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- = FOREWORD

To achieve the target of being a global leader in the field of Technical Educatipthere is some sort of
time bound urgencyo work quickly, massively and strongly in respect of National Institute of Technology,
Arunachal Pradesh being@én | nsti tute of Nbytah Achad Parlidment) and theimgtabdished
only in five years back in 20101 have therefore adoptedéaB 6 gslstated below to achiettee primary goal of
producing world class visionary engineers and exceptionally brilliant Researchers and Innovators:

Best Teaching

Best Research

Best Entrepreneurship & Innovation practices
Best Services to Society

.

In implementing thed B 6 ip lettenand spirit, the framing of syllabi has been taksran important
legitimate parameter. Therefore, extraordinargfforts and dedications were directed for the last few years to
framea syllabin a framework which is perhaps not availablein the country as of today, with an Indian
perspective in a Global context

Besides attention od B 6 ipdtitaten has given considerable importance to the nfajdis of current
Technical Education while framing the syllabus The major stumbling blocke Technical Education today are:

I. Thepresent system is producing fAAcademic Engineer
II. The present system of education makes ghelents to run after jobs rather than making them
competent to create jobs.
lll. There is lackof i ni ti ative to i mplement the reality of
knowl edgeo.

Taking due consideration of the findings made above, to my mind credible syllabi has been framed in the institute
in which the major innovations are introduction of:

I. I-Course (Industrial Course) one in each semester at least one, which is targeted to be taught by
the Industrial Expert at least up to 50% of its component.

Il. Man making and service to society oriented compulsory credit courses of NCC/NSS, values &
ethics.
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I1l. Compulsory audit course on Entrepreneurship for all branches.

IV. Many add-on courses that are (norcredit courses) to be offered in vacation to enhance the
employability of the students.

V. Many audit courses like French, German, and Chinese to enhance the comnicettion skill in
global scale for the students.

VI. Research and imagination building courses such as Research Paper Communication.
VI. Desi gn Course as fACreative Designo.

Further, the syllabi are framaubt to fit in a given structure as we believe structure isdr syllabus and
syllabus is not for structure. Therefore, as per requirement of the courses, the structure, the credit and the
contact hours have been made available case to case.

The syllabus is also innovative as it includes:

. In addition to the list of text and reference books, a list of journals and magazines for giving
students a flexibility of open learning.

Il. System of examination in each course is conventional examination, open book examination and
online examination.

Each course has been framedhwdefinite objectives and learning outcomes. The Syllabus has also identified
the courses to be taught either of two models of teaching:

l. J.C.Bose model of teaching where practice is the first theory.
1. S.N.Bose model of teaching where theory is the first pctice.

Besides the National Institute of Technology, Arunachal Pradesh has initiated a schemplefand best
teachingin which for example:

l. Instead of teaching RL, RC and RLC circuit separately, only RLC circuit will be taught and
with given conditions on RLC circuits, RL and RC circuits will be derived and left to the
students as interest building exercise.

1. Instead of teaching separately High Pass Filter, Band Pass Filter and Low Pass Filter etc.; one
circuit will be taught to derive out other circuits, on conditions by the students.

I am firmly confident that the framed syllabus will resulinoredible achievements, accelerated growth and
pretty emphatic win over any other systemsand thereforamy students will not run after jobs rather jobs will
run after them.

For the framing of this excellent piece of syllabluliike to congratulate all members of faculty, Deans and
HODs in no other terms but fASabash! o.

Prof. Dr. C.T. Bhunia
Director, NIT, (A.P.)
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SubjectCode Subject P T L Credit

MAS -101 Engineering Mathematics 0 1 3 4

CHY 1 101 Engineering Chemistry 2 0 3 4

PHY1 101 Engineering Physicsl 2 0 3 4

BIOi 101 Life Science 0 0 3 3

ME-101 Engineering Mechanics 0 0 3 3

CEv 101 Engineering Drawing 3 0 0 2

ME T 102 Workshop Practicé 3 0 0 2

EET 101 Basic Electrical & Electronics Engineering 2 0 3 4

HSSi 101 Communication Skill 2 0 0 1

HSSi 102 NSS/NCC 2 0 0 1

HSSI 103 Foreign Language (French / Korean) (Audit) 2 0 0 1

18 1 18 29
Second Semester:
Subject Code Subject P T L | Credit
MAS -201 Engineering Mathematicsll 0 1 3 4
ME i 201 Basic Mechanical Engineering 0 0 3 3
CSE- 201 Programming in C 8 0 0 4
CHY'i 201 Environmental Science 0 0 3 3
PHY - 201 Engineering Physicsl| 2 0 3 4
ECET 201 Digital Electronics & Logic Design 2 0 3 4
HSSi 201 Historiography of Science & Technology 0 0 3 3

CE- 201 Basic Civil Engineering 3 0 0 2
ME-202 WorkshopPracticell 3 0 0 2
HSSi 202 Foreign Language (German / Chinese) (Audit)) 2 0 0 0

20 1 18 29
Third Semester:

Subjea Code Subjed P T L Credit
MAST 301 Discrete Mathematics 0 1 3 4
EET 301 Circuit Theory & Networks 2 0 3 4
CSEi 301 Computer Organizaion & Architedure 2 0 3 4
CSE i 302 Data Structure & Algorithm 2 0 3 4
MAST 302 Optimizaion Methods 0 0 3 3
CSEi 303 (1) | Objed Oriented Programming 2 0 3 4
HSS - 301 Behavioura Science 0 0 2 2

8 1 20 25
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Fourth Semester:

Subjed Code Subject P T L Credit
MAST 401 Stochastic Process 0 1 3 4
CSET 401 Formd Languages& Automata Theory 0 0 3 3
CSEi 402 Advanced Computer Architedure 2 0 3 4
CSE 1403 Design & Andysis of Algorithm 2 0 3 4
CSET 404 System Software & Administration 2 0 3 4
EET 405 Contol System [Bgineering 2 0 3 4
HSST 401 Entrepreneurship & Innovation 0 0 3 3

8 1 21 26
Fifth Semester:
Subjea Code Subject P T L Credit
ECET 501 Microprocessors, Microcontollers & Embeddeq 2 0 3 4
ECE521 Principle of Communication Engineering 2 0 3 4
CSE7T 501 Operding System 2 0 3 4
CSE T 503(1) Database Management system 2 0 3 4
HSST 501 Industial Management 0 0 3 3
CSE - 505 Graph Theory & Combinatorics. 0 0 3 3
MAS-521 Computational Numricd Methods 2 0 3 4
10 0 21 26
Sixth Semester:

Subject Code Subject P T L Credit
CSET 601 Computer Networking 2 0 3 4
CSEi 602 (1) | Software Engineering 2 0 3 4
HSST 601 Engineering Ethics & IPR 0 0 3 3
HSST 602 Disaster Management 0 0 2 2
CSET 603 Creative [2sign 2 0 0 1
CSET 604 Computer Graphics & Multi media Technology 2 0 3 4
CSET 605 Compiler Design 2 0 3 4

10 0 17 22
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Seventh Semester:

Subect Code Subject P T L Credit
CSET 701 (1) | Internet & Web Techndogy 2 0 3 4
HSST 701 | Mass @mmunication for Technology 0 0 3 3
XXX T 701 | Researd Pgper Communicaion 2 0 0 1
CSE- - 7XX |Eledive’ | 0 0 3 3
CSE- - 7XX |Eledivei 1l 0 0 3 3
CSE--702 | Cryptography& NetworkSeaurity 2 0 3 4
CSE- - 703 |Al & Neural Network 2 0 3 4

8 0 18 22
Eighth Semester:

Subject Code Subject P T L Credit
XXX'7 801 Industial Training 2 0 0 1
XXX T 802 Projea Works 16 0 0 8
XXX 1 803 Seminar 2 0 0 1
XXX -804 Grand Viva 12 0 0 6

32 0 0 16
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Teaching Methodology:

All subject papers in each of the semester require to be divided into two groups; one group will be taught in a model
named AJC Bose model 0 wheoehe@mr ambdek Wbl Ifi bet iENe @olg e
conventional mode of teaching with theory as the first practice.

Semester J C Bose Model S N Bose Model

1% Engineering Mechanics Engineering Mathematies.
Engineering Drawing EngineeringChemistry.
Workshop Practicé EngineeringPhysicsl.
Basic Electrical & ElectronicEngineering. Life Science.
NSS/ NCC. Communication Skill.

2" Basic Civil Engineering Engineering Mathematiedl.
Workshop Practicél Basic Mechanical Engineering
Programming in C Engineering?hysicsl|

Environmental Science
Digital Electronics & LogidDesign
Historiographyof Science & Technology

3¢ Computer Organization & Architedure Discrete Mathematics
Data Structure & Algorithm Optimization | Circuit Theory & Networks
Methods Behavioural Science
Objed Oriented Programming

4" Advanced Computer Architecure Stochastic Process
System Software & Administration Contol SystemEngineering

Entrepreneurship & Innovation
Formd Languages& Automata Theory.
Design & Analysis of Algorithm.

5" Microprocessors, Microcontrollers & Embedded Operding System
System. Industial Management.
Database M anagement system. Graph Theory & Combinatorics.

Principle of Communicaion Engineering.
Computational Nuraricd Methods.

6" Computer Networking. Compiler Design
Engineering Ethics & IPR. Creative 2sign.
Disaster Management.

Software Engineering

Computer Graphics & Multi media Technology.
7" Internet & Web Techndogy Mass @mmunicaion for Technology.
Researd Pgper Communicaion.
Eledivei |

Eledivei Il

Cryptography &\etwork Seaurity

Al & Neura Network.
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8th

Industial Training
Projed Works
Seminar

Grand Viva

Summery Table of Different Courses:

Semester

Credit Course

|- Course

Audit Course

Add-on course

1st

Engineering Mathematies.
EngineeringChemistry.
EngineeringPhysicsl.

Life Science.

Engineering Mechanics
Engineering Drawing
Workshop Practicé

Basic Electrical & Electronics
Engineering.

Communication Skill.

NIL

NSS/NCC
Foreign
Language
(French/
Korean)

NIL

Engineering Mathematiedl.

Basic Mechanical Engineering
Engineering Drawing |
Workshop Practicé!

Programming in C

Environmental Science
EngineeringPhysicsl|

Digital Electronics & Logic Design
Historiographyof Science &
Technology

NIL

Foreign
Language
(German/
Chinese)

NIL

3rd

Discrete Mathematics
Circuit Theory
Computer Organization & Architecturg
Data Structure & Algorithm
Optimization Methods Behavioural
Science

Object Oriented
Programming

NIL

Stochastic Process

Formal Languages & Automaiéeory
Control Engineering Entrepreneurship
& Innovation

Design & Analysis of Algorithm.
Advanced Computer Architecture

System Software &
Administration

NIL

PHP

5th

Microprocesors, Microcontrollers &
Embedded System.

Operaing System

Industial Management.

Graph Theory & Combinatorics.
Principle of Communication

Engineering.

Database
Management
system.

NIL

High
Performance
Computing
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Computational Nuraricd Methods.

6" Computer Networking. Software
Engineering Ethics & IPR. Engineering NIL
Disaster Management.

Creative [esign.

Computer Graphics & Multi media
Technology.

Compiler Design

7" Mass @mmunication for Technology. | Internet & Web
Researd Pgper Communication. Techndogy NIL Ruby
Eledivei |

Eledivei Il
Information Seaurity
Al & Neural Network

g" Industial Training
Projed Works
Seminar
Grand Viva
Examination System:
Semester Conventional Open Book Online
1 EngineeringChemistry. Engineering Mathematies.
Life Science. EngineeringPhysicsl.
Engineering Mechanics Basic Electrical & Electronics
Engineering Drawing Engineering.

Workshop Practicé
Communication Skill.

NSS/ NCC
Foreign Language (French/
Korean)
2" Engineering Mathematiesl. Basic Mechanical Engineering
EnvironmentalScience Programming in C

Engineering Drawing I
Workshop Practicél
Engineering?hysicsl|

Digital Electronics & Logic
Design

History of Science &
Technology

Foreign Language (German/
Chinese)

3¢ Discrete Mathematics Object Oriented Programming
Circuit Theory

Computer Organization &
Architecture

Data Structure & Algorithm
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Optimization Methods
Behavioural Science

4Ih

Stochastic Process

Control SystemEngineering
Advanced Computer
Architecture.
Entrepreneurship & Innovation
Design & Analysis of
Algorithm.

Formal Languages & Automat
Theory,

System Software and
Administration

5th

Microprocessors,
Microcontrollers & Embedded
System.

Operding System

Industial Management.
Graph Theory &
Combinatorics.
Computational Nuraricd
Methods.

Database Management syste

Principle of Communication
Engineering.

6th

Engineering Ethics & IPR.
Disaster Management.
Creative [sign.

Computer Graphics &
Multimedia Technology.
Compiler Design

Computer Networking.

Computer Networking.

Internet & Web Technology.
Mass GWmmunication for
Technology.

Researd Pger
Communication.

Eledive i |

Eledive T Il

Al & Neural Network

Cryptography & Network
Seaurity

Internet & Web Technology.

8th

Industia Training
Projea Works
Seminar

Grand Viva

10
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First Semester (Common to all)

Subject Code Subject P T L Credit
MAS -101 Engineering Mathematicdl 0 1 3 4
CHY T 101 Engineering Chemistry 2 0 3 4
PHY1 101 Engineering Physicsl 2 0 3 4
BIOiT 101 Life Science 0 0 3 3
ME-101 Engineering Mechanics 0 0 3 3
CET 101 Engineering Drawing 3 0 0 2
ME i 102 Workshop Practicé 3 0 0 2
EEi 101 Basic Electrical & Electronics Engineering 2 0 3 4
HSST 101 Communication Skill 2 0 0 1
HSS1 102 NSS /NCC 2 0 0 1
HSSi 103 Foreign Language (French / Korean) (Audit) 2 0 0 1
18 1 18 29

Name of the ModuleEngineering Mathematicd
Module Code: MAS 101

Semester: 1

Credit Value: 4 [P=0,T=1, L=3]

Module Leader:

A. Obijectives:
The course is designed to meet with the objectives of:

1.

B.

providing high quality education in pure and applied mathematics in order to prepare students for
graduate studies or professional careers in mathemstieslces and related fields,

imparting theoretical knowledge and to develop computing skill to the students in the area of Science
and Technology,

providing teaching and learning to make the students competent to their calculating ability, logical
ability and decision making ability,

giving students theoretical knowledge of Calculus, Algebra and their practical applications in the
various fields of Science and Engineering,

apply their knowledge in modern industry or teaching, or secure acceptance-gudligh graduate
programs in Mathematics and other fields such as the field of quantitative/Mathematical finance,
Mathematical computing, statistics and actuarial science.

Learning Outcomes:

Students successfully completing this module will be able to:

1.

students will become more confident about their computing skill, logical skill and decision making
skill,

students will find various applications of calculus and algebra in the practical fields science and
engineering,
students will become more competeat analyze mathematical and statistical problems, precisely

11
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define the key terms, and draw clear and reasonable conclusions,
4. student will be able to use mathematical and statistical techniques to solve well defined problems and

present their mathematical vkp both in oral and written format, to various audiences (students,
mathematicians, and ngnathematicians),

5. student will be able to understand, and construct correct mathematical and statistical proofs and use th¢

library and electronic datases to lagte information on mathematical problems,

6. student will be able to explain the importance of mathematics and its techniques to solve real life
problems and provide the limitations of such techniques and the validity of the results,

7. student will be able torppose new mathematical and statistical questions and suggest possible
software packages and/or computer programming to find solutions to these questions.

C. Subject Matter:

Unit I:

Matrices: Introduction to Matrices and their basic properties, Transposenoétrix, verification of the
properties oftransposes, Symmetric and Skew symmetric matrices and their properties. Determinant of g
sgqguar e matri x, Mi nor s andCofactor s, Lapl aceds

determinants, Adjoint of aedt er mi nant , Jacobi 6s t heorem o-n adlj

Singular matrices, Adjoint of a matrix, Inverse of a #simgular matrix and its properties, Orthogonal
matrix and its properties, Trace of a matrix, Rank of a matrix and its deteninging elementary row
and column operations, Solution of simultaneous linear equations by matrix inversion method, Consistency

and inconsistency of a system of homogeneous and non homogeneous linear simultaneous equations, Eig¢n

values and Eigen vectood a square matrix (of order 2 or 3), Eigen values, GHlamilton theorem and
its applications, Diagonalisation of a square matrix with real and distinct eigen values (up to 3rd order).

Unit II:
Successive Differentiation: Higher order derivatives of aufnct i on of singl e A:

theorem (statementonly) and its application, problems of the type of recurrence relations in derivatives
of different orders.

Mean Value Theorems & Expansion of Functions:Rol | e 6 s t heor ¢ mfdsitsat em
application, Mean Value theoremmd. agr ange & Cauchy (statement only
theorem with Lagrangeéb6és and Cauchyds form of r
Expansions of fumdatMaanlsawryi n dlsa ytl oea drse na, Macl aur i
the functions.

Unit Il
Integrals: Double and triple integrals and evaluation of area and volume. Change of order of integration.
Reduction formula: Reduction formulae both for indefte and definite integrals.

Unit IV

Complex variables: complex numbers, DMMoi vr eds Theorem and its appl
Hyperbolic functions, functions, continuity, Differentiability, analytici§Gauchy Riemann equations and
properties of analytic functions, Cauchy's integral and Cauchy's integral formula, derivatives of analytic
functions.

12
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D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

E. Examination Pattern:
Theoretical Examination: Written

h,

c G

F. Books:

1. Erwin Kreyszig, AAdvanced Engineering Mathem
2. Babu Ram, AEngineering Mat hematicso, Pear son

3. H. K. Dass fAHigher Engineering Mathematicso,

4. B. S. Gr ewal MatmEmmitn eerdi,n ¢S. Chand & Co.

5. Pul akKundu , AA Text Dbook on Engineering Mat
6. Pal &Da s, AEngineering Mat hematicso Vol . [
7.John Bird , AHigher Engineering Mathematicso
8. L. Rade and B. Westergren, iMat hematics Hand
Indian Edition 2009, Springer).

9. M. J. Strauss, G. L. Bradley and K. L. Smi t
Pearson Education.

10.S.K.Adh kar i, AA text Book -loof, Hnhga nnpeaetrR anig aMadt hCeopa t
11.Ss. S. Sastry, AEngineering Mat hematicso, PHI
122Ravi sh R Singh, AEngineering Mathematicso, M
13.Das & Mukherjee, ADi ff eBmnhrivate Ltd. Cal cul us o, uU.
l4.Das & Mukherjee, filntegral Calculuso, U.N. D

G. Magazines:

Current Science (Indian Academy of Science).

The Mathematics Student (Math Student) (Indian Mathematical Society).
Mathematical Spectrum (The UniversitySifeffield).

Mathematics Magazine (Mathematical Association of America).

+Plus magazine (University of Cambridge).

Mathematics Today, London Metropolitan University.

oukwhNE

H. Journals:

1. Journal of Engineering Mathematics, Springer.

2. Journal of Computational and Applied Mathematics, London Metropolitan University.
3. The Journal of Indian academy of Sciences.

4. Bulletin of Pure and Applied Sciences.

Name of the ModuleEngineering Chemistry
Module Code: CHY 101

Semester: 1

CreditValue: 4 [P=2, T=0, L=3]

Module Leader:

13
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A. Objectives:
The course is designed to meet the following objectives:
1. imparting theoretical and practical knowledge to the students in the area of Chemistry.
2. providing teaching and learning to make students a@otjng with advanced science and
technology in Chemistry.
3. injecting the future scope and the research direction in the discipline of Chemistry.
4. making students competent to the research and development in advanced science and technology i
Chemistry.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Chemists, Scientist and Chemical Engineers.
2. skilled both theoretically and practically to do operation, control and maintenance works in
Chemstry and Chemical Engineering.
3. substantially prepared to take up prospective research assignments.

C. Subject matter:
Unit I

Chemical Thermodynamics: Concept of Thermodynamic System: diathermal wall, adiabatic wall,
isolated system,closed system, o@gstem, extensive property, intensive propertylntroduction to first
law of thermodynamics: different statements, mathematical form; internal energy: physical
significance, mathematical expression (ideal and real gas), Enthalpy: physical significance,
mathematical expression. Cp and CV definition and relation; adiabatic changes; reversible and
irreversible processes; application of first law of thermodynamics to chemical processes: exothermic,
endothermic processes, law of Lovoisier and Laplace, Hess'soflagonstant heat summation,
Kirchoff's law. Second law thermodynamics; Joule Thomson and throttling processes; inversion
temperature; evaluation of entropy: characteristics and expression, entropy change in irreversible
process, entropy change for irresibte isothermal expression of an ideal gas, entropy change of a
mixture of gases.

Work function and free energy: physical significance, mathematical expression for ideal and real gases
obeying Vander Waals' equation, Gibbs Helmholtz equation.

Conditionof spontaneity and equilibrium

Unit Il:

Electrochemistry Conductance: Conductance of electrolytic solutions, specific conductance,
equivalent conductance,molar conductance and ion conductance, effect of temperature and
concentrati on. indepdntlentanigratiorhodisns, traamsportcmdmbers and hydration of
ions.Conductometric titrations: SA vs SB & SA vs WB; precipitation titration KCI vs AgNO3.

Electrochemical cell: Cell EMF and its Thermodynamic significance, single electrode potentials and
its applications; hydrogen half cell, quinhydronehalf cell and calomel half cell. Storage cell, fuel
cell.Application of EMF measurement. Reaction Dynamics: Reaction laws: rate and order;
molecularity; zero, first and second order kinetics. Arrhenius tequaviechanism and theories of
reaction rates (Transition state theory, Collision theory).Catalysis: Homogeneous catalysis and
heterogeneous catalysis.

Unit 1lI:

Structure and reactivity of Organic molecule: Electronegativity, electron affinity, hybridization,
Inductive effect,resonance, hyperconjugation, electromeric effect, carbocation, carbanion and free

14
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radicals. Brief study of substitution, eliminations and addition reactiwtaimental Methods of
Analysis: Introduction to instrumental methods such as IR, UV, VIS, NMR and Mass spectrometry.

Unit IV:
Polymerization:  Concepts, classifications and industrial applications. Polymerization
processes(addition andcondensation polymerization), degree of piaiytioer,

Copolymerization,sterecegularity of polymer, crystallinity and amorphicity of polymer. Preparation,
structure and use of some common polymers: plastic (PE, PP, PVC, bakelite), rubber (natural rubber,
SBR, NBR), fibre(nylon 6.6, polyester). Comting and semconducting polymers.

Industrial Chemistry: Solid, liquid and gases fuels; constituents of coal, carbonization of coal. Coal

analysis:Proximate and ultimate analysis. Classification of coal, petroleum (LPG, CNG), gasoline,
octane number, aaiion fuel, diesel, cetane number.Natural gas, water gas, Coal gas, bio -gas.Bio

diesel.
D. List of practicalés: (Minimum eight experi mer
1. Acid i base titration :( Estimation of commercial caustic soda)
2. Redox titration: (Estimation of iron using permanganometry)
3. Complexometric titration: (Estimation of hardness of water using EDTA titration)
4. Chemical Kinetics :( Determination of relative rates of reaction of iodide with hydrogen peroxide

at room temprature (clock reaction).

5. Heterogeneous equilibrium (Determination of partition coefficient of acetic acid betameaanmol

and water)
6. Viscosity of solutions (determination of percentage compaosition of sugar solution from viscosity)
7. Conductometric titration for

(a)Determination of the strength of a given HCI solution by titration against a standard NaOH
solution.
(b) Analysis of a mixture of strong and weak acid by strong base.
8. Preparation of a hompolymer by free radical inittad chain polymerization and determination of
its molecular weight by viscosity average molecular weight method.
9. pH- metric titration for determination of strength of a given HCI solution against a standard NaOH.

E. Teaching/ Learning/ Practice pattern
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Written.
2. Practical Examination: Conduct Practical Examination andvoce.

G. Reading lists:
Books:

Rakshit P. cC. ., i Phy sDistrilbutorr Chemi stryo Sar at Bo
Dutta R. L. ,0lnorganic Chemistryo The New B
Levine 0 Physi caiHillEdnoaton. st ryo McGraw

Finar L., nor

I . ganic Chemistry (vol. 1 & 2)
| asston Samuel, A Text Book of Phopmpany.al Chem
LeeJ.D, fiConci se | noWigwlmdiac Chemi stryo,

, AGui debook to Mechanism in Org. Che
orty D.K. , ASolid State Chemistryo,

NGk~ wNE
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9. Gupta M. C , AAtomic & Mol ecular Spectroscop
10.Gowari kar V. R , AiPol ymer Sciencebo, New Age.
11.Mi shra G. S. , Al ntroductory Polymer Chemistr
122.Nasi pur i D. , 0Stereochemistry of Organic Com
13.Kal si P. S, iSpectroscopy of Organic Compoun
14.Kal si P. S. , 80kkgamiec rRMacthiamn s mo , New Age.
15Maity and Maity ,0 Engingeering Chemistryo, U
16.Rayvy, Das, Bi swas, fAEngingeering Chemistryo,
Magazines:

1. Chemical science

2.
3.

Jou
1.
2.
3.

chemistry Today
chemistry For You

rnals:

Journal ofOrganic Chemistry, ACS

Journal of Physical Chemistry, ACS
Material Science & Engineering B, Elsevier

Name of the ModuleEngineering Physics |

Modu

le Code: PHY 101

Semester; T
Credit Value: 4 [P=2, T=0, L=3]

Modu

le Leader:

A. Objectives:
Thecourse is designed to meet the following objectives:

1.
2.

3.

4.

imparting theoretical & practical knowledge to the students in the area of Engineering Physics.
providing teaching and learning to make students acquainting with moderrofsaate of
Engineering.

injecting the future scope and the research direction in the field of Physics with specific
specialization.

making students competent to design & development of Engineering Physics.

B. Learning outcomes:
Students successfully completing this module will be able to:

1.
2.

adequately trained to become Engineers.
substantially prepared to take up prospective research assignments

C. Subject matter:

Unit I
Sc

alar and vector: Scalar and vector, dot and crga®duct, Scalar and vector fields, concept of

Gradient, Divergenceand Curl.
General Properties of Matter. Elasticity, Viscosity, Surface tension.

Unit 11
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Acoustics: Simple Harmonic Motion, Damped Vibration, Forced Vibration
Thermal Physics:Kinetic Theory of Gas, conductivity & Radiation
Unit IlI:
Physical Optics:Introduction to Interference, Diffraction, Polarization

Elementary Solid State PhysicsElementary ideas of crystal structure : lattice, basis, UNIT cell,
fundamental typesflatticesBravis lattice, simple cubic, f.c.c and b.c.c lattices, Miller indices and
miller planes, Cardination number and atomic packing factomays: Origin of characteristics and

continuous Xr a 'y , Braggbdbs | aw (no deconstaatt i on), det er min
Unit 1V:
Fundamental of Quantum Physics:Wave particle duality, Compton effect, Photo electric effect,
Hei senbergdébsuncertainty relation, concept of |wa:
D. List of practical és: (Mini munstulents)e experi ment]s
1. Determination of thermal conductivity of a good conductor by Searle's method
2. Determination of ther mal conductivity of a bhphd
3. Determination the dispersive power of the material of a given prism
4. Use of arry Foster's bridge to determine unknown resistance
5. Determination of Young Modulus by flexure method and calculation of bending moment and shear

force at a point on the beam

Determination of coefficient of Viscosity by Poiseulle's capillary flow métho
Determination of wavelength of light by Newton's ring method.
Determination of Surface tension of a liquid.

© N

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Written.
2. Practical Examination: Conduct Practical Examination and-voce.

G. Reading lists:

Books:

1. Murr at R. Spiegel , Seymour Li pschutz& Denni
Tata McGraw Hill Education Private Limited, New Delhi, 2009.

2. Takwal e and Purani c, A Cl aHWilsPubtisaihg Mechani cso T

3. Sengupt a&Chatterjeee, AA Treatise on Gener al
(P) Limited

4. D. Chattopadhyay and P. C. Rakshi tandAlieaviP)br atl
Ltd.

5. N. K. Baj aj , AThe physics of Waves and Osc

Limited, New Delhi.

A. Ghatak?™®" Edilidd prata Mc&raw Hill Education Private Limited, New Delhi. .

S. 0. Pill ai ,csmMSoIWidegt &tastRhhysiLt d.

Kittel, i Sol ith(daditi&”ltWiIEyelndiE’.hysi cso 7

Ri chard P. Feynman, Robert B. Leighton and

©o N
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Physicsd Vol . | to Vol . IV, Pear son
10.D. Chattopadhyay and P. C. Rakshit, n An Ad
Book Agency (P) Ltd.

Magazines:

Physics Reports
Resonance

Scientific American
Physics Today
Physics For You
Physics Teacher (IPS)
Physics World (IoRJK)
Physics News (IPA)

®NO U AN

Journals:

1. Nature

2. Proceedings of the National Academy of Sciences

3. |IEEE Spectrum

4. Journal of Physics: (Including A, B, C, D, E, F & G) 8. Journal of Scientific & Industrial
Research

Indian Journal of Engineering &aterial Sciences

Indian Journal of Radio and Space Physics

oo

Name of the Modulelife Science
Module Code: BIO 101
Semester: T

Credit Value: 3 [P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is designed to meet the following objectives:
1.imparting knowledge on the origin of Earth and life forms on Earth, appreciating importance of
biological diversity and understanding biomolecules being the main component of life.
2. under st andiha gasidilUNEI in different life forms, and struauand function of
different tissue systems in plants and animals.
3. imparting knowledge on water relations, nutrient uptake and assimilation, and metabolism in
plants.
4. providing knowledge on Bioenergetics of plant and animal cells, different organeltdgeid in
electron transport systems, nervous, digestive and immune systems in animals.

B. Learning Outcomes:
Upon completion of the subjects:
1. students will understand the characteristics of living organisms; appreciate the importance of
diversity of life and their interaction with the environment.
2. students will be able to explain the interrelationship between biomolecules and the living system,
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and influences of biomolecules upon the structure and function of intracellular components.
3. students will have a broad knowledge on Bioenergetics of plant and animal cells; and a brief on
important biological systems of animal.

C. Subject matter:

Unit I
Origin of Life: History of earth, theories of origin of life and nature of the earliest organisms.
Varieties of life: Classification, Five kingdoms, viruses (TMV, HIV, Bacteriophage), Prokaryote
(Bacteriacellstructure, nutrition, reproduction), PragisFungi, Plantae and Animalia.
Chemicals of life: (Biomolecules) Carbohydrates lipids, amino acids, proteins, nucleic acids and
identification ofbiomolecules in tissues.

Unit II:
Cell: Cell concept, structure of prokaryotic and eukaryotic cells, plaig aad animal cells, cell
membranes, cellorganelles and their function, Structure and use of compound microscope.
Histology: Maritimes (apical, intercalary, lateral) and their function; simple tissue (parenchyma,
collenchymas,sclerenchyma); Complex tisfxglem and phloem); Tissue systems (epidermal,
ground, vascular); primary body and growth (root, stem, leaf); Secondary growth (root, stem). Animal
tissues (Epithelial, connective, muscle and nervous tissues) and their functions in the body.

Unit I
Transport: Plant water relationships, properties of water, diffusion, osmosis, imbibition, uptake of
water by roots andtheories of transport of water through xylem (ascent of water in xylem, cohesion
tension theory), apoplast and symplast theory; Trangmiratiucture of leaf, opening and closing
mechanisms of stomata, factors affecting transpiration and significance of transpiration.

Nutrition: Mineral Nutrition in plants, Heterotrophic nutrition in plants; Photosynthesis (Autotrophic
forms ofnutrition),Chloroplast structure, two pigment systems, photosynthetic UNIT, light absorption
by chlorophyll and transfer of energy, phosphorylation and electron transport system;Bealsam
Cycle (@), Hatch Slack Pathway ¢; Crassulacan Acid Metabolism (CAMjactors affecting
photosynthesis.

Unit IV:
Energy Utilization: (Respiration)- Structure of mitochondria, cellular respiration, relationship of
carbohydratemetabolism to other compounds, Glycolysis, fermentation, formation of acétyl co
Kreb cycle, Electron Transport System and Oxidative Phosphorylation, ATP, factors affecting
respiration;
Elementary canal in humans, nervous and hormonal control of digestive systems, fate of absorbed
food materials; Nutrition in humans, Reference values; Generahatbastics of blood vascular
system, development of blood systems in animals, Composition of blood, circulation in blood vessels,
formation of tissue fluids, the heart, functions of mammalian blood, the immune system.

D. Teaching/ Learning/ Practice mttern:
Teaching: 70%

Learning: 30%

Practice: 0%

E. Examination pattern:
Theoretical Examination: Written

F. Reading Lists:
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Books

1. J. N. Mi tra, D. Mitra and S. K. Chowdhuri, IS
Publisher, Kolkata,

2. M. J. Pel czar, E. C. S. Chan and N. R. Krieg, fi |
Delhi, 1993.

3. B.P. Pandey, APl ant Anatomyo, S. Chand & Com
4, H.S. Srivastava, APl ant Physiologyo, Rastogi
5. BP.Pmdey, ACollege Botanydo Volume | & |1, S.
6. N. A. Campbell, J.B. Reece, fABiologyd Person

Magazines

1. National Geographic Chennel, http://science.nationalgeographic.co émselearth
2. Wikipedia, The Free Encyclopedia, http://www.bbc.co.uk/science/earth

3. Wikipedia, The Free Encyclopedia, http://en.wikipedia.org/wiki/HIV

Journals:

1. Journal of Biology, BioMed Central Ltd, London, England.
2. Annals of Botany, Oxfordournals USA.

3. Plant and Cell Physiology, Oxfojdurnals USA.

Name of the Module:Engineering Mechanics
Module Code: ME 101

Semester1®

Credit Value: 3 [P=0, T=0L=3]

Module Leader:

A. Objectives:

The course is designed to meet with the following objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forces in statically
determinate structures.
2. Ability to apply fundamental concepts of kinematics and kineticsaudfgbes to the analysis of
simple, practical problems.
3. Student gets a basic idea of Centre of gravity, moment of inertia, mass moment of inertia,
friction.

B. Learning Outcome:
Upon completion of the subject, students should have the knowl&édge o
1. Different type of forces and how to resolve forces.
2. Centre of gravity of different size, shape, and solid.
3. Centre of gravity, moment of inertia, mass moment of inertia, friction.

C. Subject Matter:

Unit I:
Forces and Moments: Force, Moment and Couple, Resultant of forces, Forces in space
Equilibrium, FBD, General equations of equilibrium, Analysis of forces in perfect frames, Brief

20
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introduction to vector approach.

Unit II:
Friction: Introduction to dry friction, laws of friatin, friction of simple machines, inclined planes,
Screw jacks.

Unit I

Centre of gravity and moment of inertia: Centre of gravity of axes, volume and composite
bodies, Area moment of inertia and mass moment of inertia for plane figures and bodies.
Unit I'V:

Dynamics: Kinematics and Kinetics, Rectilinear motion of particles, determination of position
velocity and acceleration under uniform rectilinear motion (uniform andundorm accelerated
rectilinear motion), Relative motion, construction of, -t and at graphs (simple problems),
Projectile motion, Normal and Tangential components, Radial and Transverse components, simple
probl ems, Equation of moti on, D. Al embert és

D. List o fN oP rPa catcit d a&clad 9:s

E. Teaching/ Learning/ Practicepattern:
Teaching: 60%
Learning: 40%
Practice: 0%

F. Examination pattern:
1. Theoretical Examination.

G. Reading lists:

Books:
l.Mariam & Kraige, AEnNgGil ne®yinami leodhaWi ¢tey( Vol
2. Mariam & Kraige, n-Enh3ti anteieas )ndy, MWEiclheayn.i cs, Vo

3. Ti moshenko, 06 Engineering Mechanicso, MGH.

4. Nelson, fAEngineering Mechanicso, TMGH.

5. Shames and Rao, AEngineering Mechanicsbo, Pe

6. S. Chakraborty, AEngineering Mechanics©o, Ev

7. Beer and rJ oMencshoann,i cisV efcotro Engi neer so, TMGH.
Magazines:

1. Popular Mechanickveryday.
2. Engineering Magazine.

Journals:

1. International Journal of Applied Mechanics and Engineering.
2. Journalof AppliedMechanics ASME.
3. Journal ofEngineeringMechanics, ASCE.

