RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B.Tech. First Year
Branch- Common to All Disciplines

BT101 Engineering Chemistry 3L-0T-2P 4 Credits

Course Contents:

(i) Water — Analysis, Treatments and Industrial Applications (4 Lectures)
Sources, Impurities, Hardness & its units, Determination of hardness by EDTA method,
Alkalinity & It’s determination and related numerical problems.

(ii) Boiler problem & softening methods (4 Lectures)
Boiler troubles (Sludge & Scale, Priming & Foaming, Boiler Corrosion, Caustic Embrittlement),
Softening methods (Lime-Soda, Zeolite and lon Exchange Methods) and related numerical
problems.

(iii)Lubricants and Lubrication (4 Lectures)
Introduction, Mechanism of lubrication, Classification of lubricants, significance & determination
of Viscosity and Viscosity Index, Flash & Fire Points, Cloud & Pour Points, Aniline Point, Acid
Number, Saponification Number, Steam Emulsification Number and related numerical problems.

(iv)Polymer & polymerization (4 Lectures)
Introduction, types of polymerisation, Classification, mechanism of polymerisation (Free radical
& lonic polymerization). Thermoplastic &Thermosetting polymers Elementary idea of
Biodegradable polymers, preparation, properties & uses of the following polymers- PVC,
PMMA, Teflon, Nylon 6, Nylon 6:6, Polyester phenol formaldehyde, Urea- Formaldehyde, Buna
N, Buna S, Vulcanization of Rubber.

(v) Phase equilibrium and Corrosion (5 Lectures
Phase diagram of single component system (Water) Phase diagram of binary Eutectic System (
Cu-Ag.) Corrosion: Types, Mechanisms & prevention.

(vi) Spectroscopic techniques and application (6 Lectures)
Principle, Instrumentation & Applications, electronics spectroscopy, Vibrational & Rotational
Spectroscopy of diatomic molecules.

(vii)  Periodic properties (4 Lectures)
Effective Nuclear Charge, Variations: S, P, d & f Orbital energies of atoms in periodic table,
Electronics Configuration, atomic & lonic sizes, electron affinity & electro negativity,
Ploarizability & Oxidation States.

Course Outcomes

The concepts developed in this course will aid in quantification of several concepts in chemistry that
have been introduced at the 10+2 levels in schools. Technology is being increasingly based on the
electronic, atomic and molecular level modifications.

Quantum theory is more than 100 years old and to understand phenomena at nanometer levels, one has
to base the description of all chemical processes at molecular levels. The course will enable the student
to:
e Analyse microscopic chemistry in terms of atomic and molecular orbitals and intermolecular
forces.
o Rationalise bulk properties and processes using thermodynamic considerations.
o Distinguish the ranges of the electromagnetic spectrum used for exciting different molecular
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energy levels in various spectroscopic techniques

o Rationalise periodic properties such as ionization potential, electronegativity, oxidation states
and electronegativity.

e List major chemical reactions that are used in the synthesis of molecules.

Practical List
NOTE: At least 8 of the following core experiments must be performed during the session.

1 Water testing
(i) Determination of Total hardness by Complexometric titration method.
(i) Determination of mixed alkalinity
a) OH & CO3
b) CO3 & HCO3
(iii) Chloride ion estimation by Argentometric method.

2. Fuels & Lubricant testing:
(i)  Flash & fire points determination by
a)  Pensky Martin Apparatus,
b)  Abel’s Apparatus
c)  Cleveland’s open cup Apparatus
d)  Calorific value by bomb calorimeter.

(if)  Viscosity and Viscosity index determination by
a)  Redwood viscometer No.1
b)  Redwood viscometer No.2

(iii)  Proximate analysis of coal
a)  Moisture content

b)  Ash content

c)  Volatile matter content

d)  Carbon residue

(iv) Steam emulsification No & Anline point determination
(v)  Cloud and Pour point determination of lubricating oil

3. Alloy Analysis
(i) Determination of percentage of Fe in an iron alloy by redox titration using N-Phenyl
anthranilic acid as internal indicator.
(i) Determination of Cu and or Cr in alloy by lodometric Titration.
(iii) Determination of % purity of Ferrous Ammonium Sulphate & Copper Sulphate.

