hall, 1998. 

Judith Jeffcoate, “Multimedia in Practice Technology and Applications, Prentice – Hall of India Private Ltd, 2001.

Virtual Reality Systems, John Vince, Addison Wesley. 

Multimedia Systems, J F Koegel Buford, Addison Wesley.

Multimedia-Making it Work, Tay Vaughan, Osborne-Tata McGraw-Hill.

ICE 407: Artificial Intelligence and Expert Systems

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Introduction:  Introduction to AI and intelligent agents.
Problem Solving: Solving Problems by Searching, Search Strategies, Heuristic search techniques, Game Playing. 

Knowledge and Reasoning: Building a Knowledge Base Agent, Propositional logic, First order logic, Inference in First order Logic, Logical Reasoning Systems (Languages for AI Problem Solving: PROLOG, LISP)
Logical Action: Planning, partial order planning, Knowledge Engineering for Planning, Conditional Planning, A Preplanning Agent.
Uncertain Knowledge and Reasoning: Uncertainty, Probabilistic Reasoning Systems, Fuzzy Logic, Making Simple Decisions

Knowledge Acquisition: Overview of different forms of learning, Learning Decision Trees, Neural Networks, Genetic Algorithms, Intelligent Editors, Introduction to Natural Language Processing.
Selected topics in AI: Expert consultation, Development of Expert Systems, Pattern recognition, Computer vision, Robotics. 
Recommended Books

Artificial Intelligence: A Modern Approach, Stuart Russell and Peter Norving, Prentice Hall, 

Introduction to Artificial Intelligence and Expert Systems, Patterson, D. W, Prentice Hall, 

Artificial Intelligence, Rich, E. et al, McGraw Hill.

ICE 408: Digital Signal Processing

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered
Signal and signal processing: Characterization and classification of signals, Typical signal processing operation, Examples of typical signals, Typical signal processing applications, Why digital signal processing? 

Discrete Time Signals and Systems in the Time Domain: Discrete time signals, Typical sequences and sequence representation, The sampling process, Discrete time systems, Time domain characterization of LTI discrete time systems, Finite dimensional LTI discrete time systems, Correlation of signals, Random of signals.

Discrete Time Signals in the Transform Domain: The discrete time Fourier transform, The discrete Fourier transform, Relation between the DTFT and the DFT and their inverse, Discrete Fourier transform properties, Computation of the DFT of real sequences, Linear convolution using the DFT, The z- transform, Reason of convergence of a rational Z-transform, Inverse z-transform, z-transform properties, Transform domain representation of random signals.

LTI Discrete Time Systems in the Transform domain: Finite dimensional discrete time systems, The frequency response, The transfer function , Types of transfer functions, Simple digital filters, All pass transfer function, Minimum phase and maximum phase transfer functions , Complementary transfer functions, Inverse systems, System identification, Digital Two-pairs, Algebraic stability test, Discrete time processing of random signals, Matched filter.

Digital processing of Continuous Time Signals: Introduction , Sampling of continuous time signals, Sampling of band pass signals, Analog low pass filter design, Design of analog high pass, band pass and band stop filter, Anti-Aliening filter design , Sample and hold circuit, A/D converter, D/A converter, Reconstruction filter design, Effect of sample and hold operation.

DSP Algorithm Implementation: Basic issues, Structure simulation and verification using MATLAB, Computation of discrete Fourier transform, Number representation, Arithmetic operations, Handling of overflow, Tunable digital filters, Function approximation

Applications of DSP: Dual-Tone multi-frequency signal detection , Spectral analysis of sinusoidal signals, Spectral analysis of non-stattionary signals, Spectral analysis of random signals, Musical sound processing

Recommended Books

Digital Signal processing Sanjit K.Mitra

Digital Signal processing, John G.proakis, dimittris G Manolakis.

ICE 409 : Simulation and Modeling 

Full Marks : 100 




Unit 1, Credit 3.5

Topics Covered

Simulation : Introduction, Syetem Simulation, Types of Simulation models, Steps in simulation Study, Advantages, limitations of Simulation, continuous and discrete system simulation, Real time simulation;  Monte Carlo Method, Random Numbers, Generation of Random Numbers, Congruence method or Residue method, Probability concepts in simulation. Simulation of Queuing Systems. Introduction to Similation languages - GPSS, SIMULA,CSMP,DYNAMO. Inventory control and Forecasting; Design and Evaluation of Simulation Experiments.

Modeling:  Introduction to modeling techniques, problems, models and systems, Modeling concepts, simulation model for interactive communication systems, block simulator; simulation of error sources in digital channels; channel simulation, satellite link, optical communication link, optimization of communication system design; stochastic gradient method; least squares method; packet radio simulation; collision resolution algorithms; telecommunication programming; stored program control switching systems, CCITT programming languages.

Books Recommended:

D.S. Hira, System Simulation, S. chad & Company Ltd., Ram Nagar, New Delhi – 110055

Narsingh Deo, System Simulation with Digital Computer, Prentice-Hall of India Private Limited, New Delhi 

Geoffrey Gordon, System Simulation, Prentice-Hall of India Private Limited, New Delhi 

J.A. Spriet, Computer Aided Modeling and Simulation

R.S. Lehman,Computer Simulation and Modeling.
Nagrath, IJ, system modeling and Analysis

Harriott, Peter, Process Control

Rajaraman, V, Analog Computation and Simulation

Jerry Bangs, Discrete Events System Simulation.

ICE 410  Practical I (Unit-I; Mobile & Cellular Communication; Unit-II: Digital Signal Processing) 

Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I; Mobile & Cellular Communication: based on the course ICE-402
Unit-II: Digital Signal Processing based on the course ICE-408
ICE  411  Practical II Unit-I: Multimedia & Web Technology; Unit-II: Artificial Intelligence 

 Full Marks : 100 




Unit 1, Credit 3.0

Exam. Duration : 6+6=12 hours

Topics Covered 

Unit-I; Virtual Environment and Multimedia: based on the course ICE-406
Unit-II: Artificial Intelligence: based on the course ICE-407

ICE  412  Practical III / Field Works  Unit-I: Information Preprocessing and Presentation; Unit-II: Field works
Full Marks : 100 




Unit 1, Credit 3.0

Unit-I; Information Preprocessing and Presentation: based on the course ICE-208; ICE-403; ICE-407 
Unit-II: Field Works: based on the Departmental Academic Committee Decisions

 ICE-413 Project (Two Units)
Full Marks : 100 




Unit 1, Credit 4.0

Students will be assigned a project to enhance their skill in designing solutions of real world problems and conforming themselves with the latest development of Information & Communication Technology.
Evaluation


Each Theoretical course shall be evaluated as follows:


Internal Evaluation of each Theoretical course :


	(i)  Tutorial/ Assignment				=  15 marks


	(ii)  Class Attendance 				=  10 marks


	Year end final examination 				=  75 marks


										


Total							=  100 marks


Each Practical course shall be evaluated as follows:


Internal Evaluation of Each Practical Course:	


Laboratory performance /Assignment/ 


oral test during Laboratory hours 		=   5 marks


(ii) Laboratory attendance 				= 10 marks


 	(iii)  Laboratory Note Book on experiment 		= 05marks


	Year-end Practical Examination				= 80 marks


										


Total							=  100 marks


N.B.: The examination of each theoretical course shall be of 4 (four) hours duration and a student will answer 5 questions out of  8 and each question will carry 15 marks 
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