Name of the Module: Engineering Drawim
Module Code: CE 101
Semester1®

21

DT

ar
er




« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

Credit Value: 2 [P=3, T=0, L=0]
Module Leader:

A. Objectives:

The course is designed to meet the following objectives:
increase the ability to understaBdgineering Drawing.
learn to sketch and take field dimensions.

learn to take data and transform it into graphic drawings.
learn basic Auto Cad skills.

learn basic engineering drawing formats.

prepare the student for future Engineering positions.

ogabkwnE

B. Learning Outcome:

Upo completion of the subject studentds abilit.y
. hand letter will improve.

perform basic sketching techniques will improve.

draw orthographic projections and sections will improve.

use architectural and engineering scales will increase.

produce engineered drawings will improve

convert sketches to engineered drawings will increase.

cope up and become familiar with office practice and standards will increase.
handle and beconfamiliar with Auto Cad two dimensional drawings will improve.
develop good communication skills and team work will improve.

CoNoOA~ONE

C. Subject Matter:
Unit I:

Indian Standards: Line symbols and line groups,sheet layout of rules of printing, preferred scales.
Unit II:

Orthographic Projection: Theory of Orthographic Projection.
Unit Il

First and third angle system of projection: Technical sketching, MuHplanar representation.
Unit IV:

Glass box conceptSketching of orthographic views and line.

D.ListofPr act:i cal 0s

Technical writing of various type of letters.

Technical sketching of ScaleBlain, Diagonal, Vanier, Comparative and chord.
Technical sketching of Projection of points.

Technical sketching of Projection of lines.

Technical sketching of Projection of plains.

Technical sketching of Projection of solids.

Technical sketching of orthographic Projection

NogohkwbdE

D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%

Learning: 30%

Practice: 0%

E. Examination pattern:
1. Practical Drawing.
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2. Assignment.

F. Reading lists:
Books:

1. N . D. Bhatt, iMachine Drawingbo. Charot ar P U
2. V. Lax mi Narayanané& M. L. Mat hur , AA Text H
Delhi.

3. Jol he AMagohi rCh abDroawmir Publ i shing House Pvt.

4 . K. Venugopal andyV. R. Prabhu AEngineering
5. K. C. John, AEngi neering Graphicso, PHI Led
6. D. M. Kulkarni, A. P. Rahsitcosgiwi tA. Akt oS aCAkDeor
Pvt. Ltd.

7. K. V. Nat ar aj an, AEngineering Graphicsbo, D H
8. French and Vierk AFundamentals of Engineer:.
Magazines:

1. MachineDesign
2. Design to Part Magazine.

Journals:
1. International Journal of Design Engineering

Name of the Module: Workshop Practiele
Module Code: ME 102

Semesterlst

Credit Value: 2 [P=3, T=01L=0]

Module Leader:

A. Objectives:

The course is designed to meet the following objectives:

acquire skills in basic engineering practice.
identify the hand tools and instruments.

acquire measuring skills.

acquire practical skills in the trades.

acquire practical skills in welding, carpentry, fitting.

ahrwdE

B. Learning outcomes:
Upon completion Bthe subject, students should have the knowledge of:
1. workshop safety.
2. handling workshop tools, machines.
3. different welding types.
4. different carpentry joints.
5. working principle of different tools.

C. Subject matter:
Unit I:
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Carpentry (Wood Working): Timber, Seasoning and Preservation, Plywood and Plyboards,
Carpentry Tools, Engineering applications, Different Joints.

Unit 11
Metal Joining:Definitions of welding, brazing and soldering processes and their applications, Oxy
acetylene gas welding process, equipment and techniques, types of flames and their applicationg
Manual metal arc welding technique and equipment, AC and DC welding, electrodes, constituents
and functions of electrodes, welding positions, types of weld, joamhmon welding defects such as
cracks, slag inclusion and porosity.

Unit I

Bench work and Fitting:Tools for laying out, chisels, files, hammers, hand hacksaw, their
specifications and uses.

Unit IV:
Laying out (bench work): Sawing and finishing bfiling.

D. List of Practicals:
1. T-Lap joints and Bridle joint (Carpentry Shop).

Gas Welding practice on mild steel flat/sheet upto 3 mm thick.
Lap joint by Gas Welding (upto 3mm thick).

Manual Metal Arc Welding practice (upto 5mm thick).

Pattern Making. (Carpentry Shop)

Laying out (bench work); Sawing and Finishing by Filing.

2L

E. Teaching/Learning/Practice pattern:
Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination pattern:
1. Job making.
2. Viva-voce.

G. Reading lists:

Books:

1. M. L. Begeman and B.H. Amstead, AManufacturinp F
2. W. A.J. Chapman and E. Arnold, fAiWorkshop Technpl c
3. B.S. Rghuwanshi, AWor k§Dbhanpat RaeanchSorsl ogy 06 Vol . (.
4. Hazraandchodhary @AWorkshop Technologyo Vol. 1, 2 \
5. Virender Narul a AWorkshop Technol ogyo, S. K. Kat pri

Magazines:
1. International Metal Working News.
2. Industrial Distribution

Journals:

1. International Journal of Machine Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufacturing Technology and Research
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Name of the ModuleBasic Eledrical & Electronics Engineering
Module Code: EE 101

Semester: 1

Credit Value: 4 [P=2, T=0L=3]

Module Leader:

A. Objectives:
The course is designednteetthe objectives of:
To make the students familiar with the course and its importance.

Introduction toBasic Eledricd & ElectronicsEngineering.

Basic knowledge dDC circuits, Electromagnetism, AC fundamental.

Introduction to DC, AC single and three phase machine, their construction and working principles.
Introduction to measurement of electrical quantities.

Making familiar withP-N Junction.

Briefing to Semiconductor devices and thegaplications

NogabkowbdE

B. Learning outcomes:
Students successfully completing this module will be able to:
1. Students will develop interest in learning the subject and be adequately trained to solve network

problems.

2. Students will be skilled both theoretically gméctically to utilize conventional circuit solving
procedures.

3. Students will be substantially prepared to take up prospective design assignments.

C. Subject matter:

Unit I:
DC circuits: Definition of dectric circuit, network, linear circuit, non-linear circuit,
bilateral circuit, unilateral circuit, Dependent source, Kirchhoffés law, Principle of
superposition. Source equivalence and conversion, Theveniné theorem, Norton Theorem,
nodal analysis,mesh anadysis, dar-delta converson. Maximum power transfer theorem
with proof.

Electromagnetism: Biot-savart law, Ampereés circuital law, field calculation using Biot-savart
& ampereds circuital law. Magnetic circuits, Analogous quantities in magnetic and electric circuits,
Faraday& law, selfand mutua inductance. Energy stored in a magnetic field, B-H curve,
Hysteretic and Eddy current losses, lifting power of Eledromagnet.

Unit II:
Decision making: Simple If statement, {iélse statement, nested if else statement, Switch statement,
nested switch, the operator, goto statement.
Decision making & branching: while statement, davhile statement, for statement. Array
Unit 11
Transformers Construction,Types, emf equation, voltage, current, impedence and turns rétio;
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auto-transformer. DC machines (motor and generator)i Construction, types, emf equation,
equivalent circuit, garting, speed control,braking, applications. Single phase motors, types; need
of rotating field, darting, running, speed control and appli cations.

Unit IV:
Introduction to Semiconductors: Band gap, Conductivity, intrinsic and extrinsic types,
Doping: donors and acceptorstype and pype.

P-N Junction: Energy band diagram, Formation of P-N junction, built-in-potentia,forward and
reverse biased P-N junction, formation of depletion zone, V-1 characteristics, Zenerbreakdown,
Avaanche breakdown and its reverse characterigtics, junction capacitance and varactordiode.
Simple diode circuits, load line, linear piecewise modd; rectifiers: haf wave, full wave, its PIV,
DC voltage and current, ripple factor, efficiency, Clipper& Clamper Circuits.

Introduction to Transistor s;Formation of PNP/ NPN junctions, energy band diagram; transistor
mechanism and principle of trangstors, Biasing: CE, CB, CC configuration, transistor
characteristics: cut-off,active and saturation mode, Early effect.Introduction to Fied Hfed
Transistor: Structure and characteristics of JFET and MOSFET, depletion and enhancemetmypes
CS, CG, CD configurations.

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. To construct a serigzarallel circuits and verify:
Ohms | aw, Kirchhoffoés | aws
Verify TheveninGs theorem.
Verify NortonGs theorem.
Verify Maximum Power Transfer theorem.
2. Constructan RL-C circuit and verify
Voltage across R, L and C
Verify the phasor sum of the voltages across the combinatiolLe€CR
3.  Measurement of power in tloircuit made in 2 above and verify:
The power consumed by Resistance, Inductance and Capacitance and the total power consumed
by the circuit.
How does the power factor varies in the circuit of 2 above if Resistance, Inductance and
Capacitance are varied.
Study of VI Characteristics of Silicon Diode.
Study ofVI Characteristics of Zener Diode.
Design and Analysis of a Half wave Rectifier using Diode.

Design and Analysis of a center-tap Full wave Rectifier using Diodes
Design and Analysis of a Bridge Rectifier Circuit.

0. Design and Anaysis of a Clipping Circuit with one voltage source. (Different possible
configurations)

11. Design and Analysis of a Clipping Circuit with two voltage source. (Diff erent possible

configurations)

12. Design and Analysis of a Clamper Circuit.

13. Anaysisof the characteristics of BJT (CE and CB mode)

14. Design and Analysis of fixed bias circuit using NPN transistor (DC)

15. Design and Analysis of emitter bias circuit usng NPN transistor (DC)

16. Determination othe characteristics of JFET.

17. Determination othe characteristics of MOSFET.

18. Veification of truth tables of logic gates.

B

HoOo~NoO v
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E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Written.
2. PracticalExamination: Conduct Pcéical Examination and vivaoce

G. Reading lists:

Books:
Theraja, AElectrical technology, Vol 1 & 20, Nirja Construction & Development Co. (P) Ltd.
Sen, P.C. Principles of Eledrical Machines and Power Electronicsd ohh wiley and sons.

Guru and Hiziroglu ElRctric Machinery and Transformers fiSaunders College Pub. NYY, 1990
Malvino:  |BctEonic Principled T at a -WicPGhlishing Co.Ltd.

Millman &Halkias: Infegrated Electronics 6 T a t a -HiNMRuBlishingvCo.Ltd.
Boylestead and Nashelsky, Electronic Devices and Circuits Theory, 9/e, PHI, 2006.
R.P.Jain,ModernDigitalElectronics 3/e, TMH,2000.

N~ WNE

Magazines:
1. IEEE Industrial Electronics
2. Electrical Line, Canada.

Journals:
1. Electrical Engineering, Springer.

Name of the ModuleCommunication Skill
Module Code: HSS 101

Semester: T

Credit Value: 1 [P=2, T=0, L=0]

Module Leader:

A. Objectives:
The course is designed to meet the following objectives:

1. to increasethe Students ability to improve and utilize the skills necessary to be competent
interpersonal communicator.

2. to I ncrease the studentsdé understanding of h
3.to I ncrease the studentsd bemnalieumrsst anding of o
4. to improve the studentso6 communication skil!/
5. to improve the students ability to demonstrate effective complete resolution skills.

B. Learning outcomes:
Students successfully completing this module lagllable to :
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1. develop their communication skills on the specific subject.
2. direct effectively in their work place.

C. Subjectmatter:

Unit I:
General Principles of Communication and Oral Communication The Process of Communication,
Principles of Communicetn (communication barriers, levels of Communication, Communication
network, verbal, nowerbal) and Professional Communication. The Speech Mechanism, IPA symbols
(vowel and consonant sounds), minimal pairs, word transcription, stress and intonatiomliséetiing,
types of listening, traits of a good listener, active versus passive listening,

Unit 11
Constituents of Effective Writing and Vocabulary. The sentence and its parts, articles, the verb
phrase, tense and aspect, the active and passive, jdotivaq interrogative and negative sentences,
concord, preposition. Paragraph development, summary writing and reading comprehension. Word
formation processes: affixation, compounding, converting, use of words in different parts of speech,
idioms and phrses.

Unit I
Business Correspondence and Communication Strategie€haracteristics of Business Letters,
Drafting: Bio-data/Resume/Curriculum vitae (theory). Report Writing: Structure, Types of Reports
(theory). Presentation Skills, public speaking araligrdiscussion (theory) and Soft Skills (theory).

D. List of practicals:

. Issue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

. Extempore

. Debates

OCO~NOOTS,WNPEF

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination

G. Readinglists:
Books:
1 NiraKonar, AEnglish Language Laboratoryo,
2. Jones, DanielCambridge English Pronouncing Dictionary with CD, New Delhi, 2009.
3. Roach, Peter, English Phonetics and Phonology with CD, CUP, India, 1983.
4. Cambridge Learners Dictionary with CD, CUP, New Delhi, 2009.
5. Rajeevan, Dutt, Sasikumar, A course in Listgrind Speaking | & Il with CD, CUP, New Delhi,
2007.
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6. Rajeevan and Dutt, Basic Communication Skills, CUP, New Delhi, 2007.
7. Software: Orell Digital Language Lab Software.
8. R.C. Sharma and Krishna Mohan Business Correspondence and Report Yriitegenakshi
9. Raman and Sangeeta Sharma Technical Communication, Oxford.
10. Krishna Mohan and MeeraBannerji ,Development Communication Skills

Magazines:

1. Communication Skill Magazine
2. Magazine for Communication
3. Communication Studies

Journals:

Developing Effective Communication Skills.
Cooperative Communication Skills.
Improving Communication Skills.

Key Communication Skills.

Journal on Communication.

agrwNE

Name of the ModuleForeign Language (French) (Audit)
Module Code: HSS 103

Semester: 1

Credit Value: O[P=2, T=0, L=0]

Module Leader:

A. Objectives:

The course is designéd meetthe objectives of:
1. the FrenchLanguage course accords to a method created for Indian students who are complete
beginners in Frencand who wish to acquineerbal communication skills in current scenario.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. develop four skills irfFrench i.e. Reading, Writing, Speaking, Comprehension.

C. Subject matter.
Unit-I:
Preliminaries of Grammar: Articles, Gender and Number of Nouns and Adjectives. Personal and
Tonique Pronouns, Demonstrative and Possessive Adjectives, Preposition and Adverbs.
Unit-1I:
Conjugction : Present, Past ana Future Tense: Types of Sentences.
Pranominal Verbs Conjugation of Verbs of all the Groupgresent Tense and Introduction to past
and Future tense ,Interrogation, Negation and Imperatives.
Unit-111
Names of days, seasons. Months, colours, garments body parts and numbers. ComputeceCommer
Marketing related Vocabulary &Terminology.
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D. List of practicals:

. Issue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

. Extempore

O~NO O WN PR

E. Teaching/Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination

G. Reading lists:
Books:
1. Suggested boekiles Volumd
2.G. Mauger: | (La Langue et de Civilisation francaise) Alliafreegaise Paris llede-France.

Name of the Module: NSS/ NCC
Module Code: HSS 102
Semester: T

Credit Value: 1 [P=2, T=0, L=0]
Module Leader:
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Second Semester

Subject Code Subject P T L Credit
MAS -201 Engineering Mathematicsll 0 1 3 4
ME 7 201 Basic Mechanical Engineering 0 0 3 3
CSE- 201 Programming in C 8 0 0 4
CHY i 201 Environmental Science 0 0 3 3
PHY - 201 Engineering Physicsl| 2 0 3 4
ECEi 201 Digital Electronics & Logic Design 2 0 3 4
HSSi 201 Historiography of Science & echnology 0 0 3 3
CE- 201 Basic Civil Engineering 3 0 0 2
ME-202 Workshop Practicél 3 0 0 2
HSSi 202 Foreign Language (German / Chinese) (Audit) 2 0 0 0
20 1 18 29

Name of the ModuleEngineering Mathematicdl|
Module Code: MAS 201

Semester: ¥

Credit Value: 4 [P=0, T=1, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the following objectives:

1. imparting theoretical knowledge to the students about three and more dimensional objects in space
and to improve their capability of visualising of objects in space.

2. making student competent enough to construct a differential equation/ mathematicahgndéatell

every real life situation with its solution.

giving students theoretical knowledge of vectors with the flavour of Calculus.

4. introduce the concepts of Laplace and Fourier transforms and its application to the solution of
differential equations (OP & PDE) to the students.

w

B. Learning Outcomes:
Upon completion of the subject:

1. students will have strong visualising capability in their mind about any object.

2. students are so trained that they will recognize various real life situation/ problem and able to solve
them by constructing a differential equation/ mathematical model.

3. students will be able to find the Laplace and Fourier representation as well aminarcs
functions of one variable.

C. Subject matter:
Unit I:
Coordinate Geometry Of Three Dimensions:Equation of a sphere, plane section of a sphere,

tangent plane, orthogonality of spheres, definition and equation of right circularacdneght
circular cylinder.
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Unit II:
Vector Calculus: Differentiation and integration of vector functions, scalar and vector fields,
Gradient, Directional derivative, Divergence, Curl. Line integral, Surface integral and Volume
integra,l ,Gueeth déasnd Stokesd theorems (without
Unit IlI:
Ordinary Differential Equations: Formulation of Differential equations, Linear Differential
Equations and reducible to linear form, Exact Equations, Reduoileleact form, Linear differential
equations with constant coefficients, Second order ordinary differential equations with variable
coefficients, Homogeneous form, Change of dependent variable, Change of independent variable,
Normal form, Variation of Pameters, Solution in series of second order LDE with variable co

efficient (C. F. onlvy), Bessel 6s and Legendr ¢

Orthogonal properties, recurrence relations and generating function of Bessel functiongearitd.e
polynomials.

Partial Differential Equation: Linear and nodinear Partial Differential Equation of order one,
Linear Partial Differential Equation with constant coefficient, Partial Differential Equation of order
two with variable coeffi@nts.

Unit IV:
Basic Transform: Laplace & Fourier.

D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%

Learning: 30%
Practice: 0%

E. Examination Pattern:
Theoretical Examination and open book examination.

F. Reading Lists:

Books:

1. Shantii Narayan, fAAnalytic Solid Geometryo, S
2. M. D. Rai singhani a, AVector Analysi so, S. Ch
3. R.K. Jain&S R. K Ilyengar, fAAdvanced Engineering M
4. M. D. Rai singhani a, AOrdinary & Partial Di f f
5. M. D. Raisinghania, fAAdvanced Differential e
6. H. K. Dass, AHIi gher Engnd&€ering Mat hematicso
7. B. S. Grewal , AEngineering Mathematicso, S.
8 Erwin Kreyszig, AAdvanced Engineering Mathem
9. S. L. Ros s, ADi fferential equationso, Willey
10.P a | & Das AEngi neering Mat hemati cso, Vol
11.J. N. Sharma A. R. Vasi sht ha, ifivector Cal cul uso, K
12.P. P. Gupta, G S Mal i k, AVector Calcul uso,
13.Br ahma Nand, B S ToyradgiinatB. Sh.l i $h aGemanet it Q®

Meerut, Delhi.
14. AARVasi sht ha, D. C. Agar wal , AAnal ytical Ge o1

Media (P) Ltd, Meerut.
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Magazines:

. Current Science (Indian Academy of Science).

. The Mathematics Student (Math Student) (Indian Mathematical Society).
. Mathematical Spectrum(The University of Sheffield).

. Mathematics Magazine (Mathematical Association of America).

. +Plus magazine (University of Cambridge).

. Ganithavahini (Ramanujan Mathematical Society).

. Mathematics Today, London Metropolitan Univgrs

~NOoO o, WN B

Journals:
1. Journal of Engineering Mathematics, Springer.

2. Journal of Computational and Applied Mathematics, London Metropolitan University.
3. The Journal of Indian academy of Sciences.
4. Bulletin of Pure and Applied Sciences.

Name of the Module:Basic Mechanical Engineering
Module Code: ME 201

Semester: ¥

Credit Value: 3 [P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is design to meet with the following objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forces in statically
determinate structures.
2. Ability to apply fundamental concepts of kinematics and kinetics of particles to the analysis of
simple, practical problems.
3. Student get a basic idea of Engineering Mechanics, Fluid Mechanics, Strength of Material and
Thermodynamics.

B. Learning Outcome:
Upon completion of the subject, students will have the:
1. Knowledge of different type of force resolving.
2. Knowledge of centre of gravity of different size, shape, and solid.

3. Knowledge of basic idea of Engineering Mechanics, Fluid Mechanics, Strength of Material and
Thermodynamics.

C. Subject Matter:

Unit |
Thermodynamics Introduction to Thermodynamic&oncepts of system control volume, state,
properties, equilibrium, quasstatic process, reversible & irreversible process, cycle. Zeroth Law
and Temperature, Heat and Work transfer Definition, Sign convention, varidWswrk done
(Isobaric, IsochoricRolytrophic, adiabatic and isothermal processes) and related problems.

Unit 11

1st Laws of Thermodynamics for closed & open systems (ii) Non Flow Energy Equation (iii)
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Steady State, Steady Flow Energy Equation and related problems. , Equivalencetafamverss,
Definition of Heat Engines, Heat pumps, Refrigerators Carnot and related problems. Air Standard
cyclesi Otto and Diesel cycle and their efficiencies and related Problems.

Unit IlI:
. Fluid Mechanics: Properties & Classification of Fluidsided & r e al fluids,
viscosity, Newtonian & Non Newtonian Fluids, Compressible & Incompressible fluids Pressure at
a point, Pascal 6s | aw, Measur ement of Pressu
application
Unit IV:
Strength Of Materials: Concept of simple stresses and strains. Yield strength, Normal stress
Shear stress, Bearing stress, Nor mal strai
Examples.
D. List of Practical: No practicals
E. Teaching/Learning/Practice Pattern:
Teaching: 60 %
Learning: 40 %
Practice: 0%
F. Examination Pattern:
1. Theoretical Examination.
G. Reading List:
Books:
1P. K. Nag , AEngineering Thermodynamicso 2nd
2.S. K. Som&. Bi swas, il ntroduction to Fluid Mechan
3Ti moshanko & Young, ANEl ements of Strength of
4Mariam & Kraige, AEngilde®Oyinami leohawmil ey ECUvYbdIl i

5Meriam & Kraige,i EnNgi neeri ng-IMd Shaniics,) oOVAIi | ey | ndi a

Magazine:
1.PopularMechanics Everyday

2.Engineering Magazine

Journals:
1.International Journal of Applied Mechanics and Engineering
2. Journal of Applied Mechanics, ASME
3.Journal of Engineering Mechanics, ASCE.

Name of the Module: Programming in C
Module Code: CSE 201

Semester: 2nd

Credit Value: 4 [P=8, T=0, L=0]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:

34

Ed
i C
Ma t
s h




« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

1. introducing art, sciencand engineering of C programming language to the students of all UG
programs,

2. teaching and training of different problems in data structures,

3. guiding and training students to write efficient coding,

4. guiding & training students to fragment problems intded@nt functions or units.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. understandthe basic terminology used in computer programming
2. write, compileanddebugprograms in C language in different operating systems.
3. designprograms involving decision structures, loops and functions.
4. use and applthe dynamics of memory by the use of pointers in engineering applications.
5. use and applythe differences between structure oriented and function oriented programming in
programming applications.

C. Subject matter:

Unit I:
Basic Idea:Algorithm, Flowchart, Program, Top down approach, Procedure oriented etc..
Keyword & ldentifiers: History & Importance of C, Basic structure of C programs, C fundamentals:
The C characteset identifier, Constants and keywords, data types & size, variable names,
declaration, statement , C token, symbolic constent.
Operators and Expression: Arithmetic Operators, Relational Operators, Logical Operators,
Assignment Operators, drement & Decrement operators, Condition Operators, Bitwise Operators,
Special operators, precedence of arithmetic operators.
Managing Input & output operations: using of printf() &scanf().

Unit II:
Decision making: Simple If statement, i€lse statement, nested if else statement, Switch statement,
nested switch, the operator, goto statement.
Decision making & branching: while statement, davhile statement, for statement. Array

Unit 1
Array: Declaration, Initialization and processing Gtiemension array, Twalimension array and
multi dimension array and their operations.
String & pointer: String: Operation on String without using library function and using library
function. Pointer: Declar@min of pointer variables, accessing the variable by using pointer, pointer
increment and decrement operator, pointer and array.
Functions: Basic functions, function type, function with no argument & no return value, function with
no argument but retuvalue, function with argument & return value, Storage class identifier, Call by
reference, Recursive function. Pointer to function.

Unit IV:
Structure & Union: Defining a structure, accessing of structure variable, structure and amay,
within structure. Nested structure, structure & functions, Pointer & structure, Unions, Enum.
File management systemAdvantage of using file, Open ,close, read. write in the files, Operation on
files.
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Dynamic memory Allocation: use of Malloc, calloc, realloc, free. Library functions, Implementation
of Linked list and their various operations.
The pre-processor:macro statements.

D. List of practicals: (Minimum eight experiments should be conducted by studenks

1. Write a program to
2 Write a program to
arithmetic.

fi
find the addition of

33 Write a program to perform subtraction ugi

4. Write a progranto find the nbits even/odd parity hamming code for the given binary
sequences ofhits.

5. Write a program to design the full adder logic and display the sum and carry of the
provided binary inputs.

6. Write a program to design the truth table for any giverction.

7. Write a program to find the shortest paths between each nodes of the given graph.

8. Write a program to design the traffic rules of a Junction Railway station consist with finite
number of platforms.

9. Write a program to find the optimal weighted sping tree from a graph.

10. Write a program to create a circular linked list and traverse the all the nodes.

11.Calculate the value of power factor, using two wattmeter methods, the first reading of
wattmeter is X W and that of second wattmeter is Z W, whehdtiethe reading is

positive.
12.From the experimental data of OCC (Open Circuit Characteristics) and SCC (Short Circuit
Characteristics)ofat transf ormer, write a program

the equivalent circuit.
13.Write a program to imphaent the Bernoulli's Equation.
14.Write a program to determination of Cantilever Bégaf@oncentrated load P at any point.
15. Write a program to determine the shear strength of soil by Triaxial and direct shear
method.

16. Write a mini project to store all records of students and search by their name, roll number or
registration number.

17. Write a program to create, edit, open, delete a file and perform different operations accordingly.

18. Write a program to backup one file toadimer file.

19. Write a program to merge two files.

20. Write a mini project to control mouse cursor and display whether left, right or scroll happens.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
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Theoretical Examination: Open book and on line.
Practical Examination: Conduct Programming test and viva voice.

G. Reading lists:

Books

1. Kerninghan and Ritchie , ARnThe ' C' programmin

2. Yashavant P. Kanet Baence Présg, 2008. Us CoO, I nfinity

3. Her bert Schildt, fnC: T h Hill Edoicatiprh, 20006 Ref er ence o

4. Bal agur uswamy, APr ogr ammi nligill Edutatichn281il. C, 5E0,

5. Govi |l , Agrawal , Mat hur & Pat hak, i Co mppurt er
Publication House(JPH)

6. M. T. Somashekar a, iProgramming in Co, PHI L e

7. Sinha&Sinha, fAFoundations of Computingo, BPB

8. J. B. Dixit, fAiComputer Fundamentals and Prog

9. St ephen G. Kochan, @ P-WeskyPaofessiomalg20i4dn Co6, Addi s

10. K. N. CKrogrammindi A Modern Approach, W. W. Norton, 2010.

11.Ze d S hbheamGC ThéiHardWay, Addi son Wesl ey Professional

12.St e v e OBractichl C Rregramifiing, 3rd Editian, O'"Reilly Medi a, | ncl.

13.Aj ay Mittal, AProgrammhog Pra€CsoA Edacaittah

14. AP.GodseD. A. Gods e, AComputer Concepts and Progr
2008.

Magazines:

1. C/C++ Users, CMP Media LLC publication, United States.

2. EPS Software Corp/CODE Magazine, 6605 Cypresswood Drive, te SuB00
Spring, TX 77379.

Journals:

1. Science of Computer Programming:Methods of Software Design: Techniques and Applications,
Elsevier, ISSN:0166423

2. Programming and Computer Software, Springer, |1SE3617688.

3. Dr. Dobb's Journagl United Business Media publication, United State,|SISM4789X

4. Journal of C Language, CMP Medid.C publication, United States

5. CvuJournal, ACCU, UK.

Name of the Module: Environmental Science
Module Code: CHY 201

Semester:

Credit Value: 3 [P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the following objectives:

1.
2.

3.

imparting the knowledge to the students in the area of Environmental Engineering.

providing teaching and learning to make students acquainting with advanced science and
technology in Environmental Science.

injecting the future scope and the research daectn the discipline of Environmental
Engineering.
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4. making students competent to the research and development in Environmental Engineering.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to becomeiéhtist, trainers and Chemical Engineers.
2. skilled both to control and maintenance in Environmental pollution, waste water treatment and
other related activities in Environmental Engineering.
3. be substantially prepared to take up prospective researchrassitgn

C. Subjects matter:

Unit-1
Environment: Concepts of Environment, Environmental gradients, Tolerance levels of environment
factor, EU, US and Indian Environmental Law. Chemistry in Environmental Engineering: Chemistry of
the atmosphere, combustion related air pollution, global environmentdemob ozone depletion,
greenhouse effect, acid rain etc.
Ecological ConceptsBiotic and Abiotic components, Ecosystem Process: Energy transfer, Food Chain
and Food Web, Water cycle, Oxygen cycle, Carbon cycle, Nitrogen cycle etc.,
Soil chemistry. Soil composition, properties, identification and classification. Noise pollution
Effect of noiseon people rating systemscommunitynoisesourcesandcriteria, traffic noiseprediction,
noisecontrol.Noise standards, measurement and control.

Unit i 1l
Waste Water Treatment: Water Treatment: water quality standards and parameters, Ground water.
Water treatment processes, #eatment of water, Conventional process, advanced water treatment
process. DO and BOD of Waste water treatment process, primary antagctreatment of waste
water, Activated sludge treatment: Anaerobic digestion, Reactor configurations and methane
production.
Waterresourcesgharacteristicef water,waterpollutants,oxygendemandingvastessurfacewaterqua

lity, groundwatequality, watertreatmensystemsbiomedicalwastedreatmentechnologiesanddispos
al options.

Unit 7 I
Solid waste, Definition and characteristics of industrial and hazardous wastes. Hazardous waste
management, Solid Waste Management, Source classificidrcomposition of MSW: Separation,
storage and transportation, Reuse and recycling, Waste Minimization Techniques. Hazardous Waste
Management, Hazardous waste and their generation, Transportation and treatment: Incinerators,
Inorganic waste treatment. IA., Environmental auditing,
Hazardousubstanceandrisk analysis:Hazardousubstancéegislation risk assessmenhazarddeific
ation, potential carcinogenstoxicity testingin animals, human exposureassessment.

Unit-1V
Air quality standardsemissionstandards,emissigstandardscriteriapollutants,air pollution andmeteo
rology, atmospheriaispersiongmissioncontrols.Air pollution and pollutants, criteria pollutants, Acid
deposition, Global climate changgreenhoge gases, necriteria pollutants, air pollution meteorology,
Atmospheric dispersion. Industrial Air Emission Control. Flue gas desulphurization, NOx removal,
Fugitive emissions.

D. Teaching/ Learning/ Practice pattern:
Teaching : 50%
Learning : 50%
(Teacher is to divide components for T/R/P)
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E. Examination pattern:
1. Theoretical Examination: Open book and on line.

F. Reading lists:
Books:

1. G. Kiely, AEnvironment al Engineering | rwinbo, Mc

2. ArcadioP.Sincero&er gori a A. Sincer o, AEnvironment al En

3. M. L. Davis and S. J. Mas en, APrinciples of Fgnv
International Edition, 2004

4, Curringham & Sai go, AEnNnvironment al Sciencebo, ™M

5. Gilbert M. Masters & Wethe | | P. EIlI a, i An I ntroducti on t p

Scienceo, PHI Publication.
6. GilbetMMaster s, fitd EmdironmehiaEngineeringgndS ci enc e 0 .
7. J.G.HenryandG.WHe i nk e, fi E SoienceandEmgn nalkr i ngo.
8. M.L.DavisandD.A.cor nwel | , tiEnmirormenttE o gi neeri ngo.

Magazines:

1. Applied Environmental Research Foundation
2. Environmental Science and Engineering

3. Climate Wire

4. Down to Earth

5. The Green Economist

6. Green Wire

Journals:

1. Journal of Environmentabcience, Elsevier Publication

2. Environmental Science and Technology, ACS Publication
3. Energy and Environmental Science, RSC Publication

4. Environmental International, Elsevier Publication

Name of the ModuleEngineering Physics Il
Module Code: PHY 21
Semester: 2
Credit Value: 4 [P=2, T=0, L=3]
Module Leader:
A. Objectives:
The course is designed to meet the objectives of:
1. imparting theoretical & practical knowledge to the students in the area of Engineering Physics.
2. providing teaching and learningp make students acquainting with modern stditart of
Engineering
3. injecting the future scope and the research direction in the field of Physics with specific
specialization.
4. making students competent to design & development of Engineering Physics.
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B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Engineers.

2. substantially prepared to take up prospective research assignments and will be substantially
prepared to take up prospective research assignments.

C. Suhjed matter:

Unit I:
Electricity: Coulombs law in vector form, Electrostatic field and its c@3uss's law in integral
form and conversion to differenti al f or m, El gct
Egn. (Application to Cartesian, Spherically and Cylindrically symmetric systéimstive 1D
problems) Electric current, driftelocity, current density, continuity equation, steady state current
Dielectrics concept of polarization.

Unit 11
Magnetostatics& time varying Field Lorentz force, force on a small current element placed in a
magnetic field, BioiSavart law and its agphtions, divergence of a magnetic field, vector potential,
ampere's law in integral form and conversion to differential form, Faraday's law of electromagnetic
induction in integral form and conversion to differential form.

Electromagnetic theory. concepion of displacement current, Maxwell 's field equations, Maxwell's
wave equation and its solution for fee space, E.M wave in a charge free conducting media, skin depth,
physical significance of skin depth, E.M. energy flow &poynting vector.

Unit Il
Quantum Mechanics: Wave particle duality, Compton effect, Photo electric effect, Black body
radiati on, Hei senber gbs unc e.rConaeptiort of prababilitaand o n c
probability density, operators, commutator, Formulation of quamigchanics and basic postulates,
Time dependent Schrodinger's equation, Formulation of Time independent Schrodinger's equation,
physical interpretation of wave function, Free particle and patrticle in a box.

Unit IV:
Statistical Mechanics: Concept of energlevels and energy states. Microstates, macrostates and
thermodynamic probability, equilibrium macrostate. MB, FD, BE statistics (No deduction necessary),
fermions, bosons (definitions in terms of spin, examples), physical significance and application,
classical limits of quantum statistics Fermi distribution at zero &-zevn temperature, Bose
Einstein statistics PI| anckés | aw of blackbody radiation.

D. List of practicals: (Minimum six experiments are required to be performed)
1. Determination oflielectric constant of a given dielectric material.

2. Determination of resistance of ballistic galvanometer by half deflection method and study of
variation of logarithmic decrement with series resistance.

3. Determination of specific charge (e/m)bfect r on by J.J. Thomsonbés net
4 . Determination of Planckés constant wusing plho
5. Determination of Rydberg constant by studying Hydrogen/ Helium spectrum.

6 . Determination of Stefanés radiation const alnt
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7. Verificati on adoryBroughFaskleazergperiment. or bi t al t

8. Determination of Hall cefficient of semiconductors.
9. Determination of band gap of semiconductors
10. Use of carry Foster's bridge to determine unknown resistance

E. Teaching/ Learning/ Practice Pattern:
Teachng : 40%
Learning : 10%
Practice : 50%

F .Examination Pattern:
1. Theoretical Examination: Open book and on line.