Reference Books :

1  Chemistry in Engineering and Technology - Vol.1 &2 Kuriacose and Rajaram , McGraw Hill
Education

2  Fundamental of Molecular Spectroscopy C.N. Banwell , McGraw Hill Education

3 Engineering Chemistry — B.K. Sharma, Krishna Prakashan Media (P) Ltd., Meerut.

4 Basics of Engineering Chemistry — S.S. Dara & A.K. Singh, S. Chand &Company Ltd.,
Delhi.

5  Applied Chemistry — Theory and Practice, O.P. Viramani, A.K. Narula, New Age
International Pvt. Ltd. Publishers, New Delhi.

6 Elementary Spectroscopy,Y .R. Sharma, S. Chand Publishing

7  Polymer Science, Vasant R. Gowariker, N. V. Viswanathan, Jayadev Sreedhar, New Age
International Pvt. Ltd

8  Advanced Inorganic Chemistry, G.R. Chatwal, Goal Publishing house

9  Engineering Chemistry (NPTEL Web-book ) B.L. Tembe, Kamaluddin and M.S. Krishna
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year (I Semester)
Branch- Common to All Disciplines

BT102 MATHEMATICS-I 3L-1T-0P 4 Credits

OBJECTIVES: The objective of this course is to familiarize the prospective engineers with techniques in
calculus, multivariate analysis and linear algebra. It aims to equip the students with standard concepts and
tools at an intermediate to advanced level that will serve them well towards tackling more advanced level of
mathematics and applications that they would find useful in their disciplines. More precisely, the objectives
are:
To introduce the idea of applying differential and integral calculus to notions of curvature and to
improper integrals. Apart from some applications it gives a basic introduction on Beta and Gamma
functions.
To introduce the fallouts of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.
To develop the tool of power series and Fourier series for learning advanced Engineering
Mathematics.
To familiarize the student with functions of several variables that is essential in most branches of
engineering.
To develop the essential tool of matrices and linear algebra in a comprehensive manner.

Course Contents:

Module 1: Calculus: (10 hours): Rolle’s theorem, Mean Value theorems, Expansion of functions by Mc.
Laurin’s and Taylor’s for one variable; Taylor’s theorem for function of two variables, Partial
Differentiation, Maxima & Minima (two and three variables), Method of Lagranges Multipliers.

Module 2: Calculus: (8 hours): Definite Integral as a limit of a sum and Its application in summation of
series; Beta and Gamma functions and their properties; Applications of definite integrals to evaluate surface
areas and volumes of revolutions. Multiple Integral, Change the order of the integration, Applications of
multiple integral for calculating area and volumes of the curves.

Module 3: Sequences and series: (6 hours): Convergence of sequence and series, tests for convergence;
Power series, Taylor's series, series for exponential, trigonometric and logarithm functions; Fourier series:
Half range sine and cosine series, Parseval’s theorem.

Module 4: Vector Spaces (8hours):Vector Space,Vector Sub Space, Linear Combination of
Vectors,Linearly Dependent, Linearly Independent, Basis of a Vector Space,Linear Transformations.

Module 5: Matrices (8 hours): Rank of a Matrix, Solution of Simultaneous Linear Equations by
Elementary Transformation, Consistency of Equation, Eigen Values and Eigen Vectors, Diagonalization of
Matrices, Cayley-Hamilton theorem and its applications to find inverse.

Textbooks/References:

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition,Pearson, Reprint, 2002.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

3. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

4. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11thReprint, 2010.

5. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

6

7

. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.
. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B.Tech. First Year
Branch- Common to All Disciplines

BT103 English for Communication 3L-0T-2P 4 Credits
COURSE CONTENTS:
Unit-1

Identifying Common errors in writing: Articles, Subject-Verb Agreement, Prepositions, Active and
Passive Voice, Reported Speech: Direct and Indirect, Sentence Structure.

Unit-11

Vocabulary building and Comprehension:

Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives, synonyms,
antonyms, Reading comprehension.

Unit-111

Communication:

Introduction, Meaning and Significance, Process of Communication, Oral and Written Communication, 7
c’s of Communication, Barriers to Communication and Ways to overcome them, Importance of
Communication for Technical students, nonverbal communication.

Unit-1V

Developing Writing Skills:

Planning, Drafting and Editing, Precise Writing, Précis, Technical definition and Technical description.
Report Writing: Features of writing a good Report, Structure of a Formal Report, Report of Trouble,
Laboratory Report, Progress Report.