2. Practical Examination: Conducting Experiment and \Weae.

G. Reading lists:

Books:

1. Herbert Goldstein, Charles P. Poole and JoBna f k o, f Cl as s'f eddidn, Me c| a |
Pearson.

2. N. C. Rana and P. S. Joag, iCl assi cal Me ¢ hjan
Limited, New Delhi.

3.D. Chattopadhyay and P. C. Rakshit, AEl ectrilci
(P) Ltd.

4. David J. Griffiths, Al ntroduction to Electroldy
5 W. H Hayt and J A Buck, AEngineering El ectjro
Education Private Limited, New Delhi.

6.Ei senberg and Resintcsk, 2mMdaediutm &#my Wil ey | nHi e
7. F. Rei f , iStatistical Physicsd Tata McGraw Hfi | |
8.S. N . Ghoshal, iAtomic Physicso S. Chand

9.Bei ser, Mahajan and Choudhury, i Concepts off M
Private Limited, New Delhi.

100.A. B. Gupta, AModern Atomic and Nucl ear Phys|ic
11Jeremy Bernstein, Paul M. Fi shbane and Stephjen
12Ri char d P. Feynman, Robert B. Lei glettwes onand Ma
Physicsod Vol . I to Vol. IV, Pear son

13D. Chattopadhyay and P. C. Rakshit, AAn Advanc

Book Agency (P) Ltd.

Magazines:
Resonance
American Teacher
Scientific Physics
Physics Today
Physics For You

abhwpdE
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6. Physics Teacher (IPS)
Physics World (IoRJK)
8. Physics News (IPA)

~

Journals:

Nature

Physical Review Letter

Physical Review A & B

Applied Physics Letters (APL)

Journal of Applied Physics (JAP)

American Journal of Physics

Proceedings of the National AcademySafences
Chemical Physics Letters

Journal of Physics: (Including A, B, C, D, E, F & G)

©o NG~

Name of the ModuleDigital Electronics & Logic Design
Module Code: ECE 201

Semester: 2

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:

The course islesigned to meet the objectives of:
1. to make the students to build a solid foundation about Boolean algebra
2. to make the students to study Digital Logic Gates and Circuits
3. to provide a clear foundation of Modern Digital System

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. clear understanding & utilization of logic gates
2. design and develop of advanced TTL logic circuits
3. utilization of Combinational and Sequential circuits, Counters, ADC and DAC

C. Subject matter:

Unit I:
Number Systems:Decimal, Binary, Octal and Hexadecimal systems, conversion of a number from
one base to another.
Codes:BCD, Excess3, Gray, Reflected, ASCII, EBCDIC.
Algebra for logic circuits: Logic variables; Logic constants; Logic functiedsOT, AND, OR,
NAND, NOR, ExOR;
Combinational circuits: Full Adder / Subtractor, BCD Adder, LAC Adder, Comparator, Decoder,
Encoder, Priority Encoder, MUX/DEMUX & there structures, Combinational logigdeusing ROM
array, Applications of MSI designs.

Unit II:

42




« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

Minimization Techniques & System Design: Basic models of sequential M/C, Analysis of
Asynchronous and Synchronous circuits, Synthesis of completely and incompletely specified
synchronous sequentiaM/Cs, Combination & Sequential Circuits. Boolean Algebra (including
Shanon's expansion theorem and consensus theorem); Ven diagram representation, Canonica
representationmin-term, maxterm; Karnaugh map simplification, Quine Mbusky minimization.
Minimization of Multiple Input and multiple Output system.Introduction to state
machines.Classification of State Machines.State Machine Applications.Analysis of State Machine,
State table, State Diagram, State Equation, State reduction and State assignment.

Unit I
Other Gates & Circuits: Difference between combinational and sequential circuits,
Sequential Gates Triggering of sequential logic circuits. Difference between flip flop and latch
Construction of RS, D, JK, JK master slave, T flip flops ubiasjc gates, preset and clear signal,
Shift Registers Serial in serial out Serial in parallel out, Parallel in serial out, Parallel in parallel
out, Universal Shift Registers & their Applications.
Counters: Asynchronous and synchronous counter, Rippbeinter, ModN counter, Updown
counter, Ring counter, Johnson counter, Programmable colinté&pplications. Design of
Synchronous State Machine (including Counter) and Asynchronous state machine.

Unit IV:
Logic Families: Comparative studies of different type of logic families like RTL, Diode logic, DTL,
TTL, IIL,HTL,ECL, MOS & CMOS etc. with the following characteristics: (a) logic levels, (b) power
dissipation, (c) fan in and fan out, (d) propagation delay, and, (e)inmoigenity.
Data Converters Digital to Analog Converters: Binary weighted resistor type2RRladder type,
Specifications and applications of DA converter. Analog to Digital Converter: Comparator type,
Successive approximation type, Dual slope AD conve®pecifications and applications of AD
converter.

D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. Study Data Hand Book and list atleast 5 chips for each of primary, secondary gatesl@dlip
and draw their diagram ti pin configuration.
2. Verify Truth Table of NOT, Znput AND and 2input OR gate thereby inference.
i) Single line definition of multiple input AND & OR gate.
i) What is the primary difference between NOT gate from AND & OR gate.
3. Study the Truth Table of tHellowing by circuits.

..... AL
1
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Il Compare the Truth Table of i) & ii) and that of AND gate and state inference.

Design Gray to Binary and Binary to GrayConverter & test
Design and test byte operated even parity generator & then convert it to oddj@aeitsitor.
Design and test (7,4) Hamming Code Generator and Error Correction decoder.
Design a Majority Gate and use it & a XOR gate to realize Adder Circuit & Verify.
With Serial Data input design a single circuit for test of >,<and =for two data.
Minimize the following logic system with SOP by tabular technique & implement the circuit.
) fi(A,B,C,D) = my+ my+ my+ me+ Me+ M+ Myt Myz+ Mys
i) f2(A,B,C,D) = my+ my+ mp+ Mg+ Mg+ my+ mygt Myg
i) f3(A,B,C,D) =m + m+my+ ms+me+ny
10. Minimize thefollowing logic circuit defined in POS by tabular minimization technique:
|) f]_(X,Y,Z) = Mo.Ml.M3.M7
||) fg(X,Y,Z) = Mo.Ml.Mz.MG.M7
11. Write a C programmed to implement Tabular Technique for minimization of system as in problem
(8)& (9)
12. Test Truth Table of
i) Si Rflipflop
i) Ji Kflip flop
i)y DT flip flop
iv) T flip flop
13. Design 1 bit Read/Write memory with fiffop and other logic gate & test.
14. Design Serial input & parallel output Shift register & test.
15. Design a binary counter & test.
16. Design one ADC &one DAC circuit &est.

©CoNoOA

. Teaching/Learning/Practice pattern:
Teaching : 40%
Learning : 10%
Practice :50%

Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and M#gce.

. Readinglists:

Books:

1. JCrowe &B. Hayessi | | Alntroduction to Digital El ect
2. T. L. Fl oyd, #f Di"bEditioa)|PreficerHdla ment al s o ( 9

44

r



« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

3. Tayl or L. Both, #flntr odu@HdidomWley&Sosnputer En
4. R. P. JaiDin,gifMddeErlmrectroni cso, Tata McGraw Hi
55 R L Morris & J R Miller, fDesigning with TTL
6. C. H. Roth (Jr.), fAFundamentals of Logic des
7. M. Morris Mano, f DiEdition),&tentitedglli ¢ Desi gno( 3

8. Mal vinoé& Leach, ADi gital Principles and Appl
9. Anand Kumar , AfiFundamentals of Digital Circui

Magazines:

1. Planet Analog,http://www.planetanalog.com/

2. |EEE Spectrum,http://spectrum.ieee.org/

3. Electronics for you, EFY Enterprises Pvt. Ltd, New Delhi.,http://www.electronicsforu.com/
4. Electropages,http://www.electropages.com/

Journals:

1. International Journal of Electronics Devices and Circuits.

2. |EEE Transaction ottomputerAided Design of Integrated Circuits and System.
3. |IEEE Transaction on Computer.

Name of the Module: Historiographpf Science & Technology
Module Code:HSS201

Semester: %'

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
Thecourse is designed to meet the objectives of:
1. providing teaching with inclusive learning.
2. imparting theoretical lectures with case discussion.
3. making students aware of the importance of this subject in their future career.

B. Learning outcomes:
Students gccessfully completing this module will be able to :

1. work with efficiency as they ae equipped with background knowledge on the subject.
2. perform much better in their workplace.

C. Subject matter:

Unit |
Introduction : Anoverview:definitions,Different approaches to the scientific explorations, to introduce
humanityos endeavour behind science and i ts

histography of science and technology.

Unit Il
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Motivation: Nature of drives, needs and motives, work iwest, need of hierarchy theory and two
factor theory of motivation, How to motivate the workers at work, factors effecting the morale of
workers.
Lives of Eminent Scientists To understand the Background, Opportunities, Achievensis
Qualities in their efforts to become Scientist of first order.
Scientific Eras Course of Civilization and Scientific Endeavour.
Contribution of science: Contribution to the present day World.

Unit [l
Answers to the Criticism that Science has creatébrld full of Pollutions

D. Teaching/Learning/Practice pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

E. Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

F. Reading lists:

Books:

1. Agassi, Josepi.owardsan Historiography of Scienc&Vesleyan University Press. 1963.

2. Kragh, Helge An Introduction to the Historiography of Scienc&Cambridge University Press.
1990.

3. Kuhn, ThomasThe Structure of Scientific Revolutip@hicago: University of Chicago, 1962i(td
edn, 1996)

4. Gopalakrishnan, K.Mnventors Who Revolutionised Our Liydiational Book Trust, India. 1999.

Magazines:

1. Science and Technology Magazine

2. Histograpghy of contemporary Science and Technology
3. Science News Letter

Journals:

1. Historiography inGraduate Technology
2. Innovation, Technology or History

3. Historiography of the Sciences

Name of the Module: Basic Civil Engineering
Module Code: CE 202

Semester2nd

Credit Value: 2 [P=3, T=0L=0]

Module Leader:

A. Objectives:

The course is designednmeet the following objectives:
1. increasethe ability to understand Engineering Drawing.
2. learn to sketch and take field dimensions.
3. learn to take data and transform it into graphic drawings.
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4. learn basic engineering drawing formats.
5. prepare the student fortfue Engineering positions.

B. Learning outcomes:
Upon completion of the subject:

students will be able to draw orthographic projections and sections.

student 6s amhtectural ang engioeerimgsseales will increase.

students ability to produce engineered drawings will improve

studentés ability to convert sketches to
students will become familiar with office practice and standards.

cubhwdE

C. Subject matter:

Unit I

Traditional Materials : stones, bricks, lime, cement, timber. Mortar: sand, cement mortar, mud
mortar, special mortar, test on mortarConcrete: plain concrete, reinforced cement concrete,
reinforced brick concrete

Unit II:

Metals as Building materials: Ferrous metals, aluminum, copper. Miscellaneous Building
materials: Glass, plastics, bitumen, asbestos, paints, distempers, varnishes, solid and hollow
concrete Blocks, Roofing and flooring tile

Unit Il
Superstructures: Types of superstructure based on the method of load transfer, walls, stone
masonry, brick masonry, plastering, pointing, flooring, roof, doors and lintels, stairs.

Unit IV:
Surveying: Introduction to surveying@bject and uses of surveying, primary dieiss of surveying,
fundamental principles of surveying, classification of surveying, plans and maps, scales.

D. Teaching/Learning/Practice pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

E. Examination pattern:
1. Theoretical Examination: Open bodRégular examination and on line test.

F. Reading lists:
Books:
1. Rakesh Roshan BeohaBadsic Civil Engineering Laxmi Publications

2. Ramamurtham Bdsic Civil Engineering Dhanpat Rai and sons
3. S SBhavikattiiBasic Civil Engineering New Age internationdPublishers

Magazines:
1. Civil EngineeringandconstructionReview.

Journals:
1. ASCE.
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2. Springer.

Name of the Module: Workshop Practiei
Module Code: ME 202

Semester; ¥
Credit Value: 2 [P=3, T=0, L=0]
Module Leader:

A. Objectives:

The course is design teetthe following objectives:

. acquire skills in basic engineering practice.

. identify the hand tools and instruments.

. acquire measuring skills.

. acquire practical skills in the trades.

. acquire practical skills in welding, carpentry, fitting.

b~ WNPEF

B. Learning outcomes
Upon completion of the subject, students should have the knowledge of:
1. workshop safety.
2. handling workshop tools, machines.
3. different welding types.
4. differentcarpentry joints.
5. different tools and their working principle.

C. Subject matter:
Unit I

Bench work and Fitting: Tools for laying out, chisels, files, hammers, hand hacksaw, their
specifications and uses, plumbing, Sheet metal Work.

Unit II:
Metal Joining: Definitions of welding, brazing and soldering processes, and their applications. Oxy
acetylene gas welding process, equipment and techniques.Types of flames and their
applications.Manual metal arc welding technique and equipment.AC and dibgyelectrodes,
constituents and functions of electrodes.Welding positions. Types of weld joint. Common welding
defects such as cracks, slag inclusion and porosity.

Unit I
Machine Shop: Introduction, Basic Principles of Lathe, Shaper, Milling, libwg, Grinding, Power
Hacksaw,etc.

D. List of practicals:
1. To practice Gas welding using a 3mm thick mild steel plate. (Welding Shop)

2. To prepare a Lap joint and Butt joint by Gas Welding from 3mm thick mild steel plate (Welding
Shop).
3. To practiceManual metal arc welding using a 5mm thick mild steel plate (Welding Shop).
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4. To prepare various patterns using wood as a pattern material with the help of specific tools.
(Carpentry Shop)

5. To perform various bench working operations like sawing, dilind finishing on a 5mm thick mild
steel plate using specific tools (Fitting Shop).

6. To prepare jobs (Square, Angular and Semi Circular grooves) using 5mm mild steel plate using
specific tools (Fitting Shop)

7. T-Lap joint and Bridle joint (Carpentry Shop)

8. Gas Welding practice on mild steel flat/sheet upto 3 mm thick.

9. Lap joint by Gas Welding (upto 3mm thick).

10. Manual Metal Arc Welding practice (upto 5mm thick).

11. Pattern Making. (Carpentry Shop)

12. Laying out (bench work); Sawing and Finishing by Filing.

E. Teaching/Learning/Practice pattern:
Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination pattern:
1. Job making.
2. Viva-voce.

G. Reading lists:

Books:

1. M. L. Begeman and B. H. Amst ead, AiManufacturin
2. W. A.J. Chapman and E. Arnold, AWorkshop Techn
3. B. S. Rghuwanshi, AWor kbhanpat RatanchSorsl ogy 6 Vol .
4. Hazraandchodhar yfiwWor kshop Technologyo Vol . 1, 2,
5. Virender Narul a AWorkshop Technol ogyod, S. K. Ka
6. Anderson AShop Theoryo Mc Graw Hill.

7. H.S. Bawa, fAnCarpentry: A complete guideo, Tat
8 R.Littl e, iWel ding & WeWwHili.ng Technol ogyo, Ta
9. L. M. Gourd, APrinciples of welding technology
100R. S. Par mer , AfWel ding processes and technol og

Magazines:
1. International Metal Working News.
2. Industrial Distribution

Journals:
1. International Journal of Machine Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufacturing Technology and Research

Name of the Module: Foreign Language3erman/Chinese) (Audit)
Module Code: HSS202
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Semester2™
Credit Value: 2 [P=2, T=01L=0]
Module Leader:

A. Objectives:

The course is desigdto meetthe objectives of:
1. the FrenchLanguage course accords to a method created for Indian students who are complete
beginners irfFrenchand who wish to acquire verbal communication skills in current scenario.

B. Learning outcomes:
Students successfully completing this module will be able to :
1. develop four skills ifFrench i.e. Reading, Writing, Speaking, Comprehension

C. Subjectmatter:

Unit-I:
Social Interaction: Self Introduction, Introducing Friends, Family & persons Topical writing, Essays
Description of persons Place, Things, Class, City, Country, House, Plan eBelxcursion,

Unit-II:
Developing Writing Skills: Making Resume, Interviews Letter Writing, Rejecting or accepting
proposals. Invitation, Dialogues, Tastes & Preferences

Unit-1:
Professional Dialogue Conversational French between Known & Unknown people, Telephonic
Conversation with Friends & Client

D. List of practicals:

Writing Resumes and Applications
Writing Memos

Reading Comprehension
Vocabulary

Presentation Skills

Group Discussion

Extempore

NogsrwbdE

E. Teaching/ Learning/ Practice mttern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination

G. Reading lists:
Books:
1. Suggested boekiles Volumdl
2. G. Mauger: Il (La Langue et de Civilisation francaise) Alliance francaise ParddErance.
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Third Semester

Subjea Code Subjea P T L Credit
MAST 301 Discrete Mathematics 0 1 3 4
EET 301 Circuit Theory & Networks 2 0 3 4
CSE7T 301 Computer Organizdion & Architedure 2 0 3 4
CSEi 302 Data Structure & Algorithm 2 0 3 4
MAST 302 Optimization Methods 0 0 3 3
CSET 303 (1) | Objea Oriented Programming 2 0 3 4
HSST 301 Behavioural Science 0 0 2 2

8 1 20 25
Name of the Module: Discrete Mathematics
Module Code: MAS 301
Semester: %
Credit Value: 4[P=0, T=1, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:

1. Toextend studentdés Logical and Mat hemati cal 1
introduce most of the basic terminologies used in computer science courses and application of
ideas to solve practical problems.

2. Apply logical reasoning to soleevariety of problems.

B. Learning outcomes:
Upon completion of the subject:

1.

w

Students will have acquired greater precision in logical argument and have gained a core
mathematical understanding of discrete mathematics.

Students will have learned and piset basic concepts of mathematical proof (direct proof, proof
by contradiction, mathematical induction).

Students will be able to handle the standard logical symbols with some confidence.

Students will have learned elementary combinatorial and counithgiteies and how to apply
them to simple problems.

Students will be able to simplify complex mathematical expressions and apply general formulae to
specific contexts.

Students will have learned how to state precisely and prove elementary mathestaitraents

and solve problems.

Students will have a basic understanding of information technology and its use in mathematical
contexts

C. Subject matter:

Unit [;
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Sets and Properties:Finite and Infinite Sets, Combinations of Sets, Unaccountably Infitis,
Mathematical Induction, Principle of Inclusion and Exclusion , Multisets, Propositions.
Permutations, Combinations, and Discrete Probability: The Rules of Sum and Product,
Permutations, Combinations, Generation of Permutations and CombinationsetdiBcobability,
Conditional Probability, Information and Mutual Information.
Relations and Functions: A Relational Model for Data Bases, Properties of Binary Relations,
Equivalence Relations and Partitions, Partial Ordering, Relations and Latticess @haiAntichains,
A Job-Scheduling Problem, Functions and the Pigeonhole Principle.

Unit 11
Graphs and Planar Graph: Basis Terminology, Multigraphs and Weighted Graphs, Paths and
Circuits, Shortest Paths in Weighted Graphs, Eulerian Paths and Circaitsltddian Paths and
Circuits, The Traveling Salesperson Problem.
Trees and CutSets:Trees, Rooted Trees, Path Lengths in Rooted Trees, Prefix Codes, Binary Search
Trees, Spanning Trees and Gdts, Minimum Spanning Trees.

Unit 111
Discrete Numeric Furctions and Generating Functions: Manipulation of Numeric Functions,
Asymptotic Behavior of Numeric Functions, Generating Functions, Combinatorial Problem.
Recurrence Relations and Recursive AlgorithmsRecurrence Relations, Linear Recurrence
Relations withConstant Coefficients, Homogenous Solutions, Particular Solution.

Unit IV:

Group and Rings:Gr ou p s, Subgroups, Generators and Evalus
Theor em, Permutation Groups and Burnsinoheahd Thpeor
Automorphisms, Homomorphisms and Normal Subgroups, Rings, Integral Domains, and Fields.
Boolean Algebra:Lattices and Algebraic Systems, Principle of Duality, Basic Properties of Algebraic
System, Defined by Lattices, Distributive and Complemehtdtices, Boolean Lattices and Boolean
Algebras, Uniqueness of Finite Boolean Algebras, Boolean Functions and Boolean Expressions,
Propositional Calculus.
D. Teaching/ Learning/ Practice pattern:
Teaching: 70%
Learning: 30%
Practice: 0%
E. Examination pattern:
1. Theoretical Examination:
F. Reading lists:
Books:
1. C. L. Liu, AEl ements of Discrete Mat hemati cso i
2. Kol man B, Busby R. C, Ross S. C, AiDi screte Maf he
3. bSMal i k & M. K. Sen, fiDi screte Mat hemati cal S{rtu
India Edition, 2004.
4. T. Veer araj an, fiDi screte Mat hemati cso, Mc Gr pw
5 N. Chandrasekar an, M. Umaparvathi, AiDi scr et ¢ N\
2010.
6. Babu Ram, i Di screte Mat hemati cs o, Pear son, 2pb1:
7. S. Li pschut z, Mar c L. Li pson, fiDi screte Mathen
2010.

8. Norman L. Biggs, fDisc"tEeitos 200t hemati cso, Oxf
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9. S. K. Chakraborty, B. K. Sarkdi,Di scr et e Mat hemati cso, Oxford
10.K.. D. Joshi , AApplied Discrete Structures?o,
11.Rowan Garnier & John Tayl or, ADi screte Mathe

122R. Johnsonbaugh, ADi s¢20Et e Mat hemati cso,

Magazines:
1. Current Science (Indian Academy of Science)
The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical Spectrum(The University of Sheffield)
Mathematics Magazine (Mathematical Association of America)
+Plus magazine (University of Cambridge)
Ganithavahini (Ramanujan Mathematical Society)
Mathematics Today, London Metropolitan University.

NogbkowN

Journals:
1. SIAM Journal on Discrete Mathematics.
2. Open Journal of Discrete Mathematics. Website: http:// www. scirp. orggt/ojdm/
3. Discrete Mathematics, Elsevier.
4. Journal of Discrete Mathematics, Hindawi Publishing Corporation.

Name of the Module: Circuit Theory & Networks
Module Code: EE 301

Semester: 3™

CreditValuee 4[P=2,T=0,L 3]

Module Leader:

A. Obijectives:
The course is designednmeetthe objectives of:
1. imparting knowledge to the students for classification of networks and systems based on
different criteria and their analysis using network theorems,
2. applicability of Fourier and Laplace transformscircuit analysis,
3. making familiar with SPICE modeling,
4. use of MATLAB for circuit solving procedures.
B. Learning outcomes:
Students successfully completing this module will be able to:
1. Students will be made aware of the basic Network Theorems and theiabpipicn DC
Bilateral Linear Circuits.
2. Students will be skilled both theoretically and practically for circuit modeling and study of
various parameters related to circuit theory.
3. Students will be trained for use of simulation software like PSPICE andN8JM.

C. Subject matter:
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Unit [;

Different types of systems &etworks: continuous &Discrete, Fixed and Time varying,
linearand Non-linear, Lumped and distributed, Passive &Active Networks &Systems and
Laplace transform of impulse and sinusoidal steps waveforms for RL, RC, LC and RLC
Circuits. Transient analysis of different dedrica circuits with and without initial conditions,
Fourier seriesnd Fourier Transform.

Unit Il;

Network theorems and their gpplications in circuit anaysis, Formulation of network equations,
Source transformations, Loop variable analysis and node variable analysis. Graph of network,
concept of tree branch, tree link. Incidence meatrix, Tie-set matrix and loop currents, Cut set
matrix and node pair potentials.

Unit Il

Two port networks, Open circuit Impedance anghort circuit Admittance parameters
Transmission parameters, hybrid parameters, and their inter-relations. Indefinite admittance
matrix-their applications to the analysis of adive network. Active filter anaysis and synthesis
using operational amplifier.

Unit IV:

SPICE: How SPICE works. Model statement, models for passve and active device, D.C.
circuits analysis, small signal analysis, capacitors and inductorsin D.C. Circuits, steady state
and transient, plotting and printing, input and output Impedance, D.C. sensitivity anaysis,
harmonic decompaosition (Fourier Series), Harmonic re-composition, voltage controlled
components

D. List of Practicals:

ogrwWNE

~

8.
9.

Transient responsein R-L and R-C Network: Spice, Simulatiorn/hardware.

Transient responsein R-L-C Series &Paralld circuits Network: Simulation/hardware.
Determination of Impedance (Z) and Admittance(Y) parameters of two port network.

Frequency response of LP and HP filters.

Frequency response of BP and BR filters.

Generation of Periodic, Exponential, Sinusoidal, Damped sinusoidal, Step, Impulse, Ramp signa's
using MATLAB in both discrete and anad og form.

Evaluation of convolution integral, Discrete Fourier transform for periodic &non-periodic

signals and simulation of difference equations using MATLAB.
Representation of poles and zero sine-plane, determination of partia fraction expansonin z
Domairend cascade connedion of second order system using MATLAB

10. Determination of Laplace transform and inverse Laplace transformation usng MATLAB
11. Spectrum analysis of different signals

E. Teaching/Learning/Practice pattern:

Teaching: 40%

Learning: 10%

Practice :50%
(Teacher is to divide components for T/R/P)
(Some industrial experts will deliver lectures)
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F. Examination Pattern:
1. Theoretical Examination : Written
2. Practical Examination: Conducting experiments and-vivee.

G. Reading lists:
Books:

1. Sudhakar: Circuits &Networks: Analysis &Synthesis 2/e TMH New Delhi
2. ValkenburgM.E Van,fiNetworkAnal ysiso, Prentice Hall.
3. Engineering circuit analysis with PSR CE and probe-Roger
4. EnggCircuit Analysis: Hayt6/e TataMcgraw-Hill
5. AChakravarty: Networks, Filters &Transmission Lines
6. D. Chattopadhyayand P.C. R&shit: Eledrical Circuits
7. AV. Oppenheimer and A.SWilsky: Signals & Systenrs, PHI
8. RV.Jalgaonkar.: Network Analysis &Synthasis. EPH.
9. Svandam-Electric Circuits Analysis.Vikas
10. Reza F.M. and SeelyS,, fiModern Networ k Analysiso,Mc.GrawHill Book Company
11. Roy Choudhury D., fiNetworks and Systemso, New Age International Publishers.
12. KuoF.F., iNetwork Analysis &Synthesiso, John Wiley &Sons.
Magazines:
1. IEEE Xplore
2. Electrical India Magazine
Journals:
1. Circuits and Systems, IEEE Transactions
2. Circuits, devices and Systems, IET.

Name of the Module: Computer Organization & Architecture
Module Code: CSE 301

Semester: 3rd

Credit Value: 4[P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:
1. helping the students to develop an understanuiiiere and characteristics of the organisation and
design of the modern computer systems,
2. focusing on the organisation &operation of the CPU. The Intel Pentium CPU will be used as the
main case study.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. understand the key concepts that are likely to be included in the design of any modern computer
system,
2. understand and to apply the basic metrics by which new and existing compigmssymy be
evaluated,
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3. understand and to evaluate the impact that languages, their compilers and underlying operating
systems have on the design of computer systems,

4. understand and to evaluate the impact that peripherals, their interconnectiordariging data
operations have on the design of computer systems,

5. demonstrate the techniques needed to conduct the design of a computer ,

6. examine different computer implementations and assess their strengths and weaknesses.

C. Subject matter:
Unit [:

Fundamentals of Computers: Digital computers, layers in computer system, types of computers,
history of computers
Data representation and computer arithmetic: Data types, complement, fixed point representation,
floating point representation, multiphtion and division of sign and unsign inters.

Unit II:
Microoperation and design of arithmetic logic unit: Register transfer micro operation, bus transfer,
memory transfer, arithmetic micro operation, logic micro operation, logic unit, shift unit, defsign
arithmetic and logic unit.
Instruction set: Instruction code, register, computer instruction, timing and control, instruction cycle,
instruction formats, CPU organization, instruction length, addressing standard, addressing mode,
instruction set, RISGZISC, case study of RISC.

Unit Il
Design of control unit: hardware control design, microprogrammed control.
Memory organization: memory hierarchy, main memory, auxiliary memory, associative memory,
cache memory, virtual memory, memory management haedwar

Unit IV:
Input -output organization: peripheral device, I/O interface and |/O driver, synchronous and
asynchronous data transfer, modes of data transfer, priority interrupt, DMA, éujhptit processor.
Parallel processing: performance measurement obmputer, parallel computer structure, general
classification of computer architecture, pipelining, vector processing, multiprocessor system, flow
computers.

D. List of practical 6s:
1. Realization of different circuits using MUX.
2. Design of BCD adder.
3. Design of BCD subtractor.
4. Four bit CPU design using few instructions.
5. Design of ALU using bit dice ALU
6. Design of timer circuit/ control

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
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F. Examination pattern:
1. TheoreticaExamination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books
1. M. M. Mano, #AComputer System Architectureo, P
2. C. Hamacher, Z . Vr a nTatg Mcgraw HillGdInput er Or gani
3. M. Jai n, S.Jai n, V. Pill ai, AComputer Or ganr
4 . P. Pal Chaudhuri, AComputer Organisation &
5. J. P. Hayes, fAComputer ArH#HI98 ect ure & Or ganrm
6. T. K. Ghosh&A. J . Pal , AiComput erHilor gani zat i d
7 . A S. Tanenbaum, T. Austin, AfiStructured Conrn
8. M. Rafiquzzaman, 0Computer Architectureo, Pr

Magazines:

1. IEEE Micro Magazine, IEEE Computer Socidtinited State.

Journals:
1. IEEE Transactions on Computet&EE, Computer Society, United State.
2. ACM Transactions on Computing Systems (TEESM New York, United State.
3. Jounal of Systems Architectyrglsevier, Netherlands

Name of the Module: Data Structure & Algorithm
Module Code: CSE 302

Semester: 3

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:
1. designing principles of algorithms and data structures,
2. learningefficiency and scaling of algorithms,
3. learningessential algorithms in computing,
4. understandinggeneric data structures for common problems.

B. Learning outcomes:
Students succefssdly completing this module will be able to:
1. assess performance efficiency of sequential algorithms,

2. design data structures to enable algorithms and design sequential algorithms for performance,

3. implement designing algorithms and correspondilaga structures using object oriented
programming languages,

4. demonstrate deployment of essential data structures such as lists, stacks, queues, and trees,

5. demonstrate the use of algorithm design methods such as divide and conquer.

C. Subject matte:
Unit I:
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Introduction : Basic concept of data, structures and pointers.
Arrays: Representation, implementation, polynomial representation, limitations.
Unit 11
Recursion - Design of recursive algorithms, Tail Recursion, When not to use recursion, Removal of
recursion.
Linked List: Static and dynamic implementation. Single, double, circular, multiple linked lists.
Stack, queue, matrices.
Unit I
Hash Tables:Hash table implementation. Hashing techniques, single, double.
Storage Management: Memory Management techniques, garbage collection.
Trees: Binary trees, tree traversal, binary search trees, static and dynamic implementation.AVL
tree,B+ tree, B tree, tree operations: insert, delete, and search.
Heaps Implementation, sorting etc.
Sorting and Searching: Different sorting techniques. Insegirt) selection sort, bubble sort, radix
sort, quick sort, merge sort, heap sort.
Unit IV:
File Structures - Sequential and Direct Access. Relative Files, Indexed Fifes tree as index,
Multi-indexed Files, Inverted Files, Hashed Files.
Graphs: Representation of graphs, BFS, DFS sort.

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. Experiments should include but not limited to: Implementation of array operations.
2. Implementation of Stacks and Queuesdiragl deleting elements Circular Queue: Adding &
deleting elements Merging Problem : Evaluation of expressions operations on Multiple stacks &

queues:
3. Implementation of linked lists: inserting, deleting, and inverting a linked list. Imptatien of
stacks & queues wusing linked I|Iists. Eg, Railway

4. Implementation of polynomial addition, polynomial multiplication,sparse Matrices: multiplication,
addition. Recursive and Non recursive traatiof Trees

. Implementation of threaded binary tree traversal.

. Application of Trees.

. Application of sorting.

. Implementation of different types of searching techniques like linear search, binary search with real
life analysis.

9. Hashables implementation: searching, inserting and deleting, searching & sorting techniques.

10. Implementation of recursive function using Tower of Hanoi.

11. Implementation of External memory data structure using B tree.

12. Implementation of AVL tree.

5
6
7
8

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:
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Books:

1. SeymouL i pschut z, fiData Struct ur e-dill Edgatitna20h6 s Ou t

2. P. S. Deshpande, O. G. Kakde,iAC & Data Struc

3. Aho Al fred V, Hopperoft John E., Ull man Jeff
Wesley, 1998.

4, Adam Drozdek, fiData Structures and t1B\eald.gorithm

5. Hei | eman, fiData Structures, Al gor it hmsHIil& Obj

Publishing Company Limited.
6. Mari appaRadhakri shusainng i0Oa,t aBRBB rRwh luireat i ons,
7

Mar k Al l en Wei ss, AnAl gorithms, Data Structu
Wesley Publishing Company, 1996.
8. Horowitz EIlis &Sartaj Sahni, AFundament al s o
9. Aaron M. Taneh a u m, AiDat a St Paamsdnb&duaton.usi ng CoO,
10.Aj ay Agarwal, fAData structure Through Co, Cy
11.Mar y E. S. Loomi s , AData management and fi
illustrated.
Magazines:

1. MSDN Magazinélicrosoft and 1105 Media, USA
2. IBM system Magazine, IBM, USA

Journals:

1. IEEE Transactions on Computet&EE, ComputeBociety, United State

2. ACM Transactions on Embedded Computing Systems (TECS$), United State
3. Journal of Systems Architectyt€lsevier, Netherlands

4. Journal of Discrete Algorithms (JDA) , Elsevier, Netherlands

Name of the Module: Optimization Methods
Module Code: MAS 302

Semester: 3

Credit Value: 3 [P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:
1. tomake the students introduction of the methods of Operations Research,
2. emphasize the mathematical procedures of nonlinear programming search techniques,

3. a scientific approach to decision making, which seeks to determine how best to design and operatg
a sysem, usually under conditions requiring the allocation of scarce resources.

B. Learning outcomes:

Students successfully completing this module will be able to:
1. identify and develop operational research models from the verbal description of Systeal &

use mathematical software to solve the proposed models,
2. understand the mathematical tools that are needed to solve optimisation problems,
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3. develop a report that describes the model and the solving technique, analyse the results ang
propose recommelations in language understandable to the decisi@king processes in
Management Engineering.

C. Subject matter:

Unit I:
Introduction: Introduction to OR modelling approach and various real life situatidrisear
programmingproblems and applicationsarious components of LP problem formulation, Solving
Linear Programming problem using simultaneous equations and Graphical Method, Simplex Method
and extensions, Sensitivity analysiBuality theory, Revised Simplex Transportation and assignment
problems

Unit 11
Network Analysis. Shortest Paths, Maximal Flow including PERPM. Integer programming
concepts, formulation, solution and applications.
Dynamic Programming: Modelling, Optimization, Replacement

Unit I
Game Theory. Introduction, Decisionander risk, Decisions under uncertainty.

Unit IV:
Nonlinear Optimization: Introduction, method of Lagrange multipliers, Karddhun-Tucker theory,
numerical methods for nonlinear optimization, convex optimization, quadratic optimization.

D. Teaching/Learning/ Practice pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

E. Examination pattern:
1. Theoretical examination and open book examination.

F. Reading lists:
Books:

Hamdy A. Taha, n ONirhednt, Peamson, N&eDelbi,2012.h 0 ,

V. K. Kapoor, fOpé&edatSiChand&CR&a0k archo, 7

Kant i Swaroop, P. K. Gupta & Man Mohan, #@AOpe
Hadley G., fALinear Programmingo, Narosa Publ
Hillier & Lieberma® Introduction to Operations Research, 7/e (with CD),TMH

Hi l |l er F. and Leiber mann G. J ., AnOperation R
Operations ReseardéhSchaum outline series, MH

Chakraborty & Ghosh, #d@ALinear Hibrarg, 20d3nmi ng & G
S. Kal avat hy, AfOperations Re s e'hednc 2018, Vi kas P

agazines:

Current Science (Indian Academy of Science)

The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical Spectrum(Théniversity of Sheffield)

Mathematics Magazine (Mathematical Association of America)

+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

Mathematics Today, London Metropolitan University.

NOURWNRPIOONOOAWNE
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Journals:

1. European Journabf Operational Research.

2. Journal of the Operational Research Society of India.

3. American Journal of Operations Research, Scientific Research.
4. Journal of Optimization, Hindwai Publishing Corporation.

Name of the Module: Object Oriented Programming
Module Code: CSE 303

Semester: 3rd

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

Module Tutor(s):

A. Objectives:
The course is designedneeetthe objectives of:
1. learning to program in an objectiented programming language,
2. focusing those who alagly have some experience with another programming language, and who
now wish to move on to an objeatiented one,
3. learning objecbriented programming language namely, Java.
B. Learning outcomes:
Students successfully completing this module will be able t
1. explain the principles of the object oriented programming paradigm specifically including
abstraction, encapsulation, inheritance and polymorphism using Java,
2. use an object oriented programming language, and associated class libraries,of algeet
oriented programs using Java,
3. design, develop, test, and debug programs using object oriented principles in conjuncture with an
integrated development environment using Java.

C. Subject matter:

Unit I
Introduction: Basic features &concepts of Object Oriented Programming, (OOP), Benefits,

Languages and Applications of OOPs.

Tokens, Expressions and Control StructuresTokens, Keywords, Identifiers & Constants, Basic
data types, Usalefined data types, Derived data types, Memory agament operators,
Manipulators, Expressions, Operator overloading, Control structures

Functions in C++: Main function, function prototyping, call by reference, inline functions, default
functions, function overloading

Classes and ObjectsSpecifying a @ss, defining member functions, private member functions, array
within a class, memory allocation for objects, arrays of objects, objects as function arguments,
returning objects, pointers to members, local classes

Unit 11

Constructors &Destructors: Congructors, Parameterized constructors, Constructors with default
arguments, Dynamic initialization of objects, Dynamic constructors & destructors

Operator Overloading & Type Conversion: Definition & rules of overloading operators,
Overloading binary & ungroperators
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Inheritance: Definition, single, multilevel, multiple, hierarchical and hybrid inheritance, virtual base
classes, abstract classes

Pointers, Virtual Functions and Polymorphism: Pointers, Pointers to objects and derived classes,
virtual functions, Pure virtual functions.

Unit IlI:

Templates: Class templates, function templates, overloading of function templates, member function
templates

Strings: Creating and manipulating string objects, accessing characters in strings.

Java Basics: History of Java, Java buzzwords, datatypes, variables, scope and life time of
variables, arrays, operators, expressions, control statements, type conversion and costing, simplg
java program, classes and objectsoncepts of classes, objectenstructors, methods, access
control, this keyword, garbage collection, overloading methods and constructors, parameter
passing, recursion, string handling.

Packages and Interfaces: Defining, Creating and Accessing a Package, Understanding
CLASSPATH, inporting packages, differences between classes and interfaces, defining an
interface, implementing interface, applying interfaces, variables in interface and extending
interfaces. Exploring packageslava.io, java.util.

Exception handling and multithreading: Concepts of exception handling, benefits of
exception handling, Termination or resumptive models, exception hierarchy, usage of try,
catch, throw, throws and finally, built in exceptions, creating own exception lagbes
Differences between multithreading and multitasking, thread life cycle, creating threads,
synchronizing threads, daemon threads, thread groups.

Unit IV:

Event Handling: Events, Event sources, Event classes, Event Listeners, Delegation event model
handling mouse and keyboard events, Adapter classes, inner classes. The AWT class hierarchy
user interface componentdabels, button, canvas, scrollbars, text components, check box, check
box groups, choices, lists paneélscrollpane, dialogsnenubar, graphics, layout managdayout
manager types boarder, grid, flow, card and grib bag.

Applets: Concepts of Applets, differences between applets and applications, life cycle of an applet,
types of applets, creating applets, passing parantetapplets.

Swing: Introduction, limitations of AWT, MVC architecture, components, containers, exploring
swing-JApplet, JFrame and JComponent, Icons and Labels, text fields, Huiitves JButton
class, Check boxes, Radio buttons, CombebpXabbed Panes, Scroll Panes, Trees, and Tables.

Networking: Basics of network programming, addresses, ports, sockets, simple client server
program, multiple clients, Java .net package Packages.util

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. Write a program in Java to demonstrate class, constructor, overloading, inheritance, overriding
2. Write a program in Java to demonstrate wrapper class, vectors, arrays
3. Write a program in Java to demonstrate interfaoedtiple inheritance, extending interfaces
4. Write a program in Java to demonstrate packages
5. Write a program in Java to demonstrate multithreaded programming, handling errors and
exceptions, agpt programming and graphics programming
Write a program in Java to demonstidea SWING application.
Write a program in Java to demonsti@kient Server Programming.

~N o

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
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Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination and online Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books:
1. J. Nino and F.A. Hosch, fi 10bjeckOa d ettt iean Dtes i Bmo dl

John Wiley & Sons, Incorporated, 2001.

2. T. Budd, AAn | nOriodnmutced ofr ¢ @r Omminiecg o6, t hird ¢

3. Y. Dani el Liang, Al ntroduction to Java progr

4. R. A. Johs o n, i An I ntroduction t o -OdeatedaAppkcationg r a m
Devel opment 6, Thomson.

5. Cay. S. Hor st mann and Gary Cornell, ACore Jay

Sun Microsystems Press, 2005.
6. Ken Arnold, James Gosling, David Holsne A The Java TM Programmin

Wesley, 2006.
7. Kat hy Sierr a, Bert Bat es, fiHead First Javabo,
8. Bruce Eckel , fPFrdniicetkal.ng I n Javao,
9. Khalid Azim Mughal, Rol f Rasmussen, nA Pr o
Compreheasi ve Pri mer o, Pear son Educati on.

10,Al an Vermeul en, Scott AmiChnmbridgeiUniversity ress2080nt s o

Magazine:
1. JavaMagazine by OracleOracle, California, United States.

Journals:
1. JAVA Developer's JournaBYSCON Publications, Chicago, United State.
2. TechJava JournalonJavaTechnologyAddisonWesley, Boston United State.

Name of the Module: Behavioural Science
Module Code: HSS 301

Semester: 8

Credit Value: 2 [P=0, T=0, L=2]

A. Objectives:
The course is designed to meet the objectives of:
1. imparting theoretical lectures with case discussion.
2. providing teaching with inclusiviearning.
3. making students aware about the importance of this subject in their future career.

B. Learning outcomes:
Students successfully completing this module will be able to :

1. work with efficiency as they had knowledge of the subject.
2. with the backup kawledge their performance will definitely bemuch better in their workplace.
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C. Subject Matter:

Unit |
Behavioral Science: An overview: definitions, Man the critical factor, Behavioralscience and its
historical development.
Motivation: Nature of drives, neals and motives, work motives, neal hierarchy theory and two
factor theory of motivation, how to motivate the workers at work, factors effecting the morale of
workers.

Unit Il
Industrial Sociology: Concept and Definitions | mportance for Engineas, Growth; Criticism of
the Hawthorne Studies; Nature and scope of Industrial sociology, Industry and Community, Industry
and Tradition in India.

Society and Techrical Change Concept of socia change, meaning and definitions of socia
change, nature of social change. Factors such as Natura, Culturd, Economic, Planning,
Tednologicd, Indian Information Technology Scenario, Effect of Tedinology on Socia
I nstitutions.

Society and Environment: Meaning and Definitions, Charaderistics, Clasdfication of
Environment, Physical Environment and its Influence, Socia Environment and its some basic
elements, Environment in Industry, Illumination, Noise, Atmospheric Conditions, Music and
Coalour.

Unit 111
Groups. Meaning and Definitions, types of Groups, characteristics, functions of forma and
informal groups, merits and demerits of informa groups.

Unit IV
Human relations. Historical overview, definitions, early and later approaches to human
relations, strategies for establishing heathy human relations.
Labour management relations. Industria relaions meaning, objectives and definitions,
Dunlopés theory of industria relations, Psychologicad and Gandhian approach to industria
relaions, industrial relations in Japan and India, industrial relation in coming yeas, challenges
of coming yeas, new dimensions of indudrid relations, the ways of industrial peace.Trade
unions; meaning and definitions, functions of Indiantrade Unions, receit emerging trends in Indian
trade unions.

D. Teaching/ Learning Pattern:

1. Teaching : 50%
2. Learning/ case presentation : 30%
3. Assignment 1 10%
4. Attendance 1 10%
E. Examination Pattern:
1. Theoretical Examination : 50
2. Class test : 30
3. Assignment : 20

F. Reading List
Books:
1. Wendell L. French, Human Resource Managem&mt4) Proston: Honshto Mittin, 1998.
2. H.Fayol, Industrial and General administration, Paris: Dunod, 1916.
3. Mintzberg, the Nature of Managerial Works: Upper Saddle River, N.J Printice Hall,1973.
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4. Fred N.Ker Linger, Behavioral Research: A conceptual Approach, New York:Holt Rinehart and
Winston,1979

5. Milter William R. And Stephen Rollnick, Motivational Interview& ¢8.), Sept 7,2012.

6. Daniel Kahnmen, Thinking Fast and Slow, April 2, 2013.

7. Elizabeth, D. Hutchison. Essentials of Human Behaviour, September 3,2013.

8. Susan P.Robbins, Pranal Chatterjee, Edward R.Canda, Contemporary Human Behaviour Theo ry,
2013.

Magazines:
1. Leadership Quarterly
2. HBR Magazine

Journals:

1. Journal of Behaioural Sciences

2. Behavioural and Brain Sciences

3. Journal of Contextual Behavioural Sciences
4, Harvard Business Review
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Fourth Semester

Subjed Code Subject P T L Credit
MAST 401 Stochastic Process 0 1 3 4
CSET 401 Formd Languages& Automata Theory 0 0 3 3
CSEi 402 Advanced Computer Architedure 2 0 3 4
CSE 1403 Design & Andysis of Algorithm 2 0 3 4
CSEi 404 System Software & Administration 2 0 3 4
EET 405 Contol System Bgineering 2 0 3 4
HSST 401 Entrepreneurship & Innovation 0 0 3 3

8 1 21 26

Name of the Module: Stochastic Process
Module Code: MAS 401

Semester: %

Credit Value: 4 [P=0, T=1, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:

1. imparting theoreticaknowledge and practical application to the students in the area of Stochastic
Process,

2. introducingthe basic notions of probability theory and develops them to the stage where one can
begin to use probabilistic ideas in statistical inference and modelmthe study of stochastic
processes,

3. providing confidence to students in manipulating and drawing conclusions from data and provide
them with a critical framework for evaluating study designs and results,

4. injecting future scope and the reseadakections in the field of stochastic process.

B. Learning outcomes:
Upon Completion of the subjects:

1. students will add new interactive activities to fill gaps that we have identified by analyzing student
log data and by gathering input from other collggefessors on where students typically have
difficulties,

2. students will add new simulatiestyle activities to the course in Inference and Probability,

3. students will be substantially prepared to take up prospective research assignments.

C. Subject matter:

Unit [:
Probability:
Theory of Probability: Random ExperimeniSample space; Random Events; Probability of events.
Axiomatic definition of probability; Frequency Definition of probability; Finite sample spaces and
equiprobable measure as special casespdbility of Nondisjoint events (Theorems). Counting
techniques applied to probability problems; Conditional probability; General Multiplication Theorem;
I ndependent events; Bayesd theorem and related
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Random variables (discrete and continuousiProbability mass function; Probability density function
and distribution function. Di stributions: Bi ndg
Expectation and Variance (t and 2 excluded);
Binomal; Poisson and Normal Distribution (proof not required). Transformation of random variables
(One variable); Chebychev inequality (statement) and problems.

Unit 11
Approximation Theory: Binomial approximatiorto Poisson distribution and Binomial apgimation
to Normal distribution (statement only); Central Limit Theorem (statement); Law of large numbers
(Weak law); Simple applications.

Unit Il
Statistics:
Sampling Theory: Population;Sample; Statistic; Estimation of parameters (consistent andsaabia
Sampling distribution of sample mean and sample variance (proof not required).
Estimation Theory: Point estimateMaximum likelihood estimate of statistical parameters (Binomial,
Poisson and Normal distribution). Interval estimation.
Testing of Hypothesis:Simple and Composite hypothes@itical Region; Level of Significance; Type
I and Type Il Errors; Best Critical Region; NeymRrarson Theorem (proof not required); Application
to Normal Population; Likelihood Ratio Test (proof notquired); Comparison of Binomial

Popul ations; Nor mal Popul at i o®dest off @wdnéss of Fib f
(application only).
Unit IV:

Correlation and Regression:Simple idea of Bivariate distribution; Correlation and Regression; and
simple problems

D. Teaching/Learning/Practice pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

(Teacher is to divide components for T/L/P)

E. Examination pattern:
1. Theoretical Examination & Open book examination.

F. Reading lists:

Books:

1. P. G. Hoel , S. C. Port and C. J. Stone, il nt
2000.

2. Khazani e, Ramakant , AfiBasic Probability Theor
1976.

3. Ros s, Shel don M, il ntroduction to Probabil it
1985. Third Edition.

4. S. Ross, fAA First Course in Probabilityo, 6t
5. Cr amer , Har al d. i Random Varnisadh, | eNe wa nYdo rPkr, o bNaYb
University Press, 1970. Third Edition.

6. Par zen, Emanuel . AiModern Probability Theory
1960.

7. Rot hschil d, V. and Logotheti s, N . i Prie8b.ab i | i
8. Bail ey, Nor man T. J. AiThe El ement s of St ocha
Scienceso New York, NY: John Wiley, 1990.
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9. Bhat, u. Nar ayan. AEl ements of Applied Stoch
Second Edition.

10.Kar I i n, Samuel and Tayl or, Howard M. AnA Firs
Academic Press, 1975. Second Edition.

11.Karl i n, Samuel and Tayl or, Howar d M. fA Sec
NY: Academic Press, 1981.

12.J.Medhj AStochastic Processeso, 3rd Ed., New Ag
13.Ro s s, Shel don M. fiStochastic Processeso, New
14. N. G. Das, NSt at il &VYol-lic MclIGraMEil. hod s o, Vol
15Murray R. Spiegel, fAProbabil SchaamdsSOQatil $ nie

Magazines:

1. Current Science (Indian Academy of Science)

The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical Spectrum(The University of Sheffield)

Mathematics Magazine (Mathematical Associattbimerica)

+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

o gk wn

Journals:
1. Advances in Probability and Related Topics (Marcel Dekker)
2. Annals of Applied Probability (Institute of Mathematical Statistics)
3. Annals of Pobability (Institute of Mathematical Statistics)
4. Communications on Stochastic Analysis
5. Electronic Journal of Probability
6. Séminaire de Probabilités (Lecture Notes in Mathematics, Sprivigdag)
7. Stochastic Modelling and Applied Probability (Springéerlag)
8. Stochastic Processes and their Applications
9. Stochastics: An International Journal of Probability and Stochastic Processes (Taylor & Francis)
10. Theory of Probability and its Applications (SIAM)
11. Stochastic Processes and their Applications, Elsevier.
12. Stochastics: An International Journal of Probability and Stochastic Processes, Taylor Francis
Online.
13. International Journal of Stochastic Analysis, Hindwai Publishing Corporation.
14. Journal of the Amecian Statistical Association.
15. Journal of the Royal Statistical Society, Series A, Statistics in Society.
16. Journal of the Royal Statistical Society, Series B, Statistical Methodology.
17. Journal of the Royal Statistical Society, Series C, Applied Statistics.
18. SANKHA, ISI, Kolkata.

Name of the Module: Formal Language and Automata Theory
Module Code: CSE 401

Semester: 4th

Credit Value: 3 [P=0, T=0, L=3]
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Module Leader

A. Objectives:
The course is designed to meet with the objectives of:
1. providing a deeper understanding of programming languages design motivations and semantics,
2. facilitating students to select and use the most appropriate language for a given task and write
correct programs,
2. illustrating language processing techniguesnpilation and interpretation.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. understand and apply formal notations via regular expressions and grammars, as well as their
recognizers (finite automata, pudbwn aitomata),
2. provide relevant formal definitions for given languages,
3. discuss virtual machines and intermediate languagesdfe
4. understand and apply basic language processing techniques: compilation and interpretation.

C. Subject matter:

Unit [:
Instruction to the theory of formal languages, Chomsky Hierarchy of languages, : Preliminaries
(strings, alphabets & languages, graphs & trees, set & relations), definition, recognition
of a language by an automataidea of grammar, DFA, NFA, equivalence of DFA and NFA, NFA
with emoves, regular sets & regular expressions : equivalence with finite automata, NFA
from regularexpressions, regular expressions from DFA, two way finite automata emgeivale
with one way, equivalence of Moore & Mealy machines, applications of finite automata.
Finite State Machines : Definition, concept of sequential circuits, state table
&state assignments, concept of synchronous, asgnohs and liner sequential machines.

Unit 11
Finite State Models : Basic definition, mathematical representation, Moore versus Mealy m/c,
capability & limitations of FSM, state equivalence & minimization, machine equivalence,
incompletelyspecified machines, merger graph & compatibility graph, merger table, Finite
memory, definite, information loss less & inverse machines : testing table & testing graph.

Unit IlI:
Closure Properties of Regular Sets Pumping lemma &its application, closure properties
minimization of finite automata : minimization by distinguishable pair, MyNdlode theorem.
Context Free Grammars:Introduction, definition, derivation trees, simplification, CNF & GNF.
Pushdown Automata : Definition, moves, Instantaneous Descriptions, language recognised by
PDA, deterministic PDA, acceptance by final state & empty stack, equivalence of PDA and CFL.
Unit IV:
Closure Properties of CFLs : Pumping lemma & its pp i cati ons, ogde
closure properties, decision algorithms.
Introduction to Z . Regular language properties and their grammars.Context sensitive languages.
Turing machine and the concept of computability, halting problem of TM.

D.Teaching/Learning/ Practice pattern:
Teaching: 60%
Learning: 40%
Practice: 0%
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E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books:
1. J. E. Hopcroft and J. DUI | man, Al ntroducti on to Aut o
Comput a"t Editiom, Peafson education.
2 K. L. P Mi shra & N. Chandrasekhar an, fTheo

Co mp u t a“tEditom Bren8ce Hall India.
3.H. R. Lewisnd C. H. Papadi mitrou, AEIl ements of t hiedg

2005.

4 . Ri chard Y. Kai n, AiTheory of Automata & For 1
5. Zvi Kohavi, ASwitching and Finit-Hll. Aut omata 1
6.Peer Linz, AAn I ntroduction to For mal Languag
7. Howard Straubing , AFinite Aut &Gpnagera, For mal
8 . John Carroll and Darrel]l Long, tidnTtth Boommaly o f

L a n g u aPgentisedHall, 1989.
Magazines:

1. Formal language theory.
2. JFLAP (Java Formal Languages and Automata Package).

Journals:
1. Journal of Automata, Languages and Combinatori@go-vonGuerickeUniversityMagdeburg,
Germary.

Name of the Module: Advanced Computer Architecture
Module Code: CSE 402

Semester: 4th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet with the objectives of:
1. helping thestudent develop an understanding of the nature and characteristics of the organisation
and design of the modern computer systems,
2. focusing on the organisation &operation of the CPU. The Intel Pentium CPU will be used as the
main case study.
B. Learning outcomes:
Students successfully completing this module will be able to:
1. understand the key concepts that are likely to be included in the design of any modern computer
system,
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2. understand and apply the basic metrics by which new and existing eorsgstems may be
evaluated,

3. understand and evaluate the impact that languages, their compilers and underlying operating
systems have on the design of computer systems,

4. understand and evaluate the impact that peripherals, their interconnectiandaniging data
operations have on the design of computer systems,

5. demonstrate the techniques needed to conduct the design of a computer to examine different
computer implementations and assess their strengths and weaknesses.

C. Subject matter:
Unit I
Computer performance analysis classification of computer architecture: SISD,SIMD,MISD,MIMD.
Instruction level parallelism: Review of Pipelining, Examples of some pipeline in modern
processors, pipeline hazards, data hazards, control hazards. Teshnay handle hazards,
performance improvement with pipelines and effect of hazards on the performance, Super scaler
and VLIW architecture.
Unit 11
Vector processors Use and effectiveness, memory to memory vector architectures, vector
register architecture, vector length and stride issues, and compiler effectiveness in vector
processors. Case study with real life Intel processor.
Unit I
Memory: hierarchy Cache Introduction, mapping technique; direct, set associative and fully
associative. &chniques to reduce cache misses, techniques to reduce cache penalties, technique tq
reduce cache hit times. Effect of main memory bandwidth, effect efvldli, memory access
time, virtual memory, memory mapped management technique.
RISC architectures: addressing modes, instructions formats, effect of simplification on the
performance, example processors such as MIPRIBE, SPARC, Power PC, etc.
Unit IV:
MIMD Multiprocessors: Centralized shared architectures, distributed shared mendritectures,
synchronization and memory consistency models, message passing architectures, comelier issueg.
Data flow architectures, Interconnection networks.

D. List of practical:
1. Hands on experience with VHDL/Verilog tools, synthesize circuits targeted to standard gate library.
2. Write VHDL/Verilog codes for 4 bit. Design and implement a pipelined 4 bit CPU with few
instructions and synthesize. CPU with few instructions sgitheand port it to FPGA.
3. Design and implement a pipelined 4 bit CPU with few instructions and synthesize.
4. Design and implement a parallel 4 bit CPU with few instructions and synthesize.
5. Study of cache performance in presence of Aeugl cacheiierarchy.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice
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G. Reading lists:

Books:

1. Hwang, ifAdvanced Computer architedtld998. wi t h
2. N. Carter, fAComputer Architeditureo, Schaum S
3. D. A. Patterson and J. L. Hennessy, f"Ced.mp u t

Morgan Kadman, 1996.

4. Kai Hwang, Fay®Al aye Briggs, AComputer Archi

Hill.
5. Linda Nul |, Julia Lobur, fThe Essential s
Bartlett Learning.

6. Andrew S. Tanenbawaomt, urTeod dCAmputienr, GirSgani sat i d
7. Mohamed Rafiquzzaman, Rajan Chandr a, fiModer
Private Ltd.

8. Hesham ERewini, Mostafa AbdEl-Barr, iAdvanced Computer Architecture and Parallel
Pr oc e s s i ngesonPwWallél eng DiSributed Computing.

Magazines:
1. IEEE Micro Magazine | IEEE Computer SocietfEECS United States

Journals:

ACM Transactions on Architecture afisbde Optimization (TACQACM New York, USA
IEEE Transactions on ComputetEEE Computer Societynited States

ACM Transactions on Embedded Computing Systems (TECS) New York, USA
Future Generation of Computer SystemBlsevies, Netherlands

International Journal of Parallel Programmin&@pringer, United States

Computer Architecture LetteriEEE Computer Societynited States

ogkwnE

Name of the Module: Design &nalysis of Algorithm
Module Code: CSE 403

Semester: th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:

The course is designed to meet the objectives of:
1. learning specification of the concept of algorithm and analysis of its compatiatimmplexity,
2. learning design principles of algorithms and their application to computing problems,
3. makinganalysis accessible to all levels of readers.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. desigmalgorithms for difficult problems,
2. analyseand understand their complexity,
3. implement the algorithms in practice.
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C. Subject matter:

Unit [:
Models of computation: RAM, TM etc. time and space complexity
Asymptotic Notation: Big-O, omega, theta etc.; finding time complexity of well known algorithms
like- heap sort, search algorithm etc.
Algorithm Design techniques:Recursion Definition, Use, Limitations, and Examples: Hanoi problem.
Tail Recursion
Divide and Conquer: Basicmethod, use, Examples: Merge sort, Quick Sort, Binary Search

Unit 11
Dynamic Programming: Basic method, use, Examples: matthain multiplication, all pair shortest
paths, singlesource shortest path, travelling Salesman problem
Branch and Bound: Basc method, use, Examples: The-ibzzle problem
Backtracking: Basic method, use, Examples: Eight queens problem, Graph coloring problem, and
Hamiltonian problem

Unit Il
Greedy Method: Basic method, use, Examples: Knapsack problem, Job sequencingeadlines,
minimumspanningtree(Prim's and Kruskal's algorithms)
Lower Bound Theory: Bounds on sorting and sorting techniques using partial and total orders.
Disjoint SetManipulation: Set manipulation algorithm like UNIORIND, union by rank, Path
compresion.
Properties of graphs and graph traversal algorithms:BFS and DFS

Unit IV:
Matrix manipulation algorithms: Different types of algorithms and solution of simultaneous
equations, DFT & FFT algorithm; integer multiplication schemes

Notion of NP-compleeness :Non det er mi ni stic al gor i t-HanhclassC OOK ¢

NP-complete class, CNF Satisfiability problem, proof a problem to be NP hard, Clique Decision
Problem.

Approximation algorithms : Necessity of approximation scheme, performance guarantee, Polynomial
time approximation schemes: 0/1 knapsack problem

D. List of practicals: (Minimum five experiments should be conducted by students)
Write the following problems in any programming lange@rogramming Language used: C
1. Divide and Conquer:
1 Implement Binary Search using Divide and Conquer approach
1 Implement Merge Sort using Divide and Conquer approach
1 Implement Quick Sort using Divide and Conquer approach
1 Find Maximum and Minimum elemeé from a array of integer using Divide and Conquer
approach
2. Dynamic Programming:
1 Find the minimum number of scalar multiplication needed for chain of matrix
1 Implement all pair of Shortest path for a graph ( FloyedWarshall Algorithm)
1 Implement Traeling Salesman Problem
1 Implement Single Source shortest Path for a graph ( Dijkstra , Bellman Ford)
3. Brunch and Bound:
1 Implement 15 Puzzle Problems
4. Backtracking:
1 Implement 8 Queen Problem
1 Graph Coloring Problem
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1 Hamiltonian Problem
5. Greedy method:

1 Knapsack Problem

1 Job sequencing with deadlines

1 Minimum Cost Spanning Tree by Prim's Algorithm

1 Minimum Cost Spanning Tree by Kruskal's Algorithm
6. Graph Traversal Algorithm:

1 Implement Breadth First Search (BFS)

1 Implement Depth First Search (DFS)

E. Teaching/ Learning/ Practice pattern:
Teaching: 60%
Learning: 40%
Practice: 0%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading Lists :
A. Books:

1. Alfred V Aho,J o hn E Hopcroft, iDesign and Analysi s C

Education India, 1974, ISBN 8131702057, 9788131702055.

2. Donald Ervin Knuth, iThe Art of Computer
Wesley Publishing Company, 197% &d..

3. Ellis Horowitz, SartajSahni, SanguthevarRajasekaran,"Computer Algorithms ", Silicon Press,
2008, 2nd ed..

4 . Seymour E . Goodman, S. T. Hedetni emi ,
Al gor it h m#id, 19Vt % illustrated.

5. K. Mateh Striicturesr andi Algohns 1 Sorting and Searching
Business Media, 2013.

6. K. Meh!l horn | fiData Structures anr@onmkll gdreintels

Springer Science & Business Media, 2012.

7.S.Baase fnAnComputdmtalogarcittilom to design and 4g4na

2009.

8. E. Horowitz and S. Shani AFundamentals of Cdqmp
9. Edwar d Martin Reingol d, J ur gNi evergel t, N .
Practiceo, Pearson Education Canada, 1977.

10. Al l an Borodin, l an Munr o, AThe computatiopal
American Elsevier Pub.Co., 1975.

11. Steven S Skiena, fiThe Al gorithm Deas2009,R2, Man|u a

illustrated, reprint.
B. Magazines:
1. Slaves to thalgorithm- AeonMagazine
2. AlgorithmArticles- OffshoreMagazine

C. Journals:
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Journal of Algorithms, Elseviers, Netherland

Algorithmsd Open Access Journal, MDPI, Basel, Switzerland

TIT - IEEE Transactions on Information Theory, IEEE Computer Society, United State
SIAMCOMP; Siam Journal or€omputing

1.
2.
3.
4,

Name of the Module: System Software & Administration
Module Code: CSE 404

Semester4th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

The course is designed to meet with the objectives of learning:

working principle of Assemblers, MacRrocessors, Loaders etc,

different loaders and loading schemes,

working principle and different configurations in unix based operating systems,
process programming in unix based operating system,

structure of file Systems in unix operating systems and d&tiile Systems, and
process of system backup and recovery.

ogakrwnE

B. Learning outcomes:

Students successfully completing this module will be able to:

know assembler, linker, loader, macro and their working principles,

practice different general commands and pipelining used in unix commands,
learn different types of loaders using programming languages,

learn shell programming in unix based operating systems,

program linux assembly level programming,

configuration of diferent services in unix operating systems.

ogkhwnE

C. Subject matter:
Unit I:
Assemblers: General design procedures, instructions and data representations, Design of two pasg
assemblers, Linux assembly language, assembly language programming andosimsiag X86,
Cross Assemblers
Macro Processors Features of a macro facility, macro instruction arguments, conditional macro
expansion, macro calls within macros, Macro Assemblers.

Unit 11
Loader schemesCompile and go loaders, absolute loadersceding loader, Linking, Reallocatien
static & dynamic linking, Direct linking loaders.
Binders, Overlays, dynamic binders; working principle of Editors, Debuggers.

Unit 11I:
Overview of Unix system commands and utilities; Basic Linux administratéord installation: grub,
rpm, yum, disk partitioning; Basic Linux utilities, logging, backup, authentication; Internet mail
system: send mail, elm, mail administration; Program Maintenance: swie, debugging
with gdband ddd (Data Display Debugger)
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Archiving: shar, tar; Shell use: redirection, .cshrc, environment variables; Regular Expression
parsing:grep,egrep.sed,awk; Shell programming: bash; Scripting Languages like Perl, Python, Java
Script; Database Driven Web Site: PHP &dySQL;

Study of unixfile systems and functionalities of different directories, directory layout.

Unit IV:
Different Editors and their operation techniquesvi, nano, vim, emacs
Documentation and Presentation: Document writing and Slides usih@Tex; Windows
administration: Maaging the server operating system, file, and directory services, Software
distribution and updates, Profiling and monitoring assigned servers, Security and Troubleshooting;
Services and DaemonsConfiguring the Default RunlevelConfiguring the ServicesRunning
Services Additional Resourcedist of services and their names, Case study of services: NFS, FTP,
DNS etc
Case study on Bit bucket, GitHub

D. List of practical: (Minimum eight experiments should be conducted by students)
1. Study and installatioof unix based operating system.
2. Study and practices of basic unix commands, shortcuts and pipelining, managing accounts,
privileges given to different users, create groups, changes passwords etc
Introduction of Shell Programming with examples.
Study and pactice of Linux assembly language programming using x86 assembly language
programming.
Study and practice of NASM assembly language programming.
Implementation of Pass 1 and Pass 2 of a assembler.
Implementation of Macro processor
Implementation a Symib@able With different functions.
Implementation of a Single Pass and two pass Macro Processor.
0. Study and configuration of NFS Configuration.
1. Sudy and practice of Process ldentification, Creation and Kill using system call fork() & exec()
function and Zmbie processes.

hw
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E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 20%
Practice: 40%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books:

1. Andrew S. Tanenbauh,bodd Austi n, AStructured Computer
Edition, ISBN: 0132916525, 9780132916523

2. Robert L. Britton, AiMIPS Assembly Language
ISBN: 0131420445, 9780131420441

3. L. L. Beck, ASystem Softwareo, (3rd Ed.), Pe
9788177585551

4. L.LamportfiLa Te X: A Document PEde Addisod\eslep SerieS, 1994. e mo
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5. Donovan, iSystems Pr oHilEdurationi2@®l ISBNT@7T460482k Gr a w
6. Dandamudi Sivarama P. , AGui de to Assembly Langl
2005, eBook ISBN: 978-387-261713
7. The Web Technologies Seriesodo, Cengage Learni
8. B.Kauler,i Wi n d o wibly language & Systems Programming:- Bd 32Bit Low-Level
Programming for t heEdPGMP Baokk;, AWjust Ib@’ws 6, 2nd
9. S.Kochanand P. WoSohde,| |fA Wnrioxg rEd.nSAMS) 2003, 3 r d
10.S.DasiUn$Swstem V. 4 ConceptdEd,JaaWcgrawhill 20@3at i ons 0,
11.Ni t hyashri, ASystem -HloEducatem, €@L0, ISBNt t06706Me2& r a w
9780070671928.
122A. A. Punt ambekarl . A. Dhotr e, ASystem Softwar
8184310307, 9788184310306
13. ShantanuChattopadhyy ASystem Softwareo, PHI Learni ng
9788120330511.
14.Ki r ¢ h, ALinux network Administratoroés gui de
15.St eve Maxwel |, AUNI X System Administration:
2002.
16. Limoncel i |, iThe Practice of System & Networ k Ad
Magazines:
1. IBM Systems MagazinlBM, NewYorkJ.S
2. Linux Magazine
3. Open Sourcéagazine
4. ADMIN Magazine
Journals:
1. Journal of Software Engineering and Applications, Inderscience, Switzerland, ISSN 2048e:
2474, ISSN print20532466.
2. Journal of Systems and Software, Else\itherland, ISSN01641212.
3. Software and System Modeling (SoSyM), Springer, 18&M:1366 (Print)16191374 (Online).
4. Innovations in Systems and Software Engineering, Springer, IE3M5046(print version),
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ISSN:16145054 (electronic version).

Name of the Module: Control System Engineering
Module Code: EE 405

Semester:4th

Credit Value: 3[P=2,T=0, L = 3]

Module Leader:

Module Tutor(s):

ag

ng

e 0,

(2

mi

A. Objectives:

The course is designednteetthe objectives of:
1.

imparting theoretical and practidatowledge to the students in the area of process control
engineering.
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2. study of basic characteristics of feedback control systems.
3. introduction to FRA and State Variable Analysis.
4. study of basic concepts of optimal control and-tinear control.

B. Learning outcomes:
Students successfully completing this module will be able to:

1. understand the basic terminology used in control system engineering. ) o _
2. use and apply skills in designing and operation f control systems employed in various industries.

C. Subed matter:

Unit I
Introduction: Concept of feedback and Automatic Control, Electricd analogy of physicd
system. Transfer Furction, Design and Compensation of control systeBigick diagram
representation of Control Systems, Block Diagram Algebra, Signal Flow Graph,and Mason 6 s
gain formula, Modelling in state space

Unit 11
Control system components: Error sensing devices, potentiometer, Synchros, D.C. and A.C.
tacho meters, servo motors, modul ators anddemodul ators.
Mathematical modelling of physical systems State space representation of differential
equations, Liquid level systems, Pneumatic systems, Hydraulic systems, Thermal systems,
Transformation of mathematical models in MATLAB.

Unit 111
Steady State and Transient Analysistntroduction to first order, second order and higher order
control systems, rBnsient analysis of closed loop systems, Transient errors and their
mini misation, steady state error and their minimisation, error coefficients, P, Pl and P-1-D type
controllers, Effects of integral and derivative control on system performance, Tuning methods:
ZieglerNi chol 6s Tuning, Zero placement approach,
Unit IV:
Stabili tyofContr ol Systems:R-Hcriteria,Nyquistcriteria, BodePl ots.PolarPl ots,Nicholschart,
measures of relativesubility. Construction of Root Lod for simple system, effeds of the
movement of poles and zeros, Lead compensation, Lag compensation, Leagl compensation,
Improvement of system per formance through compensation. Case studies on control voltage
current, frequency, position and speed. Control of liquid level, density, flow, temperature etc,
Relative stability analysis, State space analysis, controllability, observability.

D. List of practicals:

1. Familiarization with MATLAB control system toolbox, MATLAB Simulink toolbox &
PSRCE.

2. Determination of step response for first order& second order system with unity feedback on
CRO & calculationof control system goedfi caion.

3. Calculation and verification of rtie constant, pesk over shoot, sdting time etc. from the
response.

4. Simulation of step response&impulseresponsefortype-O,type-1& type-2 system with unity
feedback using MATLAB &PSRCE.

5. Determination of Roat Locus, Bode-Plot, Nyquist Plot using MATLAB-Control system
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toolbox for 2N%rder system determination of diff erent control system gpedfi cations from the

plot.

Determination of PI, PD, PID controlleraction of first order simulated process.