Unit-V

Business Correspondence:

Importance of Business Letters, Parts and Layout; Application, Contents of good Resume, guidelines for

writing Resume, Calling/ Sending Quotation, Order, Complaint, E-mail and Tender.
Books Recommended:

1. *Technical Communication : Principles and practice’, Meenakshi Raman and Sangeeta

Sharma (Oxford)

‘Effective Business Communication’, Krizan and merrier (Cengage learning)

‘Communication Skill, Sanjay Kumar and pushlata, OUP2011

“Practical English Usage Michael Swan OUP, 1995.

“Exercises in spoken English Parts I-111 CIEFL, Hyderabad, Oxford University Press

On writing well, William Zinsser, Harper Resource Book 2001.

Remedial English Grammar, F.T. Wood,Macmillan2007.

Course Outcomes:

The student will acquire basic proficiency in English including reading and listening comprehension, writing
and speaking skills.

Communicative Language Laboratory:

Course objective: The language laboratory focuses on the practice of English through audio-visual aids and
Computer software. It intends to enable the students to speak English correctly with confidence and intends
to help them to overcome their inhibitions and self —consciousness while speaking in English.

Topics to be covered in the Language laboratory sessions:

Listening Comprehension.

Pronunciation, Intonation, Rhythm

Practising everyday dialogues in English

Interviews.

Formal Presentation

N UAWN
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Final Assessment should be based on assignment, assessment, presentation and interview of each candidate.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B.Tech. First Year
Branch- Common to All Disciplines

BT104 Basi_c Ele_ctrical & Electronics 2L-0T-2P 3Credits
Engineering

Course Contents:

Unit- | :

D.C. Circuits: Voltage and current sources, dependent and independent sources, Units and dimensions,
Source Conversion, Ohm’s Law, Kirchhoff’s Law, Superposition theorem, Thevenin’s theorem and their
application for analysis of series and parallel resistive circuits excited by independent voltage sources, Power
& Energy in such circuits. Mesh & nodal analysis, Star Delta transformation & circuits.

Unit-11:

1- phase AC Circuits: Generation of sinusoidal AC voltage, definition of average value, R.M.S. value, form
factor and peak factor of AC quantity , Concept of phasor, Concept of Power factor, Concept of impedance
and admittance, Active, reactive and apparent power, analysis of R-L, R-C, R-L-C series & parallel circuit
3-phase AC Circuits: Necessity and advantages of three phase systems, Meaning of Phase sequence,
balanced and unbalanced supply and loads. Relationship between line and phase values for balanced star and
delta connections. Power in balanced & unbalanced three-phase system and their measurements

Unit — 111 : Magnetic Circuits: Basic definitions, magnetization characteristics of Ferro magnetic materials,
self inductance and mutual inductance, energy in linear magnetic systems, coils connected in series, AC
excitation in magnetic circuits, magnetic field produced by current carrying conductor, Force on a current
carrying conductor. Induced voltage, laws of electromagnetic Induction, direction of induced E.M.F.

Single phase transformer- General construction, working principle, e.m.f. equation, equivalent circuits,
phasor diagram, voltage regulation, losses and efficiency, open circuit and short circuit test

Unit IV:

Electrical Machines: Construction, Classification & Working Principle of DC machine, induction machine
and synchronous machine. Working principle of 3-Phase induction motor, Concept of slip in 3- Phase
induction motor, Explanation of Torque-slip characteristics of 3-Phase induction motor. Types of losses
occurring in electrical machines. Applications of DC machine, induction machine and synchronous machine.
UnitV :

Basic Electronics: Number systems & Their conversion used in digital electronics, De morgan’s theorem,
Logic Gates, half and full adder circuits, R-S flip flop, J-K flip flop. Introduction to Semiconductors, Diodes,
V-I characteristics, Bipolar junction transistors (BJT) and their working, introduction to CC, CB & CE
transistor configurations, different configurations and modes of operation of BJT

Course outcomes:

The final outcome of the subject will result into an enhancement in understanding the basic concepts of Core
Electrical Engineering subjects. The topics covered under this subject will help to enhance the basic
understanding of Electrical machines and power systems and basic electronics.

Evaluation: Evaluation will be continuous and integral part of the class followed by final examination.