Determination of approximate transfer function experimentally from Bode plot.

Evaluation of steady state error, setting time, percentage peak over shoat , gain margin, phase

margin,with addition of lead compensator & by compensator in forward path transfer function

for unity feedbadk control system using PSPICE.

9. Determination of control system specifications for variations of system parameters in
pradicd position control system.

10. a. Design of a second order linear time invariant control system and study of system response
with unit step input.

© N

u( w? c(t)

n

SH+2s¢ w+ W

b. Designa scheme faminimization of possible oscillation with generation of the dotted
signal as shown below.

c(t)

A
D
Y

c. Generalization of the technique for oscillation free response based on above idea (b).
E. Teaching/Learning Practice Pattern:
Teaching50%
Learning:40%
Practice: 10%

F. Examination Pattern:

1. Theoretical Examination: On line.
2. Practical Examination: Performing experiments and viva voce.

G. Reading Lists:
Books
1. Kuo B. C. AAutomatic Control Systemd, Prentice Hall of India.
2. DasGupta , Cdtrol System Theayo ,Khanna Pub.
3. Nagrath | J & Gopal M, Cditrol Systems Engineering0, New Age I nternational Pub
4. Ogata K, iModern Control Enggo Prentice Hall of India.
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Dorf RC & Bishop RH, Mddern Control System, 0Addison,Wiley.

Bolto, filndustrial Control & Instrumentationo, Orient Longman.

Nakra, Theay & Applications of Automatic Controlo, New Age International.
Gopal , odéMControl System Theayd New Age International.

Gopal ,Digifial Control Engineeringd New Age International.

0. Snha, fiControl Systemsd New Age International.

5.
6.
7.
8.
9.
1

Magazines:

1. Industrial Electronics Magazine, IEEE.

2. Control and Automation Magazine, IEEE.
3. Process control and engineering, Elsevier.
4. Control and Automation Magazine, IET.

Journals:
1. Intelligent Systems, IEEEansactions.
2. Journal of Control Theory and Applications, Springer Publications.

Name of the Module: Entrepreneurship and Innovation:
Module Code: HSS 401

Semester: 4

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:

The course is designed to meet digectives of:

to involve themselves in the business activities

starting innovative practices in their entrepreneurial activities.
developing their skills on the traits that they want to carry forward.
starting activities on Forest based Technology.

hProwbdpE

B. Learning outcomes:
Students successfully completing this module will be able to :
1. start their venture more scientifically.
2. start their venture by linking with the financial institutions.

C. Subject matter:

Unit I:
Introduction to Entrepreneurship: MeanjnBole of Entrepreneur, Entrepreneur Process: different
approaches, Motivation for becoming an Entrepreneur.
SME Concept, its role, status, prospects and policies for promotion of SMEs.
Importance of Entrepreneurship: innovations, Qualities of successfutgEeneur, Functions of an
Entrepreneur, Types of Entrepreneur, Issues & Problems Entrepreneurial Practices,

Unit II:

Importance of Entrepreneurship: innovations: Converting Innovation to Economic Value which
includes, Growth Strategies, value positibfgrket Segments, Value Chain Structure, Revenue Model
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etc., Qualities of successful Entrepreneur, Functions of an Entrepreneur, Types of Entrepreneur, Issue$
& Problems Entrepreneurial Practices.

Contribution of Entrepreneurs: Towards R&D, creates WeafthNation & Self prospect with
Challenge.

Entrepreneur Carrier: Different Stages, Entrepreneur Development Programmers (EDPS).

Unit IlI:
Characteristics of Entrepreneurship: Risk taker, Perceptive, Curious, Imaginative, Persistent, Goal
setting, andHardworking, Research & Management Skill, Organising & Controlling, Soft skills and
Feasibility.
Women Entrepreneurship: Opportunities, promotion Hurdles and Prospects of women Entrepreneurs.
Factors & Models of Entrepreneurial Development.
Social Entrepreeurial Initiative: Solving social Problems, Business plan, Strategic Plan vs Business
Plan

Unit IV
Forest based Industries: Mobilization of resources from NTFP products, Processing units, Technical and
Financial Feasibility study and analysis of projegtgler self employment scheme including small
entrepreneur.
Farm based enterprises for production and post production opAmgtuce:
Crops: Cereals, Legumes, Oilseeds; Horticulture crops : Fruits and vegetables; Livestock production :
Poultry, Fishery, Mdicinal and Aromatic plants.
Handlooms & Sericulture; Handicraft, coir, jute & leather
Micro entrepreneurial skills development and good production practices

D. Teaching/ Learning/ Practice pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

E. Examination pattern:
1. Theoretical Examination

F. Reading Lists:

Books:

1. Desai, Vasant, Sma$8cale Industries and Entrepreneurship. Himalaya Publishing House, Delhi.

2. Kaulgud, Aruna (2003). Entrepreneurship Management. Vikas Publishing House, Delhi.

3. 3.Cynthia, L. Greene (2004). Entrepreneurship Ideas in Action. Thomson Asia Pvt. Ltd.,
Singapore.

4. Timmons, Jerry A., and Spinelli, Stephen, 2009. New Venture Creation: Entrepreneurship for the
21st Century, 8th Edition, Boston, MA: Irwin McGraill

5. Entrepreneurship: Successfully Launching New Ventures by Barringer, Pearson Education
Publishing

6. Hisrich, Entrepreneurship, Tata McGraw Hill, New Delhi, 2001

7. Donald F. Kuratkg EntrepreneurshipTheory, Process, Practice Cengage Learning

Magazines:

1. Longe Magazine
2. Home Business Magazine
3. Entrepreneur
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Journals:

International Journal of Entrepreneurship
International Journal of Innovation Management
Journal of Small business alhtrepreneurship
Journal of Human Values.

Journal of Management Research

ahrMwdE
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Fifth Semester

Subjea Code Subject P T L Credit
ECET 501 Microprocessors, Microcontollers & Embeddeq 2 0 3 4
ECES21 Principle of Communication Engineering 2 0 3 4
CSET 501 Operding System 2 0 3 4
CSE T 503(1) Database Management system 2 0 3 4
HSST 501 Industial Management 0 0 3 3
CSE - 505 Graph Theory & Combinatorics. 0 0 3 3
MAS-521 Computational Numricd Methods 2 0 3 4
10 0 21 26

Name of the Module: Microprocessor, Microcontroller & Embedded System
Module Code: ECE501

Semester: 8

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Obijectives:
The course is designéd meetthe objectives of:
1. To study théArchitecture of microprocessor and microcontroller
2. To study thenterrupts and DMA
3. To study the synchronous, asynchronous, interrupt driven using 8255

B. Learning outcomes:
Upon completion of the subjects, the student would be able to:
1. Design amicroprocessor
2. Configure or design a microprocess@sed system.
3. Understand efficiency in microprocesdmsed system.
4. Write code or a compiler for a microprocessor which takes advantage of the advanced
architectural techniques.

C. Subject matter.

Unit [:
Architecture of microprocessor; case study with intel series of microprocessors. Assembly
language programming using intel 8085 microprocessor.

Unit II:
Interfacing of memory to a microprocessor; system bus, timing diagram, peripheral chips (10
mappedO & Memory mapped 10). Interrupts and DMA. Interfacing of I/O devices; modes of
data transfer, synchronous, asynchronous, interrupt driven using 8255 PPI, interfacing of DAC
and ADC. Serial mode of data transfer using 8251.

Unit Il

Interfacing of key bard and display devices using 8279, Peripherals: 8279, 8255, 8251, 8253,
8237, 8259, A/D and D/A converters and interfacing of the same. Typical applications of a
microprocessor.
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Unit 1V:
Microprocessor versus Microcontroller architecture. Memory aft@ interfacing to 8051
microcontroller. 16 bit processors: 8086 and architecture, segmented memory hascycles, read /
write cycle in min / max mode. Reset operation, wait state, Halt state, Hold state, Lock operation,
interrupt processing. Addressing moe@esl their features.

D. List of Practical:
1. Start two set of integer into two arrays. Add even number into two arrays. Add even number of
one array with odd number of another & viceersa.

2. To develop a subroutine to add two floating point quantities.

3. Todevelop program to multiply two single byte unsigned numbers, giving a 16 bit product.

4. To develop subroutine which will multiply two positive floating point numbers.

5. Design a delay loop using i) NOP instruction and ii) Loop Instructions. ADD X, Y foreal fix
period. Compare the two.

6. To write program to evaluate P* Q*+R*S are 8 bit binary numbers.

7. To write a program to divide a 4 byte number by another 4 byte number.

8. Write a program for adding first N natural numbers and store the results in memory Ication

9. Write a program which decrements a hex number stored in register C.

10. To design and interface a circuit to read data from an A/D converter, using the 8255 A

11. To design and interface a circuit to convert digital data into analog signal using the 8255 A in

the memory mapped I/O.

12. To interface a keyboard with the microprocessor using 8279 chip and transfer the output to the
printer.

13. To design a circuit to interface a memory chip with microprocessor with given memory map.

E. Teaching/Learning/Practice mattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Waxe.

G. Reading Lists:
Books
1. Microprocessor architedure, programming and applications with 8085/8085A, Wiley eastern
Ltd, 1989 by Rmesh S.Gaorkar.
2. Inted Corp: TheB085/8085A. Microprocessor Booki Intel marketing communication, Wiley
interscience pulications, 1980.
3. The 8051 Microcontroller And Embedded Systems Uassembly And C, 2/E by Muhammad
Ali Mazidi, Janice Gillispie Mazidi and Rolin McKinlay, Pearson India
An introduction tomicrocomputers Vol.2i some red Microprocessori Galgotia Book 8urce,
New Delhi by Adam Osbornand J. Kane
Advanced Microprocessorsby Rayand Bhurchandi-TMH
Intel Corp. Micro Controller Handbooki Intel Publications,1994.
Microprocessorsand Interfacdng by Dowlas V. Hall, McGraw Hill International Ed. 1992
Assembly Language Programming the IBMPC byAlan R. Miller, Sukex Inc, 1987

»
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9. Thelntel Microprocessors:8086/8088,80186,80286,80386&80486, Bary B.Brey, Prentice Hall,
India

Magazines

1. IEEE Spectrum

2. Electronics for you

3. Electropages

4. The Future oMicroprocessors

Journals:
1. Microprocessors and MicrosystestEmbedded hardware desi@Blsevier)
2. International Journal of Embedded Systems

Name of the ModulePrinciple of Communication Engineering
Module Code: ECE521

Semester: 8

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Obijectives:
The course is designed to meet the objeciifes
1. To make the students to understand different types of modulation and demodulation technigues.
2. Communication signals to be encountered in communication engineering and to study their
behaviour in time and frequency domain.
3. To make students familiarizati about radio signals transport by multiplexing and de
multiplexing.
4. To make students to know about noise problem in communication, and to solve the problem.

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Utilize the gpropriate modulation techniques & multiplexing in transporting signals over a
channel.
2. To reject noise from the communication signals.

C. Subject matter:

UNIT I
Review: Classification of signals, Basic blocks of communication system, Introduction to various
terminologies: Transmitter, Receiver, Modulation, Carrier, Channel etc, Review of Frequency
Bands, Fourier Transform and Fourier series.
Amplitude Modulation Systems Need for modulation, normal AM, generation and demodulation
(envelope & synchronous detection), modulation index, {38B generation and demodulation,
Effect of phase and frequency offset on demodulation, SSB: Generation using filter and phasing
method detection. Frequency division multiplexed systems using SSB.

UNIT I
Angle Modulation Systens: Concept of frequency and phase modulation, frequency deviation and
modul ation index, FM spectra, Carsonds rul e
Armstrong method, direct FM generation. Demodulation of-@istriminatory, Effect of non

85




« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

linear distortion and interferences, Superheterodyne analog AM/FM receivers, FM Broadcasting
system, Premphasis and demphasis, PLL.

Radio Receivers TRF and superhetedyne receiver, AGC, FM receiver, sensitivity, selectivity,
image frequency rejection measurements, communication receiver and its special features.

UNIT 11
Sampling and Discrete time Modulations:Sampling Theorerii low pass and band pass, Pulse
Amplitude Modulation (PAM), Pulse Width Modulation (PWM), Pulse Position Modulation
(PPM) their generation and detectiphase time division multiplying. Review of random signals
and noise, signal to noise ratio in amplitude and angle modulated systems. Tmerstabtanoise,
White noise and filtered noise, AWGN Properties, Noise equivalent bandwidth concept.
Random signal theory: Discrete probability theory, Continuous random variables, Statstically
independent random variables, Probability density functionrsupfs, Transformation of density
functions, Ergodic functions, Correlation process, Spectral density.

UNIT IV:
Digital Communication: PCM, quantization noise, bandwidth, advantages over analog
communication, PCM system, Differential PCM, Delta ModulatiDigital Modulationi ASK,
FSK, PSK, DPSK, Digital Multiplexing. Power Line Carrier: Interfacing with power line,
description of a typical system.

D. List of Practicals: (Minimum eight experiments should be conducted by students)

1. Design an AM transmitter (ddse AM Trainer kit) to study Amplitude Modulation with given
input wave and carrier wave, and hence the power efficiency of AM.

2. Use the AM transmitter designed in experiment number 1 to generate SSB and DSB transmitter
with necessary other circuits. Stuidhe output and power efficiency of the circuit.

3. Design a FM transmitter (or Use FM Trainer kit) to study Frequency Modulation with given input
wave and carrier wave, and hence the power efficiency of FM.

4. Use the FM transmitter designed in experiment nunib&o generate PM with necessary other
circuits. Study the output and power efficiency of the circuit of PM transmitter.

5. Design an SSESC receiver and use it with the circuit of experiment number 2 {8SSB
transmitter) to design a complete SSB radio.

6. Design PLL demodulator of PM and test the same with PM transmitter designed in experiment
number 4.

7. Design any practical noise filtering circuit, and study its input and output in term of signal to noise
ratio.

8. Design mixer circuit for any given FR amplifieand study its performance.

9. Design a 4to 1 FDM and study its operation.

10. Design a 1 to 4 demultiplexer and use it with the circuit of experiment number 9 and justify the
communication by multiplexing.

E. Teaching/Learning/Practice pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Waxe.
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G. Reading Lists:

Books:

1. H Taub and D. L. S@ohmnhu niincga t i fidBEditiGnyc ¢ ddi)l, (02f
New Delhi.

2. Car |l son, i Commu n“‘iEdit'a)m) TatarMc@awdHil, dNemoDelhi, 4

3.B P Lathi and Zhi Di ng, i Moder n Digital and
University Press, India

4. L. W. CouchL i , ADigital and Anal 8 gditi@) Rearson Education,on [Sy :
Pvt. Ltd

5 J A Betts, ASignal Processing, Modul ati on and
(January 1, 1974)

6. Si man Haykin, #Co mfhHditong JohnieyandSegns ne ms 6, ( 4

7. Kennedy and Davis, #fEI ec t"Editon) JatabMc@ramuHilli c at i on| S\

8

. John G. Proakis and M Salehi , "Fundamental of Communication Systems", Pearson Education

Magazines:

1. Electronics For You

2. Electronics Businedslagazine.
3. Chip

Journals:

Journal of Electronic Measurement and Instrument
Springer

IEEE Spectrum

Bell Systems Technical Journal

Electronics Letter

arwdE

Name of the Module: Operating System
Module Code: CSE 501

Semester: 5th

Credit Value: 4 [P=2, T=0, L=3]
Module Leader:

A. Objectives:
The course is designed to meet the objectives of:
1. appreciating the role of an operating system,
2. making aware of the issues in management of resources like processor, memory andpoput
3. selectingappropriate productivity enhancing tools or utilities for specific needs like filters or
version control,
4. obtaining some insight into the design of an operating system.

B. Learning outcomes:
Students successfully completing this module will be &
1. understands what is an operating system and the role it plays,
2. gethigh level understanding of the structure of operating systems, applications, and the relationship|
between them,
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3. gatherknowledge of the services provided by operatingragst
4. getexposure to some details of major OS concepts.

C. Subject matter:

Unit [:
Introduction: Introduction to Operating System: Operating system functions, evaluation of Operating
System, Different types of Operating System: batch, rpuligrammed time-sharing, reatime,
distributed, parallel.
System Structure: Computer system operation, /O structure, storage structure, storage hierarchy,
different types of protections, operating system structure (simple, layered, virtual machine), Operating
System services, system calls.
Process ManagementProcesses: Concept of processes, process scheduling, operations on processes
co-operating processes, int@rocess communication. Threads: overview, benefits of threads, user and
kernel threads.

Unit II:
CPU Scheduling: $heduling criteria: premptive & norpre-emptive scheduling, scheduling
algorithms (FCFS, SJF, RR, priority), algorithm evaluation, rputticessor scheduling.
Process Synchronization background, critical section problem, cuticregion, synchronization
hardware,classical problems of synchronization, semaphores.

Unit Il
Deadlocks: system model, deadlock characterization, methods for handling deadlocks, deadlock
prevention, deadlock avoidance, deadlock detection, recovery from deadlock.
Storage Management: Memory Management: background, logical vs. physical addresses space,
TLB,swapping, contiguous memory allocation, paging, segmentation, segmentation with paging.
Virtual Memory: background, demand paging, performance, page replacement, page replacemen
algorithms (FCFS, LRU), allocation of frames, thrashing.
File Systens: file concept, access methods, directory structure, file system structure, allocation
methods (contiguous, linked, indexed), fspace management (bit vector, linked list, grouping),
directory implementation (linear list, hash tgblefficiency & performance.

Unit IV:
I/O Management: I/O hardware, polling, interrupts, DMA, application I/O interface (block and
character devices, network devices, clocks and timers, blocking and nonblocking 1/O), kernel 1/O
subsygtem (scheduling, buffering, caching, spooling and device reservation, error handling),
performance.
Disk Management: disk structure, disk scheduling (FCFS, SSTF, SCABQAN), disk
reliability, disk formatting, boot block, bad blocks.
Protection &Security: Goals of protection, domain of protection, security problem, authentication, one
time password, program threats, system threats, threat monitoring, encryption.
Case Studiespos &Unix.

D. List of practicals:
Familiarization with UNIX systm calls for process management and iptecess communication;

Experiments on process scheduling and other operating system tasks through simulation under a simulated
environment (like Nachos, pintos).

E. Teaching/ Learning/ Practice pattern:
Teaching40%
Learning: 10%
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Practice: 50%
F. Examination pattern:

1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:
Books:
1. Abraham Sil berschat z, Pet erSyB.t e@a ICwinnc,e pGrsedg
9" ed., illustrated, revised.

2. Andrew S Tanenbaum, Al bert S Woodhul I, iOp
Pearson Education, 2011"2d..

3. D. M. Dhamdher e, nOper athiam@e d SYAptpe msa c h &Nill Cloatc
Education, 2006, ed..

4. Wi lliam Stallings, fiOperating 8jystemso, Pear

5. Harvey M. Deitel, AAn | ntr odWedey, d990, 2, diustece r a t]i
ed..

6. Maurice J. Bach, ADe s9ygsnt eonio ,-HdlREL986NIS,iiosk@tpded..at i n

7. Mi l enkovie M., fAOperating Sys tHél Bducatdo 800EPt &
ed..

Magazines:

1. SIGOPS Operating SystemReview ACM New York, USA

Journals:

1. TOCS- ACM Transactions on Computer SysteAGM, United State

2. TPDS- IEEE Transactions on Parallel and Distributed SystelBEE Computer Society, United
State

Name of the Module: Database Manageent System
Module Code: CSE 508)

Semester: 5th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet with the objectives of understanding
1. the purpose of a database management system (DBMS),
2. the role othe database administrator,
3. what is meant by data consistency, data integrity, data redundancy and data independence,
4. the concept of entity relationships and data normalisation,
5. the concept of a client/server database, and
6. the relevant advéemges of a client/server database over aatiemt/server database,
B. Learning outcomes:
Students successfully completing this module will be able to

89



http://www.sigops.org/osr.html
http://www.acm.org/publications
http://academic.research.microsoft.com/Journal/221/tocs-acm-transactions-on-computer-systems
http://academic.research.microsoft.com/Journal/26/tpds-ieee-transactions-on-parallel-and-distributed-systems

« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

1. design database, different operations, queries performed for a management system problems,

2. understan@nd design of ERliagram in DBMS,

3. Implementation of different normalizations for database size reduction and removal of redundancy,
and

4. able to implement PL/SQL, SQL injection, procedures etc.

C. Subject matter:

Unit [:
Introduction: Concept& Overview of DBMS, Data Models, Database Languages, Database
Administrator, Database Users, Three Schema architecture of DBMS.
Entity -Relationship Model Basic concepts, Design Issues, Mapping Constraints, Keys, -Entity
Relationship Digram, Weak Entity Sets, ExtendedRHeatures.

Unit 11
Relational Model: Structure of relational Databases, Relational Algebra, Relational Calculus,
Extended Relational Algebra Operations, Views, Modifications of the Database.
SQL and IntegrityConstraints: Concept of DDL, DML, DCL. Basic Structure, Set operations,
Aggregate Functions, Null Values, Domain Constraints, Referential Integrity Constraints,
assertions, views, Nested Sub queries, Database security application development using SQL
Stored procedures and triggers.

Unit Il
Relational Database DesignFunctional Dependency, Different anomalies in designing a
Database., Normalization using functional dependencies, Decomposition,-Gogee Normal
Form, 3NF, Normalization usimgulti-valued dependencies, 4NF, 5NF
Internals ofRDBMS: Physical data structures, Query optimization : join algorithm,
statistics and cost bas optimization.  Transaction processing, Concurrency control and
RecoveryManageent. transaction model properties, stateserializability, lock base protocols, two
phase locking.

Unit IV:
File Organization & Index Structures :File & Record Concept, Placing file records on Disk,
Fixed and Variable sized Records, Types of Sthgleel Index (primary, secondary, clustering),
Multilevel Indexes, Dynamic Multilevel Indexes using B tree and B+ tree .

D. List of practicals: (Minimum three experiments should be conducted by students)

Write the following in Oracle PL / SQL Stored Pedltire

Design and perform different operations on a database for a management problem.
Study and implementation of different group functions (eg. avg, count, max etc.).
Study and implementation of different types of joins (eg. left, right, inneejaij.

Study and implementation of views, indices.

Study and implementation of different types of integrity constraints.

Study and implementation of normalizations.

Perform and study of cursors and triggers.

Study and implement various PL/SQL procedures.

Study, use and implementation of different front end development tools in applications.
10 Perform and study of ODBC and CORBA calls from application programs.

11. Study and perform import and export in database.

CoNooUR~®ONE

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
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Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Open Book and online Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading Lists:

Books:

1. Henry F. Korth and Silberschatz AbrahainDat abase System Co'edtiept s o,
ISBN: 0071289593, 9780071289597.

2. El masri Ramez and NovatheShamkant, AfFundament
Publishing. Company, ISBN 8131716252, 9788131716250.

3. Raghu Ramakrishnan, Johann@s hr k e, ifDat abase ManaHllel88Nnt S
0072465638, 9780072465631.

4. V. K. Jai n, AfAdvanced Dat abase Management 9
8178840219, 9788178840215.

5. Dat e C. J ., i An I ntroducti on onolndi&) 20086, HIBdl e S
8177585568, 9788177585568.

6. Ul | man JD. , APrinciples of Dat abase System
9788175155459.

7. James Martin, APrinciples of Dat alizg88el7Ma nag e
9780137089178.

8. Arun K. Maj umdar , Pritimay Bhattacharya, iDat ab

Hill, ISBN-13: 9780074622391.

Magazines:

1. IBM Systems Magazine88M, NewYork,U.S.

2. IT - DataManagement MagazineBM, New YorkU.S.

3. RelationalDatabase Management SystqiREBMS anddBMS) IBM, New YorkU.S.

Journals:

1. Journalsin Database Manageme@tinfo Retrieval- Springer United States

2. InternationalJournal of Database Management Syst@dBMS) Academy & Industry Research
Collaboration Center (AIRCC)

3. Journal of Database ManagemddDM), IGI, HersheyNew York USA

Name of the Module: Industrial Management
Module Code: HSS 501

Semester: 8

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:
The course is designéd meetthe objectives of:

1. Imparting theoretical lectures with case discussion.
2. Providingteaching with inclusive learning.
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http://www.springer.com/computer/database+management+%26+information+retrieval?SGWID=0-153-12-114576-0
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3. Making students aware about the importance of this subject in their future career.
B. Learning outcomes:
Students successfully completing this module will be able to:
1. Students will be work with efficiency as they had knedgde of the subject.
2. With the backup knowledge their performance will definitely much better in their workplace.

C Subject matter:

Unit |
Concept of Management: V arious A pproaches to Management, Management as i an art, a Sdence,
and a Profession Manageria skills, Process of management, PlanningMission, Goals, Strategy
Program and Procedure; Decision making-process decision making under risk and uncertainty,
Modds of decision making.

Unit 11:
Principles of Organization: Organizationa Structure, span of control, Staffing function
with emphasis on, Performance Appraisd, Training and Devel opment.
Unit Il 1:
Direction and coor dination: Motivation and Leadership, control function-Process and Tecdhniques.
Unit 1V:

Production Management: Types of Production, Locationa Dedsions, Plant layout and design,
Production

Planning scheduling and control: work study, method Study, and Wage Payment Schemes and
Bonus, Productivity i concept and measurement.

Material Management: Inventory Planning Procuremen{functions, proceduresand
control, storing-planning procedure and control, issue and pricing, Inventory control Tedhniques,
Value anaysis and Engineaing.

D. Teaching/ Learningpattern:

1. Teaching : 50%
2. Learning/ case presentation : 30%
3. Assignment 1 10%
4. Attendance :10%
E. Examination pattern:
1. Theoretical Examination : 50
2. Class test : 30
3. Assignment : 20

F. Reading lists:
Books:
1. Badiru ,A (ed),2005, Hand Book of Industrial and System Engineers, CRC press.
2. Blanchand, B&abrycky, W.2005. System Engineering Analy$i€@). Prentice Hall.
3. Salvendy,G.(Ed.)2001.Hand Book Of Industrial Engineering: Technology &Operations Management,
WileyInter service.
4. Turner, W.et.al.1992 Introduction to Industrial and Systemrigmging(3' ed.) Prentice Hall

Magazines:

1. Industrial Management and Entrepreneurship
2. Industrial Management Magazine
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Journals:

1. Group and Organization Management
2. Journal of Organizational Behaviour
3. Journal of Management.

Name of the Module: Graph Theory& Combinatorics
Modue Code: CSE 505

Semester: 8

Credit Value: 3 [P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. imparting theoretical and practical application to the students in the area of Graphs and
combinatorics,
2. injecting future scope and the research directions in the field of Graphs and Combinatorics,
3. making students competent to analyse and design of real world problem.
B. Learning outcomes:
Students successfully completing this module will ble &dx
1. adequately trained to model problems of real world.
2. skilled both theoretical and practical application to other branch of engineering.
3. substantially prepared to take up prospective research assignments.

C. Subject matter:

Unit I
Graph Theory
Graph Theory: Basic concepts, Graph isomorphism, Subgraph, Degree, Walk, Path, Cycle, Trees,
Spanning trees, Cut vertices and cut edges, Connectivity, Euler tours and Hamiltonian cycles.
Matching, Perfect matching, Colour of a graph, Vertex colouring, i@atic polynomial, edge

colouring. Planerand nem|l aner gr aphs, Eul erdés formul a, Ku
Four colour theorem, Directed graphs, Tournaments, Network, Max Flow, Min cut theorem, Graphs
and vector space. Graph enumeration. Joa s counting theorem, Gr aq
Minimal spanning tree, Fundamental circuit, Isomorphism;

Unit Il :

Combinatorics

Combinatorics: Basic combinatorial numbers. Recurrence, generating functions. Multinomials,
Counting principles. Polyjas t heor em. I nclusion and excl usi
correcting codes. Hadamard matrix, Finite geometries.

D. Teaching/LearningPractice pattern:
Teaching: 40%
Learning: 10%
Practice 50%

(Teacher is to divide components for T/R/P)

F. Examination pattern:
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1. Theoretical Examination : Open book and on line.
2. Practical Examination : Conducting Experiments and Vixéoce.

G. Reading lists:

Books:
1. Berge, Claude. Hypergraphs: Combinatorics of Finite Sets Amsterdam:-NoHdnd, 1989.
2. Berge, Claude. Graphs, New York, NY: Elsevier Science, 1985. Second Revised Edition.
3. Biggs, Norman L. Algebraic Graph Theory New York, NY: Cambridge University Press, 1974.
4. Bollobas, Bela. Graph Theory: An Introductory Course New York, NY: Spfrepag, 1979.
5. Chartrand, Gary and Lesniak, Linda. Graphs Digraphs, Belmont, CA: Wadsworth, 1986. Second

Edition.

Gibbons, Alan. Algorithmic Graph Theory New York, NY: Cambridgedudsity Press, 1985.

Harary, Frank. Graph Theory Reading, MA: Addisdfesley, 1969.

Anderson, lan. A First Course in Combinatorial Mathematics New York, NY: Oxford University

Press, 1974.

9. Berge, Claude. Principles of Combinatorics New York, NY: Acaderass, 1971.

10. Tucker, Alan. Applied Combinatorics New York, NY: John Wiley, 1980, 1984.

11. Anderson, lan. Combinatorial Designs: Construction Methods New York, NY: Ellis Horwood,
1990.

12. Erdos, P. and Spencer, Joel H. Probability Methods in Combinatoieg York, NY: Academic
Press, 1974.

13. Stanley, Richard P. Enumerative Combinatorics, Belmont, CA: Wadsworth, 1986.

14. Wallis, W.D. Combinatorial Designs New York, NY: Marcel Dekker, 1988.

15. Blake, lan F. and Mullin, Ronald C. An Introduction to Algebraic and Combinatorial Coding
Theory New York, NY: Academic Press, 1976.

16. Cameron, P.J. and van Lint, J.H. Graphs, Codes and Designs New York, NY: Cambridge
University Press, 1980.

17. Hill, RaymondA First Course in Coding Theory New York, NY: Clarendon Press, 1986.

18. Konheim, Alan G. Cryptography: A Primer New York, NY: John Wiley, 1981.

19. Sloane, N.J.A. A Short Course on Error Correcting Codes New York, NY: Spviedeg, 1975.

20. Welsh, Dominic. Gades and Cryptography New York, NY: Clarendon Press, 1988.

© N

Journals:

1. Combinatorica

Discrete Applied Mathematics

Discrete Mathematics

European Journal of Combinatorics
Graphs and Combinatorics

Journal of Combinatorial Theory, Series A
Journal of Combinatdrial Theory, Series B
Journal of Graph Theory

9. SIAM Journal on Computing

10. SIAM Journal on Discrete Mathematics
11. Theoretical Computebcience

ONo O ~®WON

Magazines:
1. Current Science (Indian Academy of Science)

2. The Mathematics Student (Math Student) (Inditathematical Society)
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Mathematical Spectrum(The University of Sheffield)
Mathematics Magazine (Mathematical Association of America)
+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

3.
4.
5.
6.

Name of the Module: ComputationalNumerical Methods
Module Code: MAS 521

Semester5™

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:

1. Introducing the basic concepts of round off error, truncation error, numestahility and
condition, Taylor polynomial approximations; to derive and apply some fundamental algorithms
for solving scientific and engineering problems: roots of nonlinear equations, systems of linear
equations, polynomial and spline interpolation, nrioa¢ differentiation and integration, numerical
solution of ordinary differential equations.

2. Application of computer oriented numerical methods which has become an integral part of the life
of all the modern engineers and scientists. The advent of pdwsrfall computers and
workstation tremendously increased the speed, power and flexibility of numerical computing.

3. Injecting future scope and the research directions in the field of numerical methods.

B. Learning outcomes:
Upon Completion of the subject:

1. Students will be skilled to do Numerical Analysis, which is the study of algorithms for solving
problems of continuous mathematics.

2. Students wil/ know numeri cal met hods, al gor
scientific problems.

3. Students wilbe substantially prepared to take up prospective research assignments.

C. Subject matter:

Unit I:
Errors in computation: Overflow and underflow; Approximation in numerical computation;
Truncation and round off errors; Propagation and control of radindrrors; Chopping and rounding
off errors; Pitfalls (hazards) in numerical computations (ill conditioned and well conditioned problems).

Unit Il:

Interpolation: Lagr angeds I nterpol ati on, Newt onds for
ExtrapolatonNe wt ondés Divided Difference For mul a; Err
Unit 11

Numerical Differentiation: Us e o f Newtonds forward and backwar
s

Numerical Integration: Tr apezoi dal formul a (composite);
Rombergintegration (statement only); Problems.
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Unit IV:
Numerical Solution of System of Linear Equations:Gauss elimination method; Matrix Inversion;
Operations Count ; LU Fact or i z-dardanoMethad,eGatr3eidel ( Cr p u t

Method; SufficientCondition of Convergence.

Numerical Solution of Algebraic and Transcendental Equations:lteration Method: Bisection
Method; Secant Method; Regtialsi Method; NewtofRaphson Method.

Numerical solution of Initial Value Problems of First Order Ordinary Diff erential Equations:
Tayl ords Series MethBditt&uMet bedMétéhbdopr Reanye | Mo
and AdamsMoulton Method.

D. List of practicals: (Minimum six experiments are required to be performed by students)

1. Assignments on Interpalion: Newton forward & backward, Lagrange.

2. Assignments on Numeri cal I ntegration: Trapezpi c

3. Assignments on Numerical solution of a system of Linear Equations: Gauss elimination, Gauss
Jordan, Matrix Inversion, Gauss Seidel.

4. Asdgnments on Solution of Algebraic Equations: Bisection, Secant, REgidg Newton
Raphson Methods.

5, Assignments on Ordinary Differenti al-Kufagdfat i ojns
Order).

E. Teaching/Learning/Practice pattern:

Teaching: 40%
Learning: 10%
Practice: 50%
(Teacher is to divide components for T/L/P)

F. Examination pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: Conducting Experiments and Weae.

G. Readinglists:

Books:

1. D. Kincaid and W. Cheney, ANumeri cal Anal ysils:
AMS, 2002.

2. K. E. Atkinson, AAn Introduction to Numerica /

3. S. D. Conte and C. de Boor;Ani EAlegnemit talr mi cNuAgep
McGrawHill, 1981.
4. C. M. Bender and S. A. Orszag, AAdvanced Mat hgma
McGrawHill Book Co., 1978.

5. John H. Mathews, f@dNumerical Methods f%ed Mat|lhe
Prertice Hall of India, New Delhi 2003.

6. M. K. Jai n, S. R. K. l yengar and R. K. Jai n, ANUY me
Computationo, New Ag®edontl9®3 nati onal Pvt. Ltd K

7.V Raj ar aman, AComputer Or i ent etidn 3N editienr 20x3a | Me [ hc
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8. Steven CNu@Glkeaprca)] Me t h ¢4thsEd.f McGrawEHill,2002.e e r s 0

9. Brian Br &diie,ndii 'y | ntr oduct Pearson PrenticéHaly2006. ¢ a | Aln

10. Gunther H&ammerlin and KatHe i n z H o NUmarigah Mg t hfie m,aSpiingesverlag,
1991.

Magazines:

Current Science (Indian Academy of Sciences).

The Mathematics Student (Math Student) (Indian Mathematical Society).
Mathematical Spectrum(The University of Sheffield).

Mathematics Magazine (Mathematical Asistion of America).

+Plus magazine (University of Cambridge).

Ganithavahini (Ramanujan Mathematical Society).

SR

Journals:

Numerische Mathematik, Springer Link.

Acta Numerica, Cambridge University Press.

SIAM Review, University of Bristol, UK.

Journal ofComputational Physics, Elsevier.

SIAM Journal on Numerical Analysis, University of Bristol, UK.
SIAM Journal on Scientific Computing, University of Bristol, UK.
IMA Journal of Numerical Analysis, Oxford Journals.
Mathematics of Computation, American Meamatical Society.
Foundations of Computational Mathematics, Springer Link.

©CoNoG kDR
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Sixth Semester

Subect Code Subject P T L Credit
CSET 601 Computer Networking 2 0 3 4
CSE1i 602 (1) Software Engineering 2 0 3 4
HSST 601 Engineering Ethics & IPR 0 0 3 3
HSS'T 602 Disaster Management 0 0 2 2
CSE7T 603 Creative [2sign 2 0 0 1
CSET 604 Computer Graphics & Multi media Technology 2 0 3 4
CSET 605 Compiler Design 2 0 3 4

1 0 17 22

Name of the Module: Computer Networking
Module Code: CSE 601

Semester: 6th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet with the objectives of:
1. understandingthe stadéthe-art in network protocols, architectures, and applications,
2. examining and studying of different protocols in OSI and TCP/IP.
3. understanding of network addressing, mapping etc
4. understanding error control, flow control, packet recovery etc.
5. understanding the structure of LAN, WAN and MAN, and
6. undertanding internetworking of devices.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. learn components and rules of communications,
2. configuration and design of a small network.
3. learn about research areas andre internets research fields.
4. learn to configure NAT,DHCP, switch security, VLAN etc

C. Subject matter:

Unit I:

Basic: Introduction to Networking and its origin, layered task, Protocol stack, OSI model, TCP/IP model
and brief functionality

Physical layer and media:Data, Signals, Transmission, Digital transmissigigital to digital conversion,
Analog to digital conversion, bandwidth utilization and spread spectrum.

Circuit and Packet Switching:- Switched Networks, CircuiBwitching Networks, ®itching Concepts,
Routing in Circui#Switched Networks, Control Signalling, Paci&witching Principles, Routing,
Congestion Control, X.25 282. , structure of a switch
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Data link layer: Error correction and Detection, Data link contfbhming, flow anderror control, Noise
less channelsSimple Protocols, Stop and wait protocol, Noisy channel prot&top and Wait ARQ, Go
and Back N ARQ, Selective Repeat Automatic Repeat Request, HIdinfiguration and Transfer mode,
Multiple AccessRandom Access, Ctnol access, Channelization, Wired Network, Wireless Network,
Virtual LAN, Virtual Circuit NetworksFrame relay and ATM

Unit 1l
Network Layer: Logical Addressing, Internet Protocol (IP), Address mapping, Error reporting, and
multicasting ARP, RARP, BOOTPDHCP, ICMP,IGMP , Network Address Translators (NAT)

Network DeliveryDelivery, Forwarding and Routing, Unicast routing protedatra & inter domain
routing, distance vector routing, link state routing, path vector routing, Multicast routing gsptoco

Unit Il

Transport layer: Process to Process delivapnnection oriented and connection less service, UDP,
TCP, SCTP, error and flow controls, Congestion control and Quality of se@men loop congestion
control, Closed loop congestion contr@bhngestion control in TCP and in frame relay

Quality of serviceflow characteristics, flow cases, different techniques to improve QoS, RSVP.

Unit IV:

Application layer: Name Space, Domain in Namespace, Distribution of name space, g&€ric,
country aml inverse domain, Resolution: Resolver, Mapping name to Address, Mapping address to names,
recursive resolution.

Remote loggingtelnet, Electronic maiSMTP, POP, IMAP and file transtef TP architecture, commands

of FTP.

WWW and HTML- Architecture, weldocuments, HTTP, Web services.Uniform Resource Locators (URL)
and Universal Resource Identifier (URI).

Multimedia protocolsRTP, RTCP.

D. List of practicals: (Minimum eight experiments should be conducted by students)

Study of different types of crosgired cable and straight through cable.

Study of Basic network commands and network configuration commands.

Socket programming using Java or C programming language.

Network topology configuration using Cisco packet tradtware

Network topology configuration of static routing using Cisco packet tracer software

Routing Protocol Configuration of anetwork using Cisco Packet Tracer Software (Eg. Static

routing, RIP, RIP Version 2 etc)

Firewall Configuration using iptabs and ipchains and solve different general problems in Linux

OsS.

8. Practical on Server Configuration Example, Web Server, Mail Server, FTP Server, DHCP, NFS
etc.

9. Introduction to ns2 (network simulator¥mall simulation exercises to study TCP behavioueund
different scenarios and study link layer protocols such as Ethernet and 802.11 wireless LAN.

10. Experimental study of application protocols such as HTTP, FTP, SMTP, using network packet
sniffers and analyzers such as Ethereal. Small exercises in sockeinpming in C/C++/Java.

11. Experiments with packet sniffers to study the TCP protocol. Using OS (netstat, etc) tools to
understand TCP protocol FSM, retransmission timer behaviour, congestion control
behaviour.

ogkrwnE
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12. Basic introduction and praciicl 6 s of software defined networ
controller etc.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. PracticalExamination: Conducting experiment and viva voice

G. Reading lists:

Books

1. C T Bhuni a, Al nformation Technol ogy Network
8122416624, 9788122416626.

2. Behrouz A. Fourouzan, ifDat a GdcGnawhlill Edacatiomy ns g
2006, ISBN 0070634149, 9780070634145.

3. Andrew S. Tanenbaum, AComput er Net wor ks o, 4/
9788131701980

4. James F. Kurose and Kei t hi AMopDBwnApgproactii Featuripgu t e r
the I nternet o, 3/ e, Pear &97/6887M8¢ 976884717%88781. | ndi a,

5. S. Keshav, AAn Engineering Approach To Comp

And The Telephone Networko, Pearson educatio

6. FHal sal | , Data Communicati on, AComput er Net w
8178080982, 9788178080987.

7. W. R. Stevens, Kevin R. Fal l , AddisaaWwdslBy, ISBNI u st
0132808188, 9780132808187.

8. Gary R. Wright, W. RichardcSt ev ens \ ATCP/ I P |11 uWeskeyat edfg
Professional, 1995, ISBN 0321617649, 9780321617644.

9. Dougl as Comer , Al nternetworking wi t h TCP/ |
illustrated, Prentice Hall, 2006, ISBN 0131876716, 9780131826

10.Sam Hal abi, Al nternet Routing Architectureso,
9788131725948.

ll.Larry L. Peterson and Bruce S. Davi e, i Comp

Elsevier, 2011, ISBN 0123850606, 9780123850607 .

Magazines:
1. NetworkWorld, IT, United statedylassachusetts
2. Network Magazine, Indian Express, India

Journals:

1. Computer Networks JournaElsevier Netherland

2. Journal of Networland ComputerApplications- Elsevier, Netherland

3. Journal of Computer Networlkesxd Communication€lsevier, Netherland
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Name of the Module: Software Engineering

Module Code: CSE 602

Semester: 6th

Credit Value: 4[P=2, T=0, L=3]

Module Leader:

A. Objectives:

The course is designed to meet with the objectives of understanding:
1. the need of software engineering, its different life cycles and different phases,
2. to measure cost, efforts, time and team management etc,

3. testing andmaintenance techniques of big projects and
4. different risks and its management systems.

B. Learning outcomes:
Students successfully completing this module will be able to learn:
1. the scope and necessity of software engineering,
2. the causes solutiofr software crisis,
3. fragment problems into small units, code reusability, efficient coding and software development
management and
4. different ways of software life cycles and their phases.

C. Subject matter:

Unit I:
Overview of System Analysis& Design:, Business System Concept, System Development
Life Cycle, Waterfall Model, Spiral Model, Feasibility Analysis, Technical Feasibility, -Besefit
Analysis, COCOMO model.

Unit II:
System Requirement SpecificationDFD, Data Dictionary ER diagram, Process Organization &
Interactions.
System DesignProblem Partitioning, TePpown And BottopUp design ;Decision tree, decision
table and structured English; Functional vs. Obj@ctented approach.

Unit IlI:
Coding & Documentation: Structured programming, OO programming, information hiding, Reuse,
system documentation.
Testing: Levels of Testing, Integration Testing, Test case Specification, Reliability Assessment,
Validation & Verification Metrics, Monitoring & Contito

Unit IV:
Software Project Management:Project Scheduling, Staffing, Software Configuration Management,
Quality Assurance, Project Monitoring.
Software modelling: with Unified Modelling Language.
Case Tools:Concepts, use and application.

D. List of practicals: (Minimum eight experiments should be conducted by students)
Practicing and Modeling UML use case diagram & capturing use case scendtss case diagrams,

Use Case, Grajital Representation, Association between Actors and Use Cases, Use Case
Relationships, Relationship, Extend Relationship,| Generalization Relationship,| Identifying Actors,
Identifying Use cases;R modeling
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Practicing and Modeling DFD: Data Flow Diagram, Graphical notations for Data Flow Diagram,
Explanation of Symbols used in DFD, Context diagram and levelling DFD.

Estimation of test coverage metrics & stuctural complexity: Control Flow Graph, Terminologies,
McCabe's Cyclomatic Complexity, Computing Cyclomatic Complexity, Optimum Value of Cyclomatic
Complexity, Merits, Demerits

Practicing and Designing test suiteSoftware Testing, Standards for Softwéest Documentation,
Testing Frameworks, Test Cases and Test Suite, Unit Testing, Integration Testing, System Testing,
Some Remarks

E. Teaching/ Learning/ Practice pattern:
Teaching: 60%
Learning: 40%
Practice: 0%

F. Examination pattern:
1. TheoreticaExamination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books

1. Roger S Pressman, fiilSAf tpwarcd i tEingn enre@g 4Hithg pr ola c
HigherEducation, 2005, 1SBNI07301933X, 9780073019338

2. Rajiv Mall, iSoftware Engi n 8l20338h9F,®7881P0B3BIPT i c e :

3. Carlo GhezziMehdi JazayeriDino Mandrioli, A Fundament al s of Softwar
Prentice Hall, 2002"™ Edition, ISBN:013099183X, 9780130991836

4. Sommer vil l e, fieS o fntgwoa,r e P eBanrgsionne E d u8131724641n 2008
9788131724613

5. Behforooz, ASoftware Engineering FmE1858nt all|so
9780195105391

6. Carlo GhezziMehdi JazayeriDino Mandrioli, ASoftware Engi netdd ngo, P
2" Edition, ISBN:013099183X, 9780130991836

7. PankajJal ot e, AiANn | ntegr at e dSprkgep Scierece & Budiness So f|t w
Media, 1997)SBN:0387948996, 9780387948997

8. Stephen R. Socrhiaecnht, e di Gabnjde cG@l assi c al Software [En
McGrawHill, 2010, ISBN:0071081712, 9780071081719

9. Bharat Bhushan Agarwabumit Prakash Tayal Sditware Engineeririg,Laxmi Publications,
2009, ISBN: 8190855913, 9788190855914

10. ClaesWohlinPer RunesorMartin  Host Magnus C. OhlssqmBjornRegnell Anders Wesslén,
AExperi mentation in Software Engineeringo, Ipr
3642290442, 9783642290442

Magazines:

1. CrossTalkMagazine

2. SoftwareQuality Engineering
3. BetterSoftware Magazine

Journals:
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InternationalJournal of Softvare EngineeringWorld Scientific Publishing Co. Pte Ltd, Singapore
TSE- IEEE Transactions on Software EngineetilgEE Computr Society, Unitestates

ACM Sigsoft Software Engineering Notd€M , United States

SPE - Software- Practice and Experience

1.
2.
3.
4,

Name of the Module: Engineering Ethics & IPR
Module Code: HSS 601

Semester: 8

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:

The course is designed to meet the objectives of:

1. impartingtheoretical lectures with case discussion.
2. providing teaching with inclusive learning.
3. making students aware about the importance of this subject in their future

B. Learning outcomes:
Students successfully completing this module will be able to :

1. work with efficiency as they had knowledge of the subject.
2. with the backup knowledge their performance will definitely be much better in their workplace.

C. Subject matter:
Unit I:

Engineering as a profession, historical and social context, Ethiaggineering,

Codes of Engineering Ethics, history and purpose, consequentialism and utilitarianism, Deontological
approaches, duties, rights and respect for a person, responsibility, virtue Ethics, honesty, moral autonomy
obligations of Engineering profei®sn and moral propriety.

Unit Il :

Engineerds mor al responsibility for safety and
liability, development ethics, engineers and employer relationship, whistle blowing and its moral
justifications.

Unit 111 :

Computer Ethics: Social impact of computers, Computer and gender issues, n privacy, cyber crime, ethica
use of softwareds, intrinsic value of nature.

Unit IV

IPR I: Intellectual property, definition, types, rights and functions, patents, teakesoftware design,
industrial designs, sersonductor and integrated circuits layout design, grant of patent in India, authority
and procedure, patent forms, surrender and revocation of patents and compulsory licensing, acquision o
inventions by the Geernment.

IPR 1I: Contents of draft application for patents, Drafting patent specification and claims, WTO and
drafting patent specification and claims, IPR in fringement and piracy under Indian Laws.

D. Teaching/ Learning:
1. Teaching : 50%
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2. Learning/ cas presentation : 30%

3. Assignment 1 10%

4. Attendance 1 10%
E. Examination pattern:

1. Theoretical Examination : 50

2. Class test : 30

3. Assignment : 20

F. Reading lists:
Books:
1. Chowdhury, Subir, Blending the best of the East & West, EXCEL
2. Ghosh, Vikas, Ethics and Mgmt. & Indian Ethos,
3. Pherwani, Business Ethics, EPH
4. Balachandran Raja,Nair, Ethics, Indian Ethos and Mgmt., Shroff Publishers
5. Velasquez, Business Ethics: concept and cases, Pearson
6. William Cornish, Intellectual ®perty Rights, Sweet & Maxwell; 7th Revised edition

Magazine:

Industry Week

Business Ethics magazine
The Weekly Standard
Harpers

The Week

arNE

Journals:

1. Journal of Business Ethics

2. The Journal of Ethics

3. Ethics, University of Chicago Press
4. Kennedyinstitute of Ethics Journal
5. Journal of Global Ethics

Name of the Module: Disaster Management
Module CodeHSS 602

Semesterg”

Credit Value:2 [P=0, T=0, L=2]

A. Objectives:
The course is desigdto meetthe objectives of:

1. Imparting theoreticdectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in the future prospect

B. Learning outcomes:

Students successfully completing this module will be able to :
1. Students willbe able to work with efficiency as they had knowledge of the subject.
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2. With the backup knowledge their performance will definitely be much better in their workplace.

C. Subject matter:

Unit I:
Introduction : Disaster preparedness, Goals and objectivd§SIOR Programme, Risk identification,
Risk sharing.
Disaster and development:Development plans and disaster management. Alternative to dominant
approach, disastetevelopment linkages, Principle of risk partnership

Unit II:
Disaster management and risk reduction in garment industryTypes of disasters and disaster plans:
Processing machines and utilities. Sustainable livelihoods and their ProieBtemovery from disaster
i fire, boiler mishap. Garment Industry health moriitg and Disaster aids.

Unit Il
Awareness of risk reduction: Trigger mechanism, constitution of trigger mechanism, risk reduction by
education, disaster information network, risk reduction by public awareness.

Unit IV:
Development planning on disaster:implication of development planning, financial arrangements,
areas of improvement, disaster preparedness, community based disaster management, emergen(
response.
Seismicity: Seismic waves, Earthquakes and faults, measures of an earthquake, magniingmsind
ground damage, Tsunamis and earthquakes

D. Teaching/ Learning/Practice pattern:

1. Teaching : 50%

2. Learning/ case presentation : 30%

3. Assignment 1 10%

4. Attendance 1 10%
E. Examination pattern:

1. Theoretical Examination . 50

2. Class test : 30

3. Assignment . 20
F. Reading list:

Books:

1. White, Gilbert F. and J. Eugene Hass, 1975, Assessment of Research on Natural Hazards,
Cambridge, the MIT Press, MA.

2. White, G.F, 1974, Natural Hazards: Local, National, Global, Oxford Univefigss, New York.

2. Taori, K (2005) Disaster Management through Panchayati Raj, Concept Publishing Company,

New Delhi.

Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.

Kasperson, J.X., R.E. Kasperson, and B.L. Turner Il (Ed9951Regions at Risk: Comparisons

of Threatened Environments, United Nations University Press, Tokyo

5. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, New
Delhi.

6. Pardeep Sahni, Madhavi Malalgoda and Aariyabandu, Disast&rreduction in south Asia, PHI,

2009

Amita Sinvhal, Understanding Earthquake Disasters, TMH, 2010.

MHA, GOFUNDP, Disaster Management in India, 2009

how
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9. NDMA, 6l ncident Response Guidelinesé, 2009
10. Disaster Management Act, 2005.

Magazines:
1. Crises andDisaster Management Magazine
2. Emergency Management

Journals:

1. Asian Journal of Environment and Disaster Management
2. International Journal of Disaster management

3. IDRIM Journal

4. Journal of Disaster Risk Studies

5. Emergency Management Review

Name of the Module: Creative Design
Module Code: CSE 603

Semester: 6th

Credit Value: 1[P=2, L=0, T=0]
Module Leader:

A. Objectives:
The course is designedneeetthe objectives of:
1. to give students broad but comprehensive theoretical sinalgleas & practical design &
implementatiorof useful computer systems,
2. to impart the essential knowledge of computer system desitntivg fine arts & analysis to
enhance hands on experience & to encourage innovations.
B. Learning outcomes:
Students succefsdly completing this module will be able to :
1. take up innovative project for designing computer systems of varied nature.
2. learn system analysis, system design, fine arts etc.

C. Subject matter:

Unit: 1
System analysis: Requirement analysis, Scope definition, Logical Design, Business Analysis,
Accident Analysis, Problem analysis, Decision analysis, policy analysis.
Different tools to represent in creative system design

Unit: 2
System Design:Physical design, Logical dgs, Alternative Design analysis: Rapid Application
development (RAD), Joint application design (JAD), System Development Life cycle (SDLC).

Unit: 3
Creative Design: Creative design process, Hypothesis techniques and methods, Hypothesis Testing,
Creativedesign Life cycle and phases.

Unit: 4
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Fine arts: Fine arts rules and entities, colour composition, 2d 3d animation, Portrait sketch.
Create any model for any perspective of engineering fields with some innovation.

D. Teaching/ LearningPractice pattern:
Practical: 30%
Presentation: 40%
Assignment: 30%

E. Examination pattern:

1. Theoretical Examination . 50
2. Class test : 30
3. Assignment : 20

F. Reading lists:

Books:

Magazines:

Journals:

Name of the Module: Computer Graphics Blultimedia Technology
Module Code: CSE 604
Semester: 6th
Credit Value: 4 [P=2, T=0, L=3]
Module Leader:
A. Objectives:

The course is designed to meet with the objectives of:

1. introducing graphical techniques such as modelling, representdtiomjnation, shadowing,
rendering and texturing,

2. to learn two dimensional and three dimensional computer graphics with comprehend advanced
software tools of computer graphics.

B. Learning outcomes:

Students successfully completing this module will be able

1. comprehend mathematical basics which are used in computer graphics and also learnhow to usq
them in designing computer graphics programs.

2. create graphics programming using OpenGL.

3. describe basic graphics principles which are used in games, aninaatibfisn making.

C. Subject matter:
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Unit [:
Introduction to computer graphics & graphics systems Overview of computer graphics,

representing pictures; color models; storage tube graphics display, Raster scan display, printers etc}
Active & Passive graphics devices; Computer graphics software.
Scan conversionnPoi nt s & l i nes, Line drawi ng al gorl]i
algorithm, Circle generation algorithm; Ellipse generating algorithm; scan line polygon, fill laigprit
boundary fill algorithm, flood fill algorithm.

Unit Il;

2D transformation & viewing: Basic transformations: translation rotation, scaling ;
Matrix representations & homogeneous coordinates, transformations betmetinate systems;
reflection shear; Transformation of points, lines , parallel lines, intersecting lines; clipping
operations, point clipping , line clipping, clipping circles , polygons & ellipse.

3D transformation& viewing: 3D transformations: translation, rotation, scaling & other
transformations. Rotation about an arbitrary axis in space, reflection through an arbitrary plane;
general parallel projection transformation; clipping, viewport clipping, 3D viewing

Unit 11
Curves: Curve representation, surfaces, designs, Bezier curveplie curves, end conditions for

periodic Bspline curves, rational-Bpline curves.
Hidden surfaces Depth comparison, -Buffer algorithm, Back face detection, BSP tree method,
t he Pri nt er dlise algoaithng bliddent liheneliminationa wire frame methods , fractal

geometry.

Unit IV:
Introduction to Multimedia: Concepts, uses of multimedia, text representation; Image, video and
audio standards.
Audio: digital audo, MIDI, processing sound, compression.
Video: MPEG compression standards, various compression techniques.

D. List of practicals: (Minimum five experiments should be conducted by students)
. Point plotting, line & regular figure algorithms

. Raster scan line & circle drawing algorithms

. Clipping & Windowing algorithms for points, lines & polygons

. 2D / 3-D transformations

. Simple fractals representation

. Filling algorithms

. Graphics programming using OpenGL.

~NOoO O~ WNPR

E. Teaching/ Leaning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice
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G. Reading lists:
Books
1. Hearn,Bakei i Co mp@nt &@phi cs ( C WVRearsomeductati@and Ed. ) o
2. Foley, Vandam,Feiner, Hughesi Comput er Gr ap hi c 8§ PeprsonBducatignl e s (
3. Z. Xiang, R.Plastocki Schaumdéds outlines COoTapMtGawHGr aphi
4. D.F. Rogers,J. A.damsii Mat hemati cal El ements f oTfataComp
McGraw Hill
Mukherjee Arup, Introduction to Computer Graphics, Vikas
Hill, Computer Graphics using open GL, Pearson Education
W. M. Newman, R. F. Sprodlldi Pr i nci pl es mgutlenrt e@iraatg MiGoaws 0c 0
Hill.
8. Computer Graphics and Multimedia: Applications, Problems and solution by John DiMdeco,
Group Publication.
9. Computer Graphics, Multimedia and Animation by Malay K. PakhiteenticeHall
10. Multimedia, Computer Graphscand Broadcasting, by Taihoonkim, HojjatAdeli

No o

Magazines:
1. IEEE Multi Media MagazinelEEE Computer Society, United State

2. |EEE Computer Graphicand Applicationdvlagazine IEEE Computer Society, United State

Journals:

1. InternationalJournalof Graphics and Multimedi@JGM)

2. SERSC: Internationalournal of ComputeGraphics SERSC, Spain

3. International journal of Graphics and Image Processing, IFRSA, London, UK

Name of the Module: Compiler Design

Module Code: CSE 605

Semester: 6th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:

The course is designednteet with the objectives of:

1. providing a thorough introduction to the theory and practice of programming language translation

and to provide extensive hands experience with compiler construction tools and techniques,
introducing to the design and implentation of programming language translators,

2.
3. learn theoretical aspects of language design and translation are discussed and practically
demonstrated by developing a working compiler and grasp of compiler construction.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. design lexical and syntax analyzer phases of complier.
2. demonstrate the basic notions and techniques for programming language translation
3. demonstrate the basic notions and technitpreatermediate code generation.
4. generate and program a small compiler or interpreter.
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C. Subject matter:

Unit [:
Compilers, Analysis of the source programThe phases of the compiler, Cousins of the compiler.
The role of the lexical analyzerTokens, Patterns, Lexemes, Input buffering, Specifications of
a token, Recognition of a tokens, Finite automata, From a regular expression to an NFA, From a
regular expression to NFA, From a regular expression to DFA, Design of a lexicaeargdyerator
(LEX). Push Down Automata with working principle architecture.

Unit II:
The role of a parser:Context free grammars, Writing a grammar, Top down Parsingrénsive
Predictive parsing (LL), Bottom up parsing, Handles, Viable prefi@gerator precedence
parsing, LR parsers (SLR, LALR), Parser generators (YACC). Error Recovery strategies for
different parsing techniques.
Syntax director definitions: Construction of syntax trees, Bottarp evaluation of S attributed
definitions, L attributed definitions, Bottomp evaluation of inherited attributes. Type systems,
Specification of a simple type checker, Equivalence of type expressions, Type conversions.

Unit Il
Source language issuegActivation trees, Control stackscope of declaration, Binding of
names), Storage organization (Subdivision of -thon@ memory, Activation records), Storage
allocation strategies, Parameter passing (call by value, call by reference, copy restore, call by name)
Symbol tdbles, dynamic storage allocation techniques.
Intermediate languagesGraphical representation, Thraddress code, Implementation of three
address statements (Quadruples, Triples, Indirect triples).

Unit IV:
Code optimization: Introduction, Basicblocks & flow graphs, Transformation of basic blocks,
Dag representation of basic blocks, The principle sources of optimization, Loops in flow
graph, Peephole optimization.
Issues in the design of code generataa simple code gendoa, Register allocation & assignment.

D. List of practicals: (Minimum ten experiments should be conducted by students)
. Write a program for dividing the given input program into lexemes.

. Write a program to compute FIRST function.

. Write a progranmo compute FOLLOW function.

. Write a program to implement operator precedence parsing.

. Write a program on recursive descent parsing.

. Write a program to design LALR bottom up parser.

. Write a program to implement lexical analyzer using LEX tool.

. Write a LEX program to identify a simple and a compound statement.

. Write a LEX program to count the number of keywords and identifiers in a sentence.
10. Write a LEX program to convert an octal number into decimal number.
11. Write a YACC program toheck the validity of an arithmetic expression.

O©COoO~NOOUITA,WNPEF

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:

1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment aiva voice
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G. Reading lists:
Books
1. Aho, Sethi, Ullman i Compi | er Principl es PearSoe Educaiion, USBIN
8131759024, 9788131759028.
2. Holub-ACompi |l er Des i ¢Hall Of India®a.,Limiked, 2006, ISBN2812030778X,
9788120307780.

an

3. Torbenl gi di ulstMdugienntsCecormp i A er Desi gno, Springe

Media, 2011JSBN 0857298291, 9780857298294.

4. Steven S. Muchnick, Advanced Compiler Design Implementabtorgan Kaufmann, ISBN
1558603204, 9781558603202.

5. Robert Morgan. Building an Optimizing compiButterworthHeinemann, ISBN 155558179X,
9781555581794.

6. Keith Cooper, Linda Torczon, Cooper and @zwn. Engineering a compil&isevier, 2011, ISBN
0080916619, 9780080916613.

7. Andrew W. Appel, Maia Ginsburg, Modern Compiler Implementation Dafbridge University
Press, ISBN 0521607655, 9780521607650.

Magazines:
1. IBM System$/lagazine IBM, USA

Journals:

1. IEEE Explore- Compiler designssues for embedded processdEEE Computer Society , United
State

2. International Journal of Computer Applications, world Scientific, Singapore

3. ACM TOPLAS, ACM, United State
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Seventh Semester

Subect Code Subject P T L | Credit
CSET 701(I) Internet & Web Technd ogy 2 0 3 4
HSST 701 Mass @mmunicaion for Technology 0 0 3 3
XXX'1 701 Researd Pgper Communication 2 0 0 1
CSE- - 7XX Eledivei | 0 0 3 3
CSE- - 7XX Eledive i Il 0 0 3 3
CSE--702 Cryptography& Network Seaurity 2 0 3 4
CSE--703 Al & Neural Network 2 0 3 4

8 0 18 22

Name of the Module: Internet & Web Technology
Module Code: CSE 701

Semester: 7th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. to complete an walepth knowledge of web technology,
2. to know and to have the idea for different web application that mdsteselopers are likely to use,
3. to be aware of, and to have used, the erdrarats of the web applications,
4. to know the different types of wedpplication software.
B. Learning outcomes
Students successfully completing this module will be able to:
1. caevelop client/server applications
2. pdate and retrieve the data from the databases using SQL
3. ckvelop server side programs iretform of servlets

C. Subject matter.
Unit I
Introduction to HTML: HTML Common tagsList, Tables, images, forms, Frames; Cascading Style
sheets;
Introduction to Java: Scripts, Objects in Java Script, Dynamic HTML with Java Script
Unit 11
XML: Document type definition, XML Schemas, Document Object model, Presenting
XML, Using XML Processors: DOM and SAX
Java Beans: Introduction to Java Beans, Advantages of Java Beans, BDK Introspection, Using Bound
propeties, Bean Info Interface, Constrained properties Persistence, Customizes, Java Beans API,
Il ntroduction to EJB©O6s
Unit 11
Web Servers and ServletsTomcat web server, Introduction to Servelets: Lifecycle of a Serverlet,
JSDK, The Servelet API, The javax.servelet Package, Reading Servelet paraanetdreading
Initialization parameters. The javax.servelet HTTP package, Handling Http Request & $&sspon
Using CookiesSession Tracking, Security Issues,
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Introduction to JSP: The Problenwith Servelet The Anatomy of a JSP Page, JSP Processi®P
Application Design with MVC Setting Up and JSP Environment: Installing the Java Software
Development Ki, Tomcat Server & Testing Tomcat

Unit IV:

JSP Application Development:Generating Dynamic Conterifising Scriptingelements Implicit JSP
Objects, Conditional ProcessirigDisplaying Values Using an Expression to Set an Attribute,
Declaring Variables ah Methods Error Handling and Debugging Sharing Data Between JSP
pages, Requests, and Users Passing Control and Date betweeni Pagming Session and
Application Data’ Memory Usage Considerations

Database AccessDatabase Programming using JDB&wdying Javax.sql.* package, Accessing
a Database from a JSP Page, Applicati@pecific Database Actions, Deploying JAVA Beans
in a JSP Page, Introduction to struts framework.

D. List of practicals:
1. Basic use of html tag, linking image taldlame, form design.
2. DHTML- inline styles, creating style sheets with the style element, linking external style
sheet, positioning elements, user style sheet.
3. Creating event handler thatesponds to mouse andkeyboard event: Onload,
onmouseover, onmouseout, onfocus, onblur, onsubmit, orresult, onclick, onchange.
4. Structuring data with xml, xml parser, extensible style language (xsl); customising markup
language.
Configuring apachtomcat server.
Building simple jsp: Declaring variables and methods in jsp, inserting java expression in
jsp, processing request from user, generating dynamic response for the user. Accessing
database fronjsp, inserting applet into jsp.

o a

E. Teaching/ Learning/ Practicepattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

ReadingLists:
Books

1. Xa v i eWeb Techndiogy & DesignNew Age Publication.
2. AiJdava Server Programming, J2EE edition. (VOL | and VO& MYROX publishers.
3.Chr i s \BebPregsammifig, building internet applications, 2nd ed@ioNILEY Dreamtech
4. Patrick Naught on Theampléte Rdfeeence JaB irifth EdidigicGraw
Hill Education
Hans BelawmsSdrverPaggssSPD O6Rei | | y.
Di et el alntatnetNundaMortd Widé WébHow to progrand PHI/Pearson Education Asia
Joc!| SkKkI ar , AWeb Warrier gui de to web desig

.1 an Gr @aheXHnVIL 1Web Developement SourcebopWiley
.l'an Gr aham a mMideXNLiSpenificafianiGuide, Wiley
0.lan GrahamJ o h mhe HTMLStylesheeBourcebools, Wiley and Sons

P © 0~ O Ul
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Magazines:
1. Digital Web MagazineNick Finck United State

Journals:

1. InternationalJournalof InformationTechnologyandWebEngineering (IJITWE), Information
Resources Management Association

2. Journalof WebSemantics Elsevier Netherland

Name of the ModuleMass Communication for Technology
Module Code:HSS 701

Semester7™

Credit Value: 3[P=0, T=0, L3]

A. Objectives:

The course is designednteetthe objectives of:

1. Imparting theoretical lectures with case discussion.
2. Teaching with inclusive learning.
3. Making students aware about the importance of this subject irfuhaie career.
B. Learning outcomes:
Students successfully completing this module will be able to :
1. Students will be able to work with efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely much battdreir workplace.

C. Subject matter:

Unit-1:

Fundamentals of Mass CommunicationDefinition of Mass Communication, importance, scope,

importance, related fields, history of mass communication.

Unit-II:

Dissemination of Scientific & Technical knowledge (DSTK):Difficulties with distribution of scientific
and technical information is rapid increasing with unprecedented spade of science and technology.
Further, engineers are made to meet with this challenge. The subject should edwenvitedge so as
to establish adequate and effective distribution of information. Lack of information cannot make a
sound engineer. Engineers should be specialists in information dissemination for which a course on
DSTK is of paramount importance. Enginreeshould be made to write articles and research papers
fluently and confidently. They should be taught to organize seminar and conferences deliver talks as
well in the seminars and conferences. They should also be taught the technique of publishimgesagazi
and journals.

D. Teaching/ Learning/ Practice pattern:

1. Teaching : 50%
2. Learning/ case presentation : 30%
3. Assignment : 10%
4. Attendance 1 10%
E. Examination pattern:
1. Theoretical Examination 150
2. Class test : 30
3. Assignment : 20
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F. Readig lists:
Books:
1. Murthy, D.V.R. Development of Journalism, Dominant Publishers, 2001
2. Naarula, Uma. Development Communication Theory and Practice,-AHand Publication Ltd
New Delhi; 1990.
3. Sharma, Suresh Chandra, Media Communication and DevelopRemat Publication, 1987.
4. UNESCO, 6Di fferent Theories and Practicebd, 1
Magazines:
1. Media and Communication
2. Communication Magazine
Journals:
1. Mass Review
Journal of Communication Studies
Mass Communication and Society
Journal of MassCommunication
Communicator
Journal of Communication

© gk wnN

Name of the ModuleResearch Paper Communication
Module Code XXX-701

Semester7"

Credit Value: 1[P=2, T=0, L=0]

A. Objectives:

The course is designéd meet the objectives of:

1. Business research & process of planning, acquiring, analyzing and disseminating relevant data,
information and insights to decision makers in ways that mobilize the organization to take
appropriate actions that, in turn, maximize business performance.

2. Making students awalabout the importance of this subject in their future career.

B. Learning outcomes:

Students successfully completing this module will be able to :
Understanding of Research process and types
Formulate the research problem

Design the research

Able to collectdata

Analyze the data using SPSS

Interpret the results

Write the report

NookwhE

C. Subject matter:

Unit 1:

Introduction to Business ResearcktMeaning and Significance of Research in Business; Different
Approaches to Resear¢lScientific Methods and Nescientific Methods;
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Data Collection in Classroom Principles and purposes, description, strengths and limitations, where and
how to begin dataollection, designing suitable instruments, recording data, data maintenance.

Unit 11
The Research Problem and Desigirormulation and Definition of Business Research Problem;
Formulation of Research Hypotheses, Business Research Dédegming and Formation

Unit 111
Sampling Design and Measurement TechniquesThe Sampling Design Process; Types of Sample
Designi Probability and Nosprobability Sampling Designs.

Unit 1V:
Data Collection Tools and Data Processin@Questionnaires and Observation Forms; Questionnaire
Design Process;

Unit V:

Analysis of Data Basic Data Analysis Descriptive Statistics; Univariate Statisticslypotheses Testing;
Bivariate Analysid Test of Differences and Measures of Associatiualtivariate Analysis.

Unit VI:

Business Research Repoitmportance of the Report & Presentation; Business Report Format; Report
Writing; Oral Presentation; Research Follaw

D. Teaching/ Learning/ Practice Pattern:

1. Teaching : 50%
2. Learning/ cas@resentation : 30%
3. Assignment 1 10%
4. Attendance :10%
E. Examination pattern:
1. Theoretical Examination : 50
2. Class test : 30
3. Assignment : 20

F. Reading lists:

Books:

1. zikmund, Babin, Carr & GriffinBusiness Research Metho@gngage_earning. &' Edition.

2. Bryman & Bell. Business Research Methods, OxfdfdEdition.

3. Cooper & Schindler. Business Research Methods, TMH

4. C.R. Kothari,Research Methodology: Methods and Techniques,New Age International
Magazines:

1. R & D Magazine

2. Research Magazine

3. Scientific Magazine
Journals:

1. Mass Review

2. Journal of Communication Studies

3. Mass Communication and Society
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4. Journal of Mass Communication
5. Communicator
6. Journal of Communication

Name of the ModuleCryptography &Network Security
Module Code: CSE 702

Semester: 7th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is designed to meet the objectives of:

1. security breaches can be very expensive in terms of business disruption and the financial losses that
mayresult,

2. increasing volumes of sensitive information are transferred across the internet or intranets
connected to it,

3. networking that make use of internet links are becoming more popular because they are cheapef
than dedicated leased lines. This, howewevplves different users sharing internet links to
transport their data,

4. directors of business organizations are increasingly required to provide effective information
security.