List of experiments/demonstrations:

= Basic safety precautions. Introduction and use of measuring instruments — voltmeter, ammeter,
multi-meter, oscilloscope. Real-life resistors, capacitors and inductors.

» Measuring the steady-state and transient time-response of R-L, R-C, and R-L-C circuits to a
step change in voltage (transient may be observed on a storage oscilloscope). Sinusoidal steady
state response of R-L, and R-C circuits — impedance calculation and verification. Observation
of phase differences between current and voltage. Resonance in R-L-C circuits.

= Transformers: Observation of the no-load current waveform on an oscilloscope (non- sinusoidal
wave-shape due to B-H curve nonlinearity should be shown along with a discussion about
harmonics). Loading of a transformer: measurement of primary and secondary voltages and
currents, and power.

= Determination of equivalent circuit parameters of a single phase transformer by O.C. and S.C.
tests and estimation of voltage regulation and efficiency at various loading conditions and
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verification by load test.

= Demonstration of cut-out sections of machines: dc machine (commutator-brush arrangement),
induction machine (squirrel cage rotor), synchronous machine (field winging - slip ring
arrangement) and single-phase induction machine.
= Torque Speed Characteristic of separately excited dc motor.
= Synchronous speed of two and four-pole, three-phase induction motors. Direction reversal by
change of phase-sequence of connections. Torque-Slip Characteristic of an induction motor.
Generator operation of an induction machine driven at super- synchronous speed.
= Synchronous Machine operating as a generator: stand-alone operation with a load. Control of
voltage through field excitation.
= Study of V-1 Characteristics of Diodes.
= Applications of Diodes and their verification.
= Transistor applications as amplifier and switch.
* Verification of truth table for various gates, Flip-Flops.
* Realizations of Various gates, Flip-Flops etc.
= Verification of De morgan’s theorems.
References
D.P. Kothari & 1.J. Nagrath, Basic Electrical Engineering, Tata McGraw Hill, latest edition.
S.N. Singh , Basic Electrical Engineering, P.H.I.,2013
Rajendra Prasad, Fundamentals of Electrical Engineering, Prentice Hall,2014
M.S. Sukhija, T. K. Nagsarkar, Basic Electrical and electronics engineering, Oxford University
press,2012
C.L. Wadhwa, Basic Electrical Engineering. New Age International.
B.L. Theraja & A.K Theraja Textbook of Electrical Technology - Vol. 1, S. Chand Publication
E. Hughes & I.M. Smith Hughes Electrical Technology Pearson
Vincent Del Toro Electrical Engineering Fundamentals
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B.Tech. First Year
Branch- Common to All Disciplines

BT105 Engineering Graphics 2L-0T-2P 3Credits

Course Objective:

All phases of manufacturing or construction require the conversion of new ideas and design concepts
into the basic line language of graphics. Therefore, there are many areas (civil, mechanical, electrical,
architectural and industrial) in which the skills of the CAD technicians play major roles in the design
and development of new products or construction. Students prepare for actual work situations through
practical training in a new state-of-the-art computer designed CAD laboratory using engineering
software. This course is designed to address:

o to prepare you to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

« to prepare you to communicate effectively

o to prepare you to use the techniques, skills, and modern engineering tools necessary for
engineering practice

Course Contents:

Traditional Engineering Graphics: Principles of Engineering Graphics; Orthographic Projection;
Descriptive Geometry; Drawing Principles; Isometric Projection; Surface Development; Perspective;
Reading a Drawing; Sectional Views; Dimensioning & Tolerances; True Length, Angle; intersection,
Shortest Distance.

Computer Graphics: Engineering Graphics Software; -Spatial Transformations; Orthographic
Projections; Model Viewing; Co-ordinate Systems; Multi-view Projection; Exploded Assembly; Model
Viewing; Animation; Spatial Manipulation; Surface Modelling; Solid Modelling; Introduction to
Building Information Modelling (BIM)

(Except the basic essential concepts, most of the teaching part can happen concurrently in the
laboratory)

Module 1: Introduction to Engineering Drawing covering, Principles of Engineering Graphics and
their significance, usage of Drawing instruments, lettering, Conic sections including the Rectangular
Hyperbola (General method only); Cycloid, Epicycloid, Hypocycloid and Involute; Scales — Plain,
Diagonal and Vernier Scales;

Module 2: Orthographic Projections covering, Principles of Orthographic Projections- Conventions -
Projections of Points and lines inclined to both planes; Projections of planes inclined Planes - Auxiliary
Planes;

Module 3: Projections of Regular Solids covering, those inclined to both the Planes- Auxiliary Views;
Draw simple annotation, dimensioning and scale. Floor plans that include: windows, doors, and
fixtures such as WC, bath, sink, shower, etc.

Module 4:Sections and Sectional Views of Right Angular Solids covering, Prism, Cylinder, Pyramid,
Cone — Auxiliary Views; Development of surfaces of Right Regular Solids - Prism, Pyramid, Cylinder
and Cone; Draw the sectional orthographic views of geometrical solids, objects from industry and
dwellings (foundation to slab only)

Module 5: Isometric Projections covering, Principles of Isometric projection — Isometric Scale,
Isometric Views, Conventions; Isometric Views of lines, Planes, Simple and compound Solids;
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Conversion of Isometric Views to Orthographic Views and Vice-versa, Conventions;

Module 6: Overview of Computer Graphics covering, listing the computer technologies that impact on
graphical communication, Demonstrating knowledge of the theory of CAD software [such as: The
Menu System, Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Drawing Area
(Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus (Button
Bars), The Command Line (where applicable), The Status Bar, Different methods of zoom as used in
CAD, Select and erase objects.; Isometric Views of lines, Planes, Simple and compound Solids]

Module 7: Customisation & CAD Drawing consisting of set up of the drawing page and the printer,
including scale settings, Setting up of units and drawing limits; 1ISO and ANSI standards for coordinate
dimensioning and tolerancing; Orthographic constraints, Snap to objects manually and automatically;
Producing drawings by using various coordinate input entry methods to draw straight lines, Applying
various ways of drawing circles;

Module 8: Annotations, layering & other functions covering applying dimensions to objects, applying
annotations to drawings; Setting up and use of Layers, layers to create drawings, Create, edit and use
customized layers; Changing line lengths through modifying existing lines (extend/lengthen); Printing
documents to paper using the print command; orthographic projection techniques; Drawing sectional
views of composite right regular geometric solids and project the true shape of the sectioned surface;
Drawing annotation, Computer-aided design (CAD) software modeling of parts and assemblies.
Parametric and non-parametric solid, surface, and wireframe models. Part editing and two-dimensional
documentation of models. Planar projection theory, including sketching of perspective, isometric,
multiview, auxiliary, and section views. Spatial visualization exercises. Dimensioning guidelines,
tolerancing techniques; dimensioning and scale multi views of dwelling;

Module 9: Demonstration of a simple team design project that illustrates Geometry and topology of
engineered components: creation of engineering models and their presentation in standard 2D blueprint
form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and tool-
path generation for component manufacture; geometric dimensioning and tolerancing; Use of solid-
modeling software for creating associative models at the component and assembly levels; floor plans
that include: windows, doors, and fixtures such as WC, bath, sink, shower, etc. Applying colour coding
according to building drawing practice; Drawing sectional elevation showing foundation to ceiling;
Introduction to Building Information Modelling (BIM).

Goals & Outcomes:

. Introduction to engineering design and its place in society
. Exposure to the visual aspects of engineering design

. Exposure to engineering graphics standards

. Exposure to solid modelling

. Exposure to computer-aided geometric design

. Exposure to creating working drawings

. Exposure to engineering communication

Text/Reference Books:

1.  Bhatt N.D., Panchal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar
Publishing House

2. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics,

Pearson Education

Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication

4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech
Publishers

5. (Corresponding set of) CAD Software Theory and User Manuals

i
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B.Tech. First Year
Branch- Common to All Disciplines

BT106

Manufacturing Practices OL-0T-2P 1Credits

Course Objective:

Manufacturing is fundamental to the development of any engineering product. The course on
Engineering Workshop Practice is intended to expose engineering students to different types of
manufacturing / fabrication processes, dealing with different materials such as metals, ceramics,
plastics, wood, glass etc. While the actual practice of fabrication techniques is given more weightage,
some lectures and video clips available on different methods of manufacturing are also included.

Course Contents:

Lectures & videos: (10 hours)

1. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing
methods (3 lectures)

CNC machining, Additive manufacturing (1 lecture)

Fitting operations & power tools (1 lecture