B. Learning outcomes:

Students successfully completing this module will be able to:

identify some of the factors driving the need for network security,

identify and classify particular examples of attacks,

define the terms vulnerability, threat and attack,

identify physical pmts of vulnerability in simple networks,

compare and contrast symmetric and asymmetric encryption systems and their vulnerability to

attack, and explain the characteristics of hybrid systems,

6. explain the implications of implementing encryption at diffetemels of the OSI reference mode,

7. explain what is meant by data integrity and give reasons for its importance,

8. describe methods of providing assurances about data integrity,

9. describe the use of hash functions and explain the characteristics-afpred collisionfree
functions,

10. describe and distinguish between different mechanisms to assure the freshness of a message,

11. explain the role of thirgbarty agents in the provision of authentication services,

12. discuss the effectiveness of passwords in acaggsot and the influence of human behaviour,

13. identify types of firewall implementation suitable for differing security requirements,

14. apply and explain simple filtering rules based on IP and TCP header information,

15. distinguish between firewalls based on kgdiltering routers, application level gateways and
circuit level gateways.

akhownPE

C. Subject matter:

Unit I:
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Introduction of Information Security, Cryptography, Conventional Encryption, Symmetric key
cipher: Traditional technique: Substitution cipher, Transmission cipher, Stream Cipher, Block
Cipher, Roaster Machine.

Unit II:

Modern Symmetric Techniques, Mathatics of symmetric key cryptography, Cryptanalysis of
classical ciphers, General Attacks, Secret and Private Key Cryptography, DES, Modes of operation
of DES, Automatic Variable Key, Proof of DES, Merits and Demerits of DES, Quantification of
PerformanceTDES, Advanced Encryption Standard/AES, Comparison of Secret Key Systems,
Modes of operation of AES Limitations of AES, Limitation of Secret or Private Key Crypto
systems.Asymmetric key cryptography: Mathematics of Asymmetric key cryptography, Public Key
Cryptography RSA Algorithm, Limitations of RSA Algorithm, Comparison of RSA and TRAP

DOOR Public Key Crypto systems, Rabin Cryptosystem, ElIGamal Cryptosystem, Elliptic Curve
Cryptosystems.

Unit Il

Key management: Key Transport Protocols, Needham Siéwé&rotocol, Key Agreement

Protocol, Diffie-Hellman Protocol, Station to Station Protocol, Merkless Puzzle Technique of key
agreement, Public Key Distribution, Message integrity and message authentication, Cryptography
hash function, Digital Signaturenity Authentication.

Unit IV:
Networks security: Application Layer: PGP and S/MIME, Transport Layer: SSL and TLS,
Network Layer: IPSec, Advanced Error Control Techniques in Network.

D. List of practicals:
().  Finding GCD of two integer numbeiSuclidian and Extended Euclidian Algorithm,

Finding the inverse: Additive and multiplicative
(ii).  Traditional Symmetric Cipher techniques:
a) Mono alphabetic Cipher: Additive, Multiplicative, Affine
b) Poly alphabetic Cipher: Autokey cipher, Playfair cipher, Elpher, Vigenere
cipher.
c) Transposition cipher
(iii). Modern Symmetric Encryption: Data Encryption (DES), Advance Encryption Standard
(AES).
(iv).  Asymmetric Cipher: RSA, Elgamal, Rabin, Elliptic Curve Cryptosystem.
(v). Digital Signatures: RSA digital signature schefkgamal digital signature, etc.
(vi).  Entity Authentication: Challenge response, Zero knowledge, etc
(vii).  Key management: DiffietHellman, etc.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%

Learning: 10%
Practice: 50%
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F. Examination pattern:
1. Theoretial Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

Books

1.C. T. Bhuni a, Al nformation Technol ogy Networ k

2. At ul Kahate, ACryptogr ap hy-HidBddcatihre @72008t Kk Secur

3. Mi chael Enfoisnation Vdadare: How to Survive Cyber Attacks Os b o r nHill, Mc Gr
2001.

4. Bri an Hatch, James Lee and George Kurtz, i Ha

Solutionso, b, 1e8B.ne Mc Gr aw

5. Kennet h R. Van Wnddent RRsponbe'Rallly,20®T. no, i

6. Kevin Mandia, Chris Prosiséilncident Response: Investigating Computer Cdme
Osborne/McGrawHill, 2001.

7. Mi k e Sc MHackel'snChallengeiMcGraw Hill Professional, 2002.

8. Julia Allen, AThe CERT Gui de t addiSopWesleyn200d.nd N

9. Ri char d Authent®ationt Hnom fPasswords to Public KeyAddisonWesley, 2002.

10.Stuar't Mc Cl ur e, S a u nWeb HaBking: Attack® h d e ®r AjEiRdaz b , |,

Wesley Professional, 2003 .
11.Mi ke Shema, Bradley C. Johnson, Keith J. Jon
Configuration Techni g2 6, San Val , Il ncorpor
Magazines:
1. Information Security SCMagazine Haymarket Media Inc., United State
2. InfoSedVlagazinesUnited Kingdom

Journals:
1. Journal ofComputer Security, I0S press, Netherland
2. InternationalJournal of Information SecuritySpringer United State

3. Journal of Information Securitgnd Applications Elsevier Netherland

Name of the Module: Artificial Intelligence & Neural Network
Module Code: CSE 703

Semester: 7th

Credit Value: 4 [P=2, T=0, L=3]

Module Leader:

A. Objectives:
The course is desigdto meetthe objectives of:

1. Tointroduce the fundamental concepts of artificial intelligence;

2. To equip students with the knowledge and skillegic programming using Prolog;

3. To explore the different paradigms in knowledge representation and reasoning;

4. To understand the contemporary techniques in machine learning;

5. To evaluate the effectiveness of hybridization of differeni@aifintelligence techniques.
. Le

1.

B. Learning outcomes

understand the history, development and various applications of artificial intelligence;
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2. familiarize with propositional and predicate logic and their roles in logic programming;

3. understand the programming language Prolog and write programs in declarative programming style;

4. learn the knowledge representation and reasoning techniqueshasatk systems, cabased
systems, and modélsed systems;

5. appreciate howncertainty is being tackled in the knowledge representation and reasoning process,
in particular, techniques based on probability theory and possibility theory (fuzzy logic);

6. master the skills and techniques in machine learning, such as decesiowlaction, artificial neural
networks, and genetic algorithm;

C. Subject matter.

Unit I:
Artificial Intelligence (Al): its roots and scope : Early history and applications; the development of
formal logic; the Turing test; overview of Al applicati@reas: game playing, automated theorem
proving, expert systems, natural language understanding and semantics, planning and robotics, and
machine learning.

Unit 11
Knowledge representation: Technique using semantic network & conceptual dependency :The
Propositional Calculus and Predicate Calculus; using inference rules to produce predicate calculus
expressions; strategies and structures for state space search; heuristic search; ie; DFS, BFSY,
bidirectional search, Best first search, A & A* algorithmolgem reduction AO* search, constraint
satisfaction, Mini Max search, recursibased search; admissibility, monotonicity and informedness of
search algorithms.

Unit IlI:
Knowledge representation and reasonindRulebased production systems; cdmesedreasoning
systems and model based reasoning systems; reasoning under uncertain situations: stochastic methods,
fuzzy logic and fuzzy set theory; fuzzy expert systems.
Machine learning :Decision tree induction algorithms; artificial neural networks; geragjorithms.

Unit IV:
Hybrid: intelligent techniques and maintenance of intelligent systems :Hybridization of neural
networks, fuzzy logic, genetic algorithms and other intelligent techniques for problem solving;
maintenance of the completeness, camess and consistency of intelligent systems.

D. List of practicals:

Simulate DFS

Simulate BFS

Simulate A*

Simulate 8 Puzzle Problem

WAP to implement and function using ADALINE with BIPOLAR inputs and outputs

WAP to implement and function usidgADALINE with BIPOLAR inputs and outputs

WAP to implement discrete Hopfield network and test for input patterns

Write a programme to implement fuzzy set operation and properties

Write a programme to implement composition of fuzzy and crisp relations.

0. WAP to perform MAX-MIN composition of two matrices obtained from Cartesian product.

1. Write a programme for maximizing f(x) £ msing GA where x is ranges from 0 to 31 perform
only 5 iteration.

RRpoo~NoOR~wNE

E. Teaching/ Learning/ Practice @ttern:
Teaching: 40%
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Learning 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading Lists:
Books
1. El aine Rich and Kevin KMcGrawHill Conipaniesne. f i ci al I n
2. stuart Russel | AdficidinfPel leirg&docei ng ,PMantcealh. Appr
3. Davin Pool e, Al an Ma c ICamputdtidnal IntalilyehceRAalagiday Go e b g
Approactd Oxford University Press.
4. Geor ge FArtifidiallgiedligence: @tructure and Strategiés Complex Problem
S o | v AddigoaWesley, 2009SBN:0321263189, 9780321263186
5 Nil s J. Nil sson, AAr t i f i MorganlKaufmannelboB,ilSBe:nc e : A
1558605355, 9781558605350
6. Thomas Abtificanntelligence: Theory and Practiée Addision Wesley.
7. Mike Sharples, et al Cdmputers and Thought: A practical Introduction to Artificial
Intelligenc&® A Bradford Book 1989
8. Xin-Xi ng T a Vagtual Reality: HymarfiComputer InteractionnTech, 2012
9. Ray Kurzweil The Age of Intelliget Machines The MIT Press 1992
10. David Poole, Alan Mackworth Arfificial Intelligence: Foundations of Computational Agents
Cambridge University Pres2010
Magazines:
1. Al Magazine- Association for the AdvancementAotificial Intelligence AAAI Press, USA
2. |EEEIntelligentSystem#lagazine, Computer Society, United State
Journals:
1. Atrtificial Intelligent by Elsevier, Netherland
2. Artificial Intelligent in medicine by Elsevier, Netherland
3. Journal of Artificial Intelligent Research(JAIRAAAI Press, USA
4. AppliedSoft Computing Journal- Elsevier Netherland
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ELECTIVE i1

Name of the Module: Bienformatics
Module Code: CSE 701A
Semester: 7th

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. Tointroduce the fundamiahconcepts of Bioinformatics,
2. To equip students withe software of Bioinformatics,
3. To explore the different paradigms in Data mining, HMM, Biocomputing.

B. Learning outcomes
Students successfully completing this module will be able to:
1. know monaepts of genomics and proteomics,
2. describe bioinformatics algorithms such as dynamic programming, hitidekov models and
monte carlo,
3. utilize bioinformatics tools suchs Pymol, Blastand ClustalW,
4. code solutions to bioinformatics problems utilizing toslgh as R, biopython, bioperl,
5. do research areas in bioinformatics.

C. Subject matter.

Unit -1
Introduction to Bioinformatics: Definition and History of Bioinformatics, Internehé
Bioinformatics, Introduction to Data Mining, Applications of Data Mining to Bioinformatics Problems
and Applications of Bioinformatics

Unit 7
Bioinformatics Softwares: Clustal V, Clustal W 1.7, RasMol, Oligo, Molscript, Treeview, Alscript,
Genetc Analysis Software, Phylip

Unit -l
Biocomputing: Introduction to String Matching Algorithms, Database Search Techniques, Sequence
Comparison and Alignment Techniques, Use of Biochemical Scoring Matrices, Introduction to Graph
Matching Algorithms, Atomated Genome Comparison and its Implication, Automated Gene
Prediction, Automated Identification of Bacterial Operons and Pathways; Introduction to Signalling
Pathways and Pathway Regulation. Gene Arrays, Analysis of Gene Arrays

Unit -IV
Markov chains and applications Systems Biologyan introduction
Machine Learning Methods, Hidden Markov models, Applications of HMM in gene identification and
Profiles HMMs, Neural Networks and Support Vector machines

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
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E. Examination pattern:

1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. Claverie, J.M. and Notredame C. 2003 Bioinformatics for Dummies. Wiley Editor.
2. Letovsky, S.I. 1999 Bioinformatics. Kluwer Academic Publishers.
3. Baldi, P. and Brunak, S. 1998 Bioinformatics. The MIT Press.
4. Setubal, J. and Meidanis, 1996 Introduction to Coputational Molecular Biology.PWS
Publishing Co., Boston.
5. Lesk, A.M. 2002 Introduction to Bioinformatics. Oxford University Press.
6. Rastogi, S.C., Mendiratta, N. and Rastogi, P. 2004 Bioinformatics: Concepts&Skills
Applications. CBS Publishers & Distributors, New Delhi.
7. Vyas, S.P. and Kohli, D.V., Methods in Biotechnology and Bioengineering.
8. Singer, M. and Barg, P. Exploring Genetic Mechanism.
9. Fogel, G.B. and Corne, D.W., Evolutionary Comagion in Bioinformatics.
10. Genetic Library Construction and Screening: Advanced Tgebs and Applicationd:ab Manual
11. Patterson, B.K., Techniques in Quantification and Localization of Gene Expression.
12. Mont, D.W., Bioinformatics: Sequenend Genome Analysis.
13. Evens, W.J. and Grant, G.R., Statistical Methods in Bioinformatics: An Introduction.
14. Liu, B.H., Statistical Genomics: Linkage Mapping and QTL Analysis
15. Bowtell, D. and Sambrook, J. DNA Microarrays.
16. Pierre Bddi and Soren Brunak, Bioinformatics: The Machine Learning Approach.
17. Jae K. Lee, Statistical Bioinformatics, John Wiley & Sons Inc.

Magazines:

Journals:

1. International Journal of Bioinformatics Research and Applications, indersciautdecation,
Switzerland

2. Journal of Bioinformatics and Computational Biolegyorld scientific publishing Co., Singapore.

3. Journal of Bio technology, Elsevior.

Name of the Module: Quantun€omputing
Module Code: CSE702A
Semester: 7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:
1. to understand the building blocks of a quantum computer.
2. to understand the principles, quantum information and limitation of quantum operations

formalizing.
3. to understand the quantum error and its correction.
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B. Learning outcomes
Students successfully completing this module will be able to:

1. understand andxplain the basic notions of Quantum Compuimguding Quantum Bits and
registers, Quantum Evolution, Quantum Circuits, Quantum Teleportation and the basic Quantum
Algorithms known at the present time

2. identify the essential difference between the atasgiaradigm and the quantum paradigm of
computation and appreciate why quantum computers can solve currently intractable problems.

3. know different kinds of synthesis techniques and algorithms.

4. design different reversible circuits using different simukty. Revkit, JQuantum etc.

C. Subject matter.
Unit I:
Fundamental Concepts:Global Perspectives, Quantum Bits, Quantum Computation, Quantum
Algorithms, Quantum Information, Postulates of Quantum Mechanisms.
Unit II:
Quantum Computation: Quantum Circuit§ Quantum algorithms, Single Orbit operations, Control
Operations, Measurement, Universal Quantum
Gates, Simulation of Quantum Systems, Quantum Fourier transform, Phase estimation, Applications,
Quantum search algorithmfisQuantum counting Speeding uphe solution of NR complete problems
T Quantum Search for an unstructured database.
Unit I
Quantum Computers: Guiding Principles, Conditions for Quantum Computation, Harmonic Oscillator
Quantum Computer, Optical Photon Quantum Compgu@ptical caviy Quantum electrodynamics,
lon traps, Nuclear Magnetic resonance.
Quantum Information : Quantum noise and Quantum Operatibi@assical Noise and Markov
Processes, Quantum Operations, Examples of Quantum noise and Quantum OjjeAgidinations
of Quartum operations, Limitations of the Quantum operations formalism, Distance Measures for
Quantum information.
Unit IV:
Quantum Error Correction : Introduction, Short code, Theory of Quantum EirGorrection,
Constructing Quantum Codes, Stabilizer codes, Falttierant Quantum Computation, Entropy and
informationi Shannon Entropy, Basic properties of Entropy, Von Neumann, Strong Sub Additivity,
Data Compression, Entanglement as a physical resource.
D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.

F. Reading lists:
Books
1. C. T. Bhuni a, A Qu a MNewi Wge In@matignalt PublighérsISBN
10: 81224307591SBN-13: 9788122430752
2. Mi cheal A. Ni el sen. & |l ssac L. Chiang,0,AQu
Cambridge University Press, 201&BN: 1139495488)781139495486.
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3. Mi ka Hirvensal o, AQuantum Computingbo, Sprihget
3662096366, 9783662096369

4. Sahni , AQuant um Co mpHiltEducagian, 2007,al$B&: 00¥06540@OW
9780070657007

5. Colin P. Wi | |i an@u,anfi Bxnp ICoormgptuitd msgoi, n Springkgr
Media, 2010, ISBN: 1846288878, 9781846288876

6. Phillip Kaye Raymond Laflammélichele Mosca fi An | ntta oQuwantiwm Comput
, Oxford University Press, 2007

7. Giuliano BenentiGiulio Casatj Giuliano Strini APrinciples of Quantpum
Il nformati ondo, World Scientific, 20014.

8. Noson S. Yanofskylirco A. Mannucgi 6 Quantum Competi BSgi émtri [sCto:
Cambridge University Press, 2008

9. N. David Mermin AQuantum Computer Science: An I nftr
Press, 2007

100Ji anni s K. Pachos, O Il ntroducti on CamioridgeT o p o| 0 ¢
University Pres.

1l1.Marinescu Dan C., 0 Appr cPeacshniEdugatid@uant um Comgut

12. Salvador Elias Venegasndr ac a, AQuantum Wal ks for Comput
Claypool.

13. Eleanor G. RieffelWolfgang H. Polak Quantum Computing: A Gentle IntroducteorMIT
Press, 2011SBN: 0262015064, 9780262015066

Magazines:
1. Cosmos, Australia.
2. The Quantum Quest for a Revolutionary Computer, Time.

Journal:

1. Quantum information and Computing, Rinton press, New JerseyS8N:15337146
2. Information and Computation, Elsevier, ISSN:0&B10D1

3. The Future of Quantum Information Processing, Sci¢Bpecial Issue).

4. ThelEEE Journal of Quantum Electronics, IEEE

Name of the Module: Robotics
Module Code: CSE703A
Semester: 7th

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. understandhe basic concepts associated with the design and fuimgfiand applications of
Robots,
2. study about the drives and sensors used in Robots
3. learn about analyzing robot kinematics and robot programming
B. Learning outcomes
Students successfully compieg this module will be able to:
1. perceive human stas using multimodal interfaces,
2. model and recognise human actions,
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3. use adaptive shared control methods to assist humans itessigir
4. use learning algorithms to improve their performance thrauiginaction with humans.

C. Subject matter.

Unit [:
Fundamentals Of Robot :Roboti Definitioni Robot Anatomyi Co-ordinate Systems, Work
Envelope, types and classificatibispecificationg Pitch, Yaw, Roll, Joint Notations, Speed of Motion,
Pay Load Robot Parts and FunctioihdNeed for Robot$ Different Applications

Unit 11
Robot Drive Systems And End EffectorsPneumatic Drive$ Hydraulic Drivesi Mechanical Drive$
Electrical Drives’ D.C. Servo Motors, Stepper Motor, A.C. Servo Motofalient Features,
Applications and Comparison of Drives End Effectorssrippersi Mechanical Grippers, Pneumatic
and Hydraulic Grippers, Magnetic Grippers, Vacuum Grippers; Two Fingered and Three Fingered
Grippers; Internal Grippers and External Gripp&alection and Design Considerations

Unit Il
Sensors And Machine Vision Requirements of a sensor, Principles and Applications of the following
types of sensoris Position of sensors (Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders,
Pneumatic Bsition Sensors), Range Sensors (Triangulation Principle, Structured, Lighting Approach,
Time of Flight Range Finders, Laser Range Meters), Proximity Sensors (Inductive, Hall Effect,
Capacitive, Ultrasonic and Optical Proximity Sensors), Touch SensangryE$ensors, Analog Sensors),
Wrist Sensors, Compliance Sensors, Slip Sensors. Camera, Frame Grabber,
Sensing and Digitizing Image Datesignal Conversion, Image Storage, Lighting Techniques. Image
Processing and AnalysisData Reduction: Edge deteatid-eature Extraction and Object Recognition
Algorithms. Applications Inspection, Identification, Visual Serving and Navigation.

Unit IV:
Robot Kinematics And Robot Programming: Forward Kinematics, Inverse Kinematics and
Differences; Forward Kinematics and Reverse Kinematics of Manipulators with Two, Three Degrees of
Freedom (In 2 Dimensional), Four Degrees of Freedom (In 3 Dimensibn@Bviations and Problems.
Teach PendarRrogramming, Lead through programming, Robot programming Languagkis
Programming Motion Commands, Sensor Commands, End effecter commands, and Simple programs
Implementation And Robot Economics:RGV, AGV; Implementation of Robots in Industrie¥arious
Steps; Safety Considerations for Robot Operations; Economic Analysis of Rdtmidack Method,
EUAC Method, Rate of Return Method.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. ReadingLists:
Books

1. M. P. Groover, Tienotdostoiggl Robgtaommi ngHiland Ajg

2001
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2. FuK.S. Gonzalz.R&G,nd Lee C.S. G. , AfRobotics Control, $

McGrawHill Book Co., 1987

3. Yoram Kor en, A Ro b o t-HillBsok €oo 1992Engi neer s 0, Mc Gr
4. Janakiraman. P. A. , AfRobot i c-BlillLb;9ASd | mage Pr oc 4
5. Lorenzo Sciaviccduigi Villani, fRoboti cs: Model |l i ng, Pl anni n
6.George A.Bekey iRobotics: StatChaodtlt engesArt | aper Fatu
2008
7.RKMittall J Nagrath, fARoboti cs an dHilEducdtion(®003)1 Edi
8. S K Saha, ﬁlntroductl oGQrawt Hill ERuoakiom 2008)s 1 st Edi
9. Appin Knowledge Solutions, fARoboticso, Jong
10. Oliver Brock Jeffrey C. TrinkleFabio Ramos R b ot i ¢ s: Science and Sy {
2009

Magazines:

1. Robot Magazine, Maplegate Medid2 Old Ridgebury Roadpanbury, CT 06810

Journals:
1. Robotics and Autonomous Systems, Elsiver, Netherlands
2. International Journal of Advanced Robotic Systems, Open Access .
3. International journals of robotics research publish8age PublicationdJnited State

Name of theModule: Data Mining & Warehousing
Module Code: CSEZ04A
Semester: 7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:
1. understand classical models and algorithms in data warehousing andrdata
2. enable students to analyse the data, identify the problems, and choose the relevant models and
algorithms to apply

3. assess the strengths and weaknesses of various methods and algorithramalydetheir
behaviour

B. Learning outcomes

Students successfully completing this module will be able to:
1.learn implementation of classical algorithms in data mining and data warehousing
2. learnto identify the application are# algorithms, and apply them,
3. learn clustering applicatiaand resent works in data mining.

C. Subject matter.

Unit I:
Data Warehousing Data warehousing ComponeiitBuilding a Data warehouse Mapping the Data
Warehouse to a Multiprocessor ArchitectiuirBBMS Schemas for Decision Suppdata Extraction,
Cleanup, and Transformation Todlsletadata.

Unit II:
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Business Analysis Reporting and Query tools and Applicationslool Categories The Need for
Applicationsi Cognos Impromptii Online AnalyticalProcessing (OLAP) Needi Multidimensional
Data Modeli OLAP Guidelines Multidimensional versus Multirelational OLAPCategories of Tools
T OLAP Tools and the Internet.

Unit I
Data Mining: Introductioni Datai Types of Datd Data Mining Functionalitie$ Interestingness of
Patterng Classfication of Data Mining Systems Data Mining Task Primitivesintegration of a Data
Mining System with a Data Warehouséssued Data Preprocessing.

Unit IV:
Association Rule Mining and Classification:Mining Frequent Patterns, Associations and Correlations
T Mining Methodsi Mining Various Kinds of Association RuldsCorrelationAnalysisi Constraint
Based Association Mining Classification and PredictionBasic Concepts Decision Tree Induction
BayesianClassificationi Rule Based Classification Classificaion by Backpropagatioii Support
Vector Machinesi Associative Classificatiori Lazy Learnersi Other Classification Methods
Prediction

Unit V:
Clustering and Applications and Trends in Data Mining: Cluster Analysis- Types of Datal
Categorization oMajor Clustering Methods Kmeansi' Partitioning Method$ Hierarchical Methods
DensityBased Method$ Grid Based Methods ModelBased Clustering Methods Clustering High
Dimensional Data Constraini BasedCluster Analysig Outlier Analysisi DataMining Applications.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading lists:

Books
1. Alex Berson and Stephen J. Smith, iDdH# Wa
Edition, Tenth Reprint 2007.

2. Ji awei Han and Mi cheline Kamber , fDat a Mi
Elsevier, 2007.
3. PangNing Tan, M¢c h a e | Steinbach and Vipin Kumar, i

Education, 2007.

4 . K. P. Soman, Shyam Diwakar and V. Ajay i, I
Economy Edition, Prentice Hall of

India, 2006.

5. G. K. @uwpttda ,oni tlontbrad a Mi ni ng with Case St
Hall of India, 2006.

6 . Daniel T.Larose, AfADat a -IMdrsoiénceg200det hods and
7.Margaret H. Dunham, "Data Mining: Introductory and Advanced Topics", Prentice Hall,.2003

8. M. Golfarelli,S. RizzifiData Warehouse Design: Modern Principles and Mdtiiogie® McGraw

Hill, 2009.

9 . Arun K Pujari, AData Mining Techniqgueso, S
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Magazines:

Journals:
1. Knowledge and Data Engineering, IEEE Transactjo8SN:1041-4347

2. Data Mining and Knowledge Discovery, SpringkE3SN:13845810(Print) 1573 756X (Online)
3. International Journal of Data Mining, Modelling and Managem&&N online:17591171,ISSN
print: 17591163

Name of the Module: Data Compression
Module Code: CSEZ05A
Semester: 7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:
1. introduce the fundamentatencepts of Data Compression,

2. equip students with the knowleslgnd skills of coding Theory,
3. explore the different paradignof image ad data compression.

B. Learning outcomes
Students successfully completing this module will be able to:
1. learn Lossy, Lossless compression.
2. learnTransformation for compression like DCT, DFT, vector transformation.
3. learn JPEG compression techniques.
4. learn Video, audio compressiett.

C. Subject matter.

Unit I:
Introduction: Compression Techniques: Loss less compression, Lossy Compression, Measures of
prefonnance, Modeling and coding, Mathematical Preliminaries for Lossless compression: A brief
introduction to information theory, Models: Physical models, Probability models, Markov models,
composite source model, Coding: uniquely decodable codes, Prefix codes.

Unit 11
Huffman coding: The Huffman coding algorithm: Minimum variance Huffman codes, fdap
Huffman coding: Update procedure, Encoding procedure, Decoding procedure. Golomb codes, Rice
codes, Tunstall codes, Applications of Hoffman coding: Loss less image compression, Text
compression, Audio Compression.

Unit 11
Arithmetic Coding: Coding asequence, Generating a binary code, Comparison of Binary and
Huffman coding, Applications: Bievel image compressiehhe
JBIG standard, JBIG2, Image compression. Dictionary Techniques: Introduction, Static Dictionary:
Diagram Coding, Adaptive Dictionarfhe LZ77 Approach, The LZ78 Approach, Applications: File
CompressioftUNIX compress, Image Compression: The Graphics Interchange Format (GIF),
Compression over Modems: V.42 bits, Predictive Coding: Prediction with Partial match (ppm): The
basic algorithmThe ESCAPE SYMBOL, length of context, The Exclusion Principle, The Burrows
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Wheeler Transform: Mowéo-front coding, CALIC, JPEG.S, Multi-resolution Approaches,
Facsimile Encoding, Dynamic Markoy Compression.

Unit IV:
Mathematical Preliminaries for Lossy: Coding Distortion criteria, Models, Scalar Ouantization:
The Quantization problem, Uniform Quantizer, Adaptive Quantization, Non uniform Quantization.
Vector Quantization: Advantages of Vector Quantization over Scalar Quantization, The-Bode
GrayAlgorithm, Tree Structured Vector Quantizers.
Structured Vector Quantizers.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. PracticalExamination: Conducting experiment and viva voice

F. Reading lists:
Books

Khalid Sayood, Al ntroduction to Data Compres
Ida Mengyi Py AFundament al Dat a @eimemane, 205 on 0, But t
Adam Drozdek A EIl ement s of Doaks/@olethomspnrLeaming, 20020 , Br
David Salomon fAVal émapitle Codes for Data Compression
Khalid Sayood fLossl ess Compression Handbookod, Ac a
Source WikipedidlLC Books A Compr essi on Al gorithms: Lossl
Lossy Compression AlgorithmsyH f man Codi ng, Lossl ess Data Cd
Books, 2010

ogrwNE

7. Kamisetty Ramam RaBatYip, A The Transform and Data Compr ¢

2010
8 S Sharma, AFundamentals of Data Compressiono
9. Peter D. Symes, fundamahtalcompressig teehniquésand:an overview of the
JPEG and MPEG compr esHil1l®98 systemso, McGraw

Magazines:

Journals;

Name of the Module: Realime systems
Module Code: CSE 706A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. To characterize the problem spacetéak systems address and what are the specialized
requirements of redlme systems
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2. To describe the solutions for standard problems oftiea systems
3. To characterize the solution space tiak systems employ and how these solutions tend to differ
from other systems
4. To describe and justify adaptations to the development prazespport reatime systems
5. To understand the evaluation of real time systems
B. Learning outcomes
Students successfully completing this module will be able to:
1. possess knowledgand skill in embedded systems,
2. demonstrée embedded systeapplications,
3. possess research skills, analyticallskand problem solving skills,
4. recognition of the need for and an ability to engage in lifelong learning and development.

C. Subject matter.
Unit I:
Introduction: Issues in Real Time Computing, St of a Real Time System. Task Classes,
Performance Measures for Real Time Systems, Estimating Program Run times. Task Assignment and
Scheduling Classical Uniprocessor scheduling algorithms, UniProcessor scheduling of IRIS Tasks,
Task Assignment, Modelanges, and Fault Tolerant Scheduling.
Unit II:
Programming Languages And ToolsProgramming Language and TodlDesired Language
characteristics, Data Typing, Control structures, Facilitating Hierarchical Decomposition, Packages,
Runtime (Exceptionkrror handling, Overloading and Generics, Multitasking, Low Level
programming, Task scheduling, Timing Specifications, Programming EnvironmentsiniRu8upport.
Unit IlI:
Real Time DatabasesReal time Database®Basic Definition, Real time Vs General Purpose
Databases, Main Memory Databases, Transaction priorities, Transaction Aborts, Concurrency Control
Issues, Disk Scheduling Algorithms, Tysbase Approach to improve Predictability, Mainiag
Serialization Consistency, Databases for Hard Real Time systems.
Unit IV:
Communication: RealTime Communicationr Communications Media, Network Topologies
Protocols, Fault Tolerant Routing. Fault Tolerance Technigkaslt Types, Fault Detecin. Fault
Error containment Redundancy, Data Diversity, Reversal Checks, Integrated Failure handling.
Evaluation Techniques:Reliability Evaluation TechniquesObtaining Parameter Values, Reliability
Models for Hardware Redundancy, Software Emaidels. Clock Synchronization Clock, A
NonfaultTolerant Synchronization Algorithm, Impact of Faults, Fault Tolerant Synchronization in
Hardware, Fault Tolerant Synchronization in Software.
D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learring: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading lists:

Books
1. C. M. KrishnaTi Kangy Gt e il intarnakibfiaGEedols, 1997.
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2. Stuar t Bennett, -ARebhtTobmhmaec€Compot SecGadt ed
1994.

3. Peter D. Lawrence, ARealilAbhi met Moduot Comput
1988.

4. S.T. Allworth anéR . N. Zobel , Al ntroduction to real t i me
1987.

5. R.J. A Buhur, D. L. HBaimeey)Sy st eAdallol, n tPrr eechu d tcieo

International, 1999.

6 . Philip. A. Lapl anteaen di Reeraa | yTsiinsed SH/HIt e,m IDels i g nH

7.JaneW.S.Liu fiRéane Systemso, Prentice Hall, 2000

8. Rajib Mall, ARéale Systems: Theory and Practicebo, P ¢

9. Rob Wiliams AfAHRHéanle Syst ems De v edHenemam 2005, Butter wor {
1

10.lyer& Gupta A Ednde& dReal ti me Systems PHill&ducatomri0® g o ,
Magazines:

Journals:
1. International Journal of Embedded and R&#aine Communication Systems (IJERTCS), IGI
Global, ISSN:19473176
2. Journal d System Architecture, Elsevier, IS8837621.

Name of the Module: Software Project Management
Module Code: CSE 707A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. deliver successful software projects teapport organization's strategic goals
2. match organizational needs to the most effective software development model
3. plan and manage projects at each stage of the software development life cycle,(SDLC)
4. create project plans that address-gatld managermnt challenges
5. develop the skills for tracking and controlling software deliverables

B. Learning outcomes
Students successfully completing this module will be able to:
1. understandvarious aspects of project management
2. workin software project managemprojects,
3. understandrequirements of a project plan
4. group of tasks performed in a definable time period in order to meet a specific set of objectives

C. Subject matter.

Unit [:
Fundamentals: Conventional Software ManageménEvolution of Software Economidsimproving
Software Economict Conventional versus Modern Software Project Management.

Unit 11
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Software Management Process Frameworkifecycle Phases Artifacts of the Process Model
Based Software ArchitecturésWorkflows of the Procesis Checkpoints of the Process.

Unit IlI:
Software Management Disciplinesiterative Process PlannifigOrganization and Responsibilities
Process Automation Process Control and Process Instruméonrtat Tailoring the Process.

Unit IV:
Managed And Optimized ProcessData Gathering and AnalysisPrinciples of Data GatheririgData
Gathering ProcegsSoftware MeasuresData Analysi§ Managing Software Qualitly Defect
Prevention. Case Studies: COMO Cost Estimation Moddl Change Metrics CCPDS R.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experimantl viva voice

F. Reading Lists:
Books

1. Wal ker Royce ASoftware Project Management A
2. Humphrey Watt s, AManaging the software proc
3. Ramesh Gopal aswamy, fAdAManaging Global Projec
4 . Bob Hughes, Mi kecotterell ASoftware Projec
ag
Ve

g

5.Ashfaque Ahmedii Sof t war e Project Man ement 0, CRC Pr ¢
6. Robert K. Wysocki, AEffecti Software Proj

7. Andrew Stellmanlennifer Greene A Appl i ed Soft war e iBMedjag608 Man
8. Robert T. FutrellDonald F. ShaferLinda Shafer, AQuality Soft war e Pr
Prentice Hall Professional, 2002

9. Robert Bruce Kelsgy i Soft war e efmeaojtectMeBlaomags f or Il mpr
Management Concepts, 2006

10. S. A. KELKAR, nSOFTWARE PROJECT MANAGEMENT:

Pvt. Ltd., 2012

Magazines.
1. Software Developers, Poland

Journals:
1. International Journal of Projedlanagement, Elsevier
2. Journal of Software Project Management and Quality Assuralmternational Science Press

Name of the Module: Software Quality Engineering
Module Code: CSE 708A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:
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A. Objectives:
The course is designéd meetthe objectives of:
1. Software Quality matrices and their types.
2. Software Quality Assurance
3. Software Verification, Validation, testing and different tools.

B. Learning outcomes
Students successfully completing this module will be able to:
1. know Quality standards and Software quality assurance
2. knowthe origins and rationale behind the ISO 9000 standards.
3. know Quality matrices and internal & external attributes.
4. know CMM, ISO cerfiication and its requirements for assurance.

C. Subject matter.

Unit I
Introduction: Defining Software Quality, Software Quality Attributes and Specification, Cost of
Quality, Defects, Faults, Failures, Defect Rate and
Reliability, Defect PreventiorReduction, and Containment, Overview of Different Types of Software
Review, Introduction to Measurement and Inspection Process, Documents and Metrics.

Unit II:
Software Quality Metrics: Product Quality Metrics: Defect Density, Customer Problems Metric,
Customer Satisfaction Metrics, Function PointsPimcess Quality
Metrics: Defect Arrival Pattern, PhaBased Defect Removal Pattern, Defect Removal Effectiveness,
Metrics for Software Maintenance: Backlog Management Index, Fix Response Time, Fix Quality,
Software Quality Indicators.

Unit IlI:
Software Quality Assurance:Quality Planning and Control, Quality Improvement Process, Evolution
of Software Quality Assurance (SQA), Major SQA Activities,
Major SQA Issues, Zero Defect Software, SQA TechnigBtsistical Quality Assurance, Total
Quality Management, Quality Standards and Processes.

Unit IV:
Software Verification, Validation & Testing: Verification and Validation, Evolutionary Nature of
Verification and Validation, Impracticality of Testing &lata and Paths, Proof of Correctness, Software
Testing, Functional, Structural and ErHQ@riented Analysis & Testing, Static and Dynamic Testing
Tools, Characteristics of Modern Testing Tools.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:

1. Theoretical Examination: Regular Examination.

F. Reading Lists:

Books
1. Jeff Tian, ASoft w&QE&) Qu-lntvecieneey FOASYIEBNAYVA-T1B4671y  (
2. Stephen H. Kavio,d efl Me tirni cSso fanmnwar e Qu-WeéslkeywG02.Engi n
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3.Linda Westfall, AiThe Certified Software Qual ty

4. RaghavNandyal A Maki ng Sense of Soft war #illEducatiori,ty Adsu
2007

5. Mur al i Chemuturi, AfMastering Software Quality /
for Software Develop®rso, J. Ross Publishing :

6. Roel WieringaAnnePersson A Requi rements Engineering: Foumnpda
International Working Conference, REFSQ 2010, Essen, Germany, Jiuty3D) 2010.
Proceedingsod, Springer, 2010

7. Gerard O' Regan, AMat hemat i c aSpringep2006oaches t o Ppof

8. R.a.KhanK.MustafaS. i . Ahson, fASoftware Quality: Corce
2006

9. Dani el Gal i n, iSoftware Quality Assurance: FIF or
Wesley, 2004

Magazines:

Journals:

1. International Journal of Quality &eliability ManagementSSN: 0265571X
2. Software Quality Journal, SpringeiSSN:09639314(print version), ISSN15731367(electronic
version)

Name of the Module: Neural Networks
Module Code: CSE 709A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]
Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. understand and explain strengths and weaknesses of the-metuwvatk algorithms
2. determine under which circumstances neural networks are useful in real applications
3. distinguish between supervised and unsupervised learning and explain the key principles of the
corresponding algorithms
B. Learning outcomes
Students successfully completing this module will be able to:
1. understand neural network(NN) paradigms
2. learn fuzzy logic
3. have a knowledge of evolutionary computations, genetic algorithm(GA), evolutionary
programming, classifier systems, genetic programming parse trees, mathematical foundation of
GA variants of GA
4. efficiently and reliably implement thaettificial algorithm and engineering problems,
5. describe principles of more general optimisation algorithms

C. Subject matter.

Unit I:
Basic concepts of neuro computingAtrtificial Neural Networks (ANN) and their biological roots and
motivations. ANNs as numerical data/signal/image processing
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devices. Encoding (training phase) and decoding (active phase).Taxonomy of neural networks:
feedforward and recurrent networkswithipervised and unsupervised learning laws. Static and dynamic
processing systems. Basic data structures: mapping of vectorspaces, clusters, principal components.
Basic terminology related to an artificial neuron:a summing dendrite, synapses and theighisi,
pre and possynaptic signals, activation potential and activation function. Excitatory and inhibitory
synapses. The biasing input. Types of activating functions.
Unit 11
The Perceptron: The Perceptron and its learning law. Classification of linearly separable patterns
Linear Networks: Adaline - the adaptive linear element. Linear regression. The Widopf
equation. The LeadtfleanSquare (WidrowHoff) learning algorithm. Method of s#pest descent.
Adaline as a linear adaptive filter. A sequential regression algorithm.
Unit I
Multi -Layer Feedforward Neural Networks: aka MultiLayer Perceptrons. Supervised Learning.
Approximation and interpolation of functions. Baekopagation Leaing law. Fast training algorithms.
Applications of multilayer perceptrons: Image coding, Pairlity inspection, Nettalk.
Sel-Organising systemsuUnsupervised Learning. Local learning laws. Generalised Hebbian
Algorithm. The Oja’'s and Sanger's rulesnéipal component analysis- KarhunenLoeve transform.
Unit IV:
Competitive Learning: MinNet and MaxNet networks. Clustering. Learning Vector Quantisation.
Codebooks. Application in data compression.
Self-Organising Feature Maps Kohonen networks. Rdglais function networks
RadialBasis function (RBF) networks and their application in function interpolation, approximation
and modelling probability distributions. Recurrent networks Hopfield networks.

D. Teaching/ Learning/Practice pattern:
Teaching 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists

Books
1. Mat hukumalli Vidyasagar, 0o Apprincagi ams Genke it &
Springer
2. B. Y e g n a nAatificealy\NaurabNetwdtks |, Prentice Hall of Il ndi a
3. Hel ge Mal mgr en, Magnus Bor ga, AnArti fd,ci al Nebr e
Springer
4. Daoliang Li, Yande Liamd Yiomguit i GgedechGCompygt s
Springer
5. Raj Kumar Bansal, Ashok Goel |, Manoj Kumar Shhrr

Engi n e Paarisam Gducation India

6. Jun Li Ji m &¥anrNgural Netiatksan2@6 , Springer, 2006

7. S.N.Sivanandam & S.N.Degp@rinciples Of Soft Computing, John Wil ey & Son
8. CallanRobert A The Essence of soNEducatohInddhet wor ks o, Pe s
9. Turban A Deci sion Support And Business Intelligte
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10. James D. MalleyKaren G. MalleySinisa Pajevic A St at i sti cal Learning
Cambridge University Press, 2011

Magazines:

Journals:
1. Neural NetworksJournal Elsevier NetherlandISSN:09252312

2. Neural Computing and Applications, Srpinger, ISB84 10643 (print version), ISSN1433
3058(electronic version)
3. International Journal of Neural Networks and ApplicatipBsrials publication, India

Name of the Module: Fuzzy Systems
Module Code: CSE 710A
Semester: 7th
Credit Value: 3[P=0,T=0, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:
1. to provide a general introduction fuzzy system

2. to provide the fundamentals of fuzzy application
3. to explain advanced of fuzzy expert system

B. Learning outcomes
Students successfully completing this module will be able to:

1. represents the extending and improvement of the artificial intelligence knowledge with special
focus on analysis and development of knowledge systems using the fuzzy mathematic and fuzzy
logic principles and approaches.

2. students will be ready for design, development and practical appication of fuzzy oriented expert
systems and fuzzy controllers.

C. Subject matter.

Unit I:
Introduction to fuzzy sets:and systemsrispness, vagueness, unceraiand fuzziness. Basics of
fuzzy sets, membership functions, support of
Unit 11

Properties of Fuzzy setOperation on fuzzy setomplement, intersection, union, equality &
subsethood. Law of excludedddle, law of contradiction, concentration, dialation, contrast
intensification. Type2 fuzzy sets.

Unit 11
Extension Principle and its application:Fuzzy relation, operations on fuzzy relation, projection,-max
mini composition, cylindrical extensioneRexivity,symmetry and transcitivity.Fuzzy
prepositions,fuzzy connectives, linguistic variables, linguistic hedges, Fuzzy quantifiers. Approximate
reasoning orfuzzy inference, generalized modus ponens (GMP), generalized modus Tollens (GMT)
Fuzzy rulebasedystem. Fuzzification and defuzzifiction,centroid,centre of sums.

Unit IV:
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Applications-Fuzzy logic controllers Types of FLC Types of Fuzzy rule formats. Block diagram of
fuzzy logic controller.multi input multi output control system. Fuzzy controle#raent kiln,
Automatic train operating system, Fuzzy pattern recognition. Inverted pendulum, aircraft
landingcontrol, air conditioner control.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. Timothy J. Ross, Fuzzy Logic with Engineering Applications , 2/e, McGraw Hill
2. Zimmerman, H.J.,Fuzzy Set Theory and itslidations 4/e,Springer.2001.
3. Ganesh, M., Introduction to Fuzzy Sets and Fuzzy Logic, PHI,2006.
4. Driankov, D., Hellendoorn, H., Reinfrank, MiAn Introduction to Fuzzy Contrl Narosa,1996
5. Ni kol a K. Kasabov, AFoundat ispamd Kodwledde ur a l N e
Engineeringo, MIT.

6. Ahmad M. I brahi m, AFuzzy Logic for Embedded
7. Lot f i Asker Zadeh, AFuzzy Set s, FuWaly Logi c,
Scientific

8. El'i e Sanchez, Takanor i n8tbAldodthima and EupdjodiciSystemk e r
Soft Comput i nWorldeiensfipect i veso,

9. James J. Buckl ey, ASimulating Fuzzy Systemso
10.Zhenyuan Wang, Geor ge J. Siihgerr , AFuzzy Measur
Magazines:
Journals:

1. Journalof Intelligent &Fuzzy System#0S PressAmsterdam
2. InternationalJournal of Fuzzy Systeftpplications (IJFSA) IGI Global, IJFSA, Taiwan
3. FuzzySets andGystems Journal- Elsevier Netherland

Name of theModule: Parallel Algorithmsl
Module Code: CSE 711A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. To acquaint students with the basic concepts of parallel and distributed computing.
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2. The course aims to the general principles of parallel and distributed algorithms and their time
complexity.

3. to Study different aspects of Parallel Models

4. to Study differehaspects of Interconnection Architecture

5. analyse fundamental parallel algorithms from various application domains.

B. Learning outcomes
Students successfully completing this module will be able to:
1. design, implementation and evaluate parallel algotiamd in the field of HPC (High
Performance Computing) in general.
2. understand the role of computation models in parallel computation,
3. understand the circuit and comparison network models,
4. understand the basics of merging and sorting networks.

C. Subjectmatter:

Unit I:
Sequential model, need of alternative model, parallel computational models such as PRAM, LMCC,
Hypercube, Cube Connected Cycle, Butterfly, Perfect Shuffle Computers, Tree model, Pyramid model,
Fully Connected model, PRAMGREW, EREW modelssimulation of one model from another one.

Unit 11
Performance Measures of Parallel Algorithms, spgednd efficiency of PA, Costoptimality, An
example of illustrate Costptimal algorithmssuch as summation, Min/Max on various models.

Unit IlI:
Paralel Sorting Networks, Parallel Merging Algorithms on CREW/EREW/MCC/, Parallel Sorting
Networks on CREW/EREW/MCC/, linear array

Unit IV:
Parallel Searching Algorithm, Kth element, Kth element in X+Y on PRAM, Parallel Matrix
Transportation and MultiplicatioAlgorithm on PRAM, MCC, VecteMatrix Multiplication, Solution
of Linear Equation, Root finding. Graph Algorithm€onnected Graphs, search and traversal,
Combinatorial AlgorithmsPermutation, Combinations, Derrangements

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. M. J. Quinn, ADAgseritgmims gf &if f P & iMe BrdaveHil. Comput er o
2. R. Greenlaw, H.J. Hoover, W.L. Ruzzo, Limits to Parallel Computati@orpleteness Theory,
Oxford University Press, New York, 1995.
3. V. Kumar, A. Grama, A. Gupta, G. Karypigntroduction to ParalleiComputing, The
Benjamin/Cummings Publishing Company, Redwood City, California, 1994.
4. T. Cormen, C. Leiserson, R. Rivégntroduction to Algorithmg, The MIT Press, Cambridge,
1992.
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5. S. G. AkIfiThe Design and Analysis of Parallel Algorittam®renticeHall, 1989.

6. M. J. QuinnfParallel Computin@, McGraw Hill, 1994.

7. F.T. Leightonjilntroduction to Parallel Algorithms and Architectures: Arrays, Trees,
Hypercubed, Morgan Kaufmann Publishers, San Mateo, California, 1992.

8. D.P. Bovet, P. Crescenfilntroduction to The Theory of ComplexityPrentice Hall, N.Y., 1994,

9. Selim G. Akl Pdrallel Sorting Algorithm& Academic Press, 2014, ISBNM8326808X,
9781483268088

Magazines:

Journals:
1. International Journal of Parallel Programming, Springer, United StE8&N:08857458
(Print) 15737640(Online)
2. Journal of Parallel and Distributed Computing, Elsevier, Neitherland
3. Parallel ComputingSystems and Applications, Elsevier, ISBN878191

Name of the Module: Real Time Operating Systems
Module Code: CSE 712A

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader

A. Objectives:
The course is designéd meetthe objectives of:
1. participant with basics of redlme operating systems
2. give the participant knowledge and skills necessary to develop software for embedgeder
systems using a retime operating system.
B. Learning outcomes
Students successfully completing thisdule will be able to:
1. evaluate the nature of ref@iine systems in appropriate terminology .
2. critically evaluate the redaime characteristics of a system to assist in deciding which software or
kernel is appropriate for a problem.
3. interpret and comparbé design of a redime system in a range of formats.
4. evaluate advanced retilme system areas, including scheduling and distributed.
5. formulate judgements and synthesise conclusions following completion of research intiingereal
system topic.

C. Subject matter:

Unit I:
Introduction to Operating System: Computer Hardware Organization, BIOS and Boot Process,-Multi
threading concepts, Processes,
Threads, Scheduling.
Basics of realtime concepts: Terminology: RTOS concepts and definitions, @l design issues,
examples, Hardware Considerations: logic states, CPU, memory, I/O, Architectures, RTOS building
blocks, Reallime Kernel

Unit II:
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Process ManagementConcepts, scheduling, IPC, RPC, CPU Scheduling, scheduling criteria,
scheduling algorithm
Threads: Multi-threading models, threading issues, thread libraries

Unit IlI:
Mutex: creating, deleting, prioritizing mutex, mutex internals
Inter -process communicationbuffers, mailboxes, queues, semaphores, deadlock, priority inversion,
Pipes

Unit I'V:
Memory Management: process stack management,-time buffer size, swapping, overlays,
block/page management, replacement algorithmstirealgarbage collection
Kernel Design Issuesstructure, process states, data structures;tas&rcommunicédn mechanism,
Linux Scheduling

D. Teaching/ Learning/ Practice mttern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:

Books

1. Hermann Kopetz i Hiena $ystems: Design Principles for Distributed Embedded
Applicationso, (BipessMeda 201138BN:elA4do823RX, B81441982377

2. Phil i ps ARealTimepSystem Dasign aiid Analgsidohn Wiley & Sons, 2004, ISBN:
0471648280, 9780471648284

3. Doug A bLimuofot Empedded and Re@ime Applicationd Newnes, 2012, ISBN:
0123914337, 9780123914330

4. Albert M. K. ChengfiRealTime Systems: Scheduling, Analysis, and Verificatidohn Wiley &
Sons, 2003, ISBN: 0471460842, 9780471460848

5. Francis CottetJoélle DelacroixClaude KaiserZoukir Mammerj Sdheduling in Realime
Systems ,John Wiley & Sons, 2002, ISBN70847662, 9780470847664

6. J o s e p IRealTivhe Syéitems Specification, Verification and Anglysi Pr ent i ce Hal |

1996,ISBN 013-4552970.

7. Kri shna, C. RealTimesSystends, K . M4k .99 WISBN G07-1142436.

8. Labr os s MicroCIS Il: The RealiTime Kerhed Newnes, ISBNN9d8 e d . ,
1578201037.

Magazine:

Journals;

1. RealTime SystemsSpringer, Unitd StateISSN:09226443(Print) 15731383(Online)
2. TOCS- ACM Transactions on Computer Systems, ACM, United, $5881:07342071
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ELECTIVE -l

Name of the Module: Information Coding Techniques
Module Code: CSE 705B

Semester: 7th

Credit Value:3[P=0, T=0, L=3]

Module Leader:

A. Objectives:

The course is designéd meetthe objectives of:

basics andntroductionof erroii control coding,

understand encoding and decoding of digital data streams

introduce methods for the generation of these codes and their decoding techniques.
knowledge of compresgicand decompression techniques,

introduce the conges of multimedia communication,

study audio, video, text coding and compression,

ourwWNE

B. Learning outcomes
Students successfully completing this module will be able to:
1. apply the basics of information theory to calculate channel capacity and other measures,
2. design specific data compression techniques and calculate the compression achieved,
3. apply and cotmol specific coding methods and be able to calculate the rate and error probabilities
achieved,
4. understand the basic concepts and complexity of cryptographic security methods and their
practical applications.

C. Subject matter.

Unit I:
Information Entropy Fundamentals: Uncertainty, Information and EntrofjySource coding Theorem
I Huffman coding Shannon Fano codirigDiscrete Memory less channélghannel capacity
channel coding TheoremChannel capacity Theorem.

Unit 11
Data and Voice Coding:Differential Pulse code ModulatidnAdaptive Differential Pulse Code
Modulationi Adaptive subband codirigDelta Modulatiori Adaptive Delta Modulatiofi Coding of
speech signal at low bit rates (Vocoders, LPC).

Unit 11
Error Control Codin g: Linear Block code$ Syndrome Decoding Minimum distance consideration
T cyclic codes Generator Polynomidl Parity check polynomidl Encoder for cyclic codéis
calculation of syndrome Convolutional codes.

Unit IV:
Compression TechniquesPrinciplesi Text compression Static Huffman Coding Dynamic
Huffman coding Arithmetic codingi Image Compressioh Graphics Interchange formaflragged
Image File Formait Digitized document$ Introduction to JPEG standards.
Audio And Video Coding: Linear Redictive coding code excited LPC Perceptual coding, MPEG
audio coder$ Dolby audio coders Video compression Principlesi Introduction to H.261 & MPEG
Video standards.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
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Learning: 10%
Practce: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:

Books

1. Mar k Nel son, AData Compression Booko, BPB Pu

2. Wat kinson J, WiQoenop raensds i Aound iiono , Focal Press, L

3.J.S.Chitode, Al nformation Coding Techniqueo,

4. Gareth Aneurin Jones, Josephine Mary Jone, A

5. R. J. McEliece, AThe Theor ¥Edoft ilomfogr Matmbon da
Press, 2004, ISBN: 0521831857, 9780521831857

6. J. S. Chitode, #fAlnformation Theory and Coding

7. Bos e, Al nformation Theory, Coding and Crypto

8. Kees A. Schouhamerimmjnk i Codi ng t eicthanli grueecso rfdteiy186di,g Pr e n

9. Isaac Woungandgsudip Msra, Subhas Chandra Misféi Se | e ¢ t e thforfatipniacds i n
Coding Theoryo , World Scientific, 2010

10.Si mon Hayki n,n ASyosminmeummsi éc,atJioohn Wi |l ey and Sons,

11.Fred Hal sall, AMul ti media Communicati ons, Ap

Pearson Education, Asia 2002;
Magazines:

Journals;

1. International Journal of Information and Coding ddry, Inderscience, Switzerland, ISSN
online: 17537711, ISSN printl7537703

2. |EEE Transactions on Information Theory, IEEE, United S1&8N 00189448

Introduction to Coding and Information Theory,Springer, ISBN-OQBB7-947044

4. Channel Coding: Theory, Algthms, and Applications, ISBN: 9780123964991 (Print),
9780123972231 (online).

w

Name of the Module: Pattern Recognition & Image Processing
Module Code: CSE 706B

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course islesignedo meetthe objectives of:
1. introductionof pattern recognition Systeamd its research fields,
2. introduce methodm® imageprocessing,
3. understandifferent clustering techniquesdgeneral understanding of the fundamentals of digital
image processg,
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4. introduce the student to analytical tools which are currently used in digital image processing as applied to
image information for human viewing,

5. develop thestudentsability to apply these tools in the laboratory in image restoration, enhancement and
compression,

6. understand differences between computer vision and image processing,

7. know the basic components of an image processing system.

B. Learning outcomes
Students who successfully complete this module will be able to:
1. understand the basics of theman visual system as they relate to image processing; including
spatial frequency resolution and brightnadaption,
2. understand how images are represented; including optical images, analog images, and digital
images,
Understand image types such as birimages, graycale images, color and mudtpectral images,
know the key concepts in image file formats,
understand the model for an image analysis process,
understand why preprocessing is performed and know about image geometry, convolution masks,
image algebra and basic spatial filters,
understand image quantization in both the spatial and brightness domains,
8. know about the -D Fourier, discrete cosine, Walstadamardand wavelet transforms; including
implied symmetry, phaseircularconvolution, veatr inner and outer products and filtering,
9. know why log remapping is necessary for viewing spectral image data,
10. understand lowpass, highpalsandpass, notch filters; including ideal and-mteal filters such as
the Butterworth.

o0k w

N

C. Subject matter.

Unit I
Basic ConceptsPattern Recognition Systems, Fundamental Problems in pattern recognition system
design, Design concepts and Methodologies, Character recognition, Speech recognition, Finger print
Recognition A Pattern Recognition Model
Decision Functiors: Linear Decision functions Distance functions. Minimum distance classification,
clustering concepts, Cluster seeking algorithms, Maximum distareee#ins Algorithms.

Unit 11
Bayes classifieddecision function For Bayes classifier Bayes Classifienfsmal patterns. Trainable
pattern classifiers deterministic approach, perception approach reward punishment concept.
Gradient approach: Gradient Descent algorithms LMSE Algorithms Multi category classification.

Unit 11
Trainable pattern classifiers: statistical approach stochastic approximation methods, Robbin Minro
algorithms increment correction algorithms, LMSE algorithms. Syntactic patter recognition formulation
syntax directed recognition picture descript.
Digital Image fundamentals: Representain, elements image transforms Fast Fourier transform, DCT
and DWT.

Unit IV:
Image enhancementSpatial domain frequency domain methods Histogram, Modification techniques
Image Smoothing, image sharpening.
Image encoding:Fidelity criteria, Encoding process, Mapping Quantizer coder Image Segmentation
Masks Point detection Line Detection Edge Detection.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
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Learning: 10%
Practice: 50%

E. Examination pattern:
1. TheoretichExamination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. Digital Image Processing by R.C. Gonzalez & R.E. Woods, Addison Wesley.
2. Pattern Recognition Principles J.T.TOU.R.C. Gonzalez, Addison Wesley.
3. Fundamentals of Digital Image Processing by A.K. Jain, PHI Pearson Education

4.Daishengbup A Pattern Recognition and | mage Proces¢q{i

5.Cornelius T. Leondes, @Al mage Processing and P
6 . Frank Y. Shi h, 6 | ma gndionAFrundamendats andiechnigued, Pladhrer
Wiley & Sons

7.James C. Bezdek, James Keller, Raghu KrisnapurakhNi | R. Pal ani Al§otittmsy Mo 0
for Pattern Recognition and | mage Processingo,
8. Ashish Ghosh, Sankar KaPatem Recogfit®roanmageCo mput i n
Processingdo, World Scientific Publishing Co. P
9. Jun Shen, Patrick Shgnei Wang, Ti aispearal Ilhage Rrocessir@nbl Battern
Recognitiond, World Scientific Publishing Co.
10.TzayY.Young AiHandbook of apnadt tiemmang er epcadegiePsessi &981.0 ,

A. Magazine:
1. Pattern recognition, Elsevier, Nagrland

B. Journals:
1. IEEE Transactions on Pattern Analysis and Machine Intelligeli€eE, United State

2. International Journal of Computer VisipB8pringer, Neitherland
3. Pattern Recognition and Image Analysis, Springer, Neitherland

Name of the Module: Embdded System Design
Module Code: CSE 707B
Semester: 7th
Credit Value: 3[P=0, T=0, L=3]
Module Leader:
A. Objectives:
The course is designéd meetthe objectives of:
1. Introduce to features that build an embedded system.
2. To help the understanding of the interaction that the various components within an embedded system
have with each other.

3. Techniques of inter facing between processors & peripheral device related to embedded processing.
4. To enable writing of effient programs on any dedicated processor.
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5. To present in lucid manner the basic concepts of systems programming like operating system,
assembler compliers etc and to understand the management task needed for developing embedded
system.

B. Learning outcomes
Students successfully completing this module will be able:
1. to know about Embedded systems and the interface issues related to it,
2. to know about different techniques on embedded systems,
3. to know about the real time models, languages and opestatgms,
4. to analyze real time examples, obstacles and solutions.

C. Subject matter.

Unit I:
Introduction to Embedded System:Introduction to functional building blocks of embedded systems
Register, memory devices, ports, timer, interrupt contrallsirsy circuit block diagram representation
for each categories.

Unit II:
Processor And Memory Organization:Structural units in a processor; selection of processor &
memory devices; shared memory; DMA, interfacing processor, memory and I/O units; memory
management Cache mapping techniques, dynamic allocatiBragmentation.

Unit I
Devices & Buses For Devices Network{O devices; timer & counting devices; serial communication
using I12C, CAN, USB buses; parallel communication using ISA, PCI, PCIl/Xsbas®a bus; interfacing
with devices/ports, device drivers in a syste®erial port & parallel port.
I/0 Programming Schedule Mechanismintel I/O instructioni Transfer rate, latency; interrupt driven
I/O - Non-maskable interrupts; software interrupts,
writing interrupt service routine in C & assembly languages; preventing interrupt overrun; disability
interrupts. Multi threaded programmiingContext switching, premature & ngmemature multitasking,
semaphores. Schedulingrhread states, pending threadontext switching, round robin scheduling,
priority based scheduling,
assigning priorities, deadlock, watch dog timers.

Unit IV:
Introduction to basic concepts of RTOS, Basics of real time & embedded system operating systems,
RTOSI Interrupt handlingtask scheduling; embedded system design issues in system development
procesd Action plan, use of target system, emulator, use of software tools.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:

Books
1. Raj kamal , dAMbeddedt Sysetf emir ogr ammi ng, Desi ¢
2. Dani el W. Lewis OFundamentals of Embedded 9

3. David E. Si mon, O0ANn Embedded Software Pri md
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4 . Frank Vahid, OEmMbd&dhddd ely htaegmdwhexei &&n Sof t wa
Wiley, 2002.

5. Sriram V. lyer, Pankaj Gupte, O6Embedded Red
2004.

6. Steve Heat h, OEmbedded System Designé, [ 1 €
7. Peter Marwel, fAEmbedded System Designo, Spr
8.JackGansslég§ Embedded Sysem 0, newnes

9. El ecia White, AMaking Embedded Systemo, (0)e}
10. A. P. Gods e, AEmbedded Systemo, Techni cal H

Magazines:
1. The IEEE Embedded Systems Letters (Esl), IEEE, United State

Journals:
1. InternationalJournal of Embedded SysteniaderscienceSwitzerland

2. EURASIPJournalon Embedded SystemSpringe, United State
3. Journalof System#rchitecture- Elsevier Neitherland

Name of the Module: Digital audio & speech Process
Module Code: CSE 708B

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:
1. to Study different aspects of the speech communication process
2. to Study different aspects of principles of discititee processing of speeand music.
B. Learning outcomes
Students who successfully complete this module will be able to:
1. implement algorithms for pressing audio and speech signals,
2. take into account the properties of acoustic signals and human hearing in the desiio sifjaal
processing systems,
3. understands the speech puotion apparatus and its models,
4. estimate the effect of the signal representations on sound quality.

C. Subject matter.

Unit I:
Audio Processing:Auditory perception and psychoacoustiddasking, frequency and loudness
perception, spatial perception, Digital Audio, Audio Codingligh quality, lowbit-rate audio coding
standards, MPEG, AG, Multichannel audie Stereo, 3D binaural and Multichael surround sound.
Digital Models for The Speech Signal:Process of speech production, Acoustic theory of speech
production, Lossless tube models, and Digital models for speech signals.

Unit II:
Time Domain Models For Speech Processinglime dependentrpcessing of speech, Short time
energy and average magnitude, Short time average zero crossing rate, Speech vs silence discrimination
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using energy & zero crossings, Pitch period estimation, Short time autocorrelation function, Short time
average magnituddifference function, Pitch period estimation using autocorrelation function, Median
smoothing. Digital Representations of The Speech Waveform: Sampling speech signals, Instantaneous
guantization, Adaptive quantization, Differential quantization, Delta Nédidun, Differential PCM,
Comparison of systems, direct digital code conversion.

Unit IlI:
Short Time Fourier Analysis: Linear Filtering interpretation, Filter bank summation method, Overlap
addition method, Design of digital filter banks, Implementation using FFT, Spectrographic displays,
Pitch detection,Analysis by synthesis, Analysis synthesis systems.
Homomorphic Speet Processing:Homomorphic systems for convolution, Complex cepstrum, Pitch
detection, Formant estimation, Homomorphic vocoder.
Linear Predictive Coding Of Speech:Basic principles of linear predictive analysis, Solution of LPC
equations, Prediction erroigsal, Frequency domain interpretation, Relation between the various
speech parameters, Synthesis of speech from linear predictive parameters, Applications.

Unit IV:
Speech EnhancementSpectral subtraction & filtering, Harmonic filtering, parametric ntgsis,
Adaptive noise cancellation.
Speech SynthesisPrinciples of speech synthesis, Synthesizer methods, Synthesis of intonation, Speech
synthesis for different speakers, Speech synthesis in other languages, Evaluation, Practical speech
synthesis.
Automatic Speech Recognitionintroduction, Speech recognition vs. Speaker recognition, Signal
processing and analysis methods, Pattern comparison techniques, Hidden Markov Models, Atrtificial
Neural Networks.

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists

Books
1. L. R. Rabiner and R. W. Schafer, AnDi gital P
Pte. Ltd., 2004.

2. D. O6Shaughnessy, iSpeech Communications: H
3. L. R. Rabiner andf BSpdeahgRedédégndamenf al Bea
Ltd., 2004.

4. Z. Li and M. S. Dr ew, AFundamentals of Mul ti
5. Vijay Madisetti, i The Digital Signal Proce
6. Hector PereMe ana, A audiovaadhSpeach iSignal Pracessing Technologies and
appliction o0 |l dea group inc.

7 . Ben Gol d, Nel son Morgan, Dan EI |l i s, inSpeech
8 . Mar k Kahr s, Karl heinz Brandenburg, diApplica
acoustico, Springer

9. Rabiner, i Digital Processing of Speech sig

148




« NATIONAL INSTITUTE OF TECHNOLOGY

(Established by Ministry of Human Resources Development, Govt. Of India)
Yupidistrict Papum Rareachal Pradiésgiipl 1

Fax: 036@Q; 2284972, Enail: nitarunachal@gmail.com
Department of Computer Science & Engineering

10.Saeed V. Vaseghi, A Multimedia Signal Procespki
Communicati ono, Wil ey
Magazines:

1. IEEE Signal processing magazjnEEE, United State

Journals:
1. IEEE transaction on Audio, Speech and language processing, IEEE, United State
2. ACM Transactions on Speech and gaage Processing, ACM, United State
3. EURASIP Journal on Audio, Speech, and Music Processing, Springer, United State

Name of the Module: Parallel Algorithm4
Module Code: CSE 711B

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Obijectives:
The course is designéd meetthe objectives of:
1. to Study different aspects of Parallel Models
2. to Study different aspects of Interconnection Architecture
3. analyse a number of fundamental parallel algorithms from various application domains.

B. Learning outcomes

Upon successful completion of the module students should be able to
5. understand the role of computatiomodels in parallel computation,
6. understand the circuand comparison network models,
7. understand the basicé merging and sortingetworks.

C. Subject matter.

Unit I:
Parallel Models (SIMD, MIMD, PRAMSs, Interconnection Networks);
Performance Measures (Time, Processors, Space, Work);

Unit II:
Interconnection Architectures (Linear Array, Meshes, Trees, Mesh of Trees, HypeBuibedly
Networks,Cube Connected Cycles, Benes Networks);

Unit I
Techniques (Balanced Trees, Pointer Jumping, Divide and Conquer, Partitioning, Pipelining, Systolic
Computation, Acccelerated Cascading, Prefix Computation, List
Ranking, Euler Tour, TeeContraction);

Unit IV:
Sorting, Searching, Merging; Matrix Operations; Graph Algorithms (Connected Components, Spanning
Trees, Shortest Paths); Complexity (Lower bounds, NC Class-@uafripleteness).

D. Teaching/ Learning/Practice pattern:

Teaching40%
Learning: 10%
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Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. R. Greenlaw, H.J. Hoover, W.L. RuzZzomits to ParallelComputation: PCompleteness
Theonp, Oxford University Press, New York, 1995.
2. V. Kumar, A. Grama, A. Gupta, G. Karygisfroduction to Parallel Computirig The
Benjamin/Cummings Publishing Company, Redwood City, California, 1994.
3. T. Cormen, C.diserson, R. Rivedi/ntroduction to Algorithmg, The MIT Press, Cambridge,
1992.
4. S. G. AkIfiThe Design and Analysis of Parallel Algorithim®rentice Hall, 1989.
5. M. J. QuinnfiParallel Computing, McGraw Hill, 1994.
6. F.T. Leightoniilntroduction to Parallel Algorithms and Architectures: Arrays, Trees,
Hypercubed, Morgan Kaufmann Publishers, San Mateo, California, 1992.
7. D.P. Bovet, P. Crescengintroduction to The Theory of ComplexityPrentice Hall, N.Y., 1994,
8. Al Geist, et a)APVM: Parallel Virtual Machine- a User's Guide and Tutorial for Networked
Parallel Computing, The MIT Press, Cambridge, 1994.
9. B. Wilkinson, M. AllerfiParallel Programmingi Techniques and Applications Using Networked
Workstations and Parall&c€omputers, Prentice Hall, 1999.
10. S. G. AklfiParallel Computatiori Models and Methods Prentice Hall, 1997.
11. P. S. Pachecd@pParallel Programming with MRY, Morgan Kaufman, San Francisco, 1997.

Magazines:

Journals:
1. International Journal oParallel Programming, Springer, United Stafrint ISSN: 0885458,
Online ISSN: 1573640
2. Journal of Parallel and Distributed Computing, Elsevier, Neitherland

Name of the Module: Computational Complexity
Module Code: CSE 710B

Semester: 7th

Credit Value: 3[P=0, T=0, L=3]

Module Leader:

A. Objectives:
The course is designéd meetthe objectives of:

1. tointroduce students to important models of cotapon and how they are related,
2. fundamental notions of computation such as 'compeitabt 'efficiatly computable,
3. the design and analysis of efficient algorithms.

B. Learning outcomes
Upon successful completion of the module students should be able to
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1. to have an understanding of different models of computation andé¢hmiance to computer
science,

2. to have an understanding of how algorithms can be used to solve fundamental problems within
Computer Science.

C. Subject matter.
Unit I:

Resources for computation (time, space, nondeterminism, randomness) and their associated complexity

classes.
Relationships among resources (P vs. NP and more) Reductions & completeness,

Unit 11
Provably intractable problems: hierarchy thms, EXPSPAGHEpleteness
Space complexity: PSPACE, L, NRandomized computation: RP, BPP

Unit Il
Alternation: the polynonail hierarchy (PH), timspace tradeoffs for SAT Relativization (why
diagonalization can't resolve P vs NP)
Basic circuit complexity (P/poly, NC) Interactive proofs (AM, MA, IP), Probabilistically checkable
proofs (PCP) and nonapproximability
Possible topis

Unit IV:
Unigue Games Conjecture, Parity not in AC, Averagse complexity, Counting: P, Toda's Thm,
approximate counting, Communication complexity and applications, Algebraic complexity: VNP, VP,
Permanent vs. Determinant, Quantum computation: BQP, Shor's Rgaitgorithm

D. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

E. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

F. Reading Lists:
Books
1. Sanj eev Ar or a CampdtatiBnal&amplBxiy: ANodernfApproaciCambridge
University Pres

2. Oded Gol dreich, AComputati onal C&ubridgd Unixersityy : A
Pres

3. Steven Rudich, Avi Wigder son AmeiicdroMathemateedl i o n a |
Soc., ISBN: 0821886924, 9780821886922

4. K.WagnerG. Wechsung figomat i onal Compl exityo, Springe

5. Ding-ZhuDu,Kerl Ko, #fATheory of Computational Compl ¢

6. Juri s Hartmparniag ,i om@l C Amgritae Mathenyaticdl Bogiety y 0 ,

7. Jiny i Cai , AfAdvances i n Comput aMathematedl SoCleymp | e x i

8 Marius Zimand, AdAComputational Complexity: A

9. All on Percus, Gabri el |l strate, Cristopher Mo

Physicsodo, Oxford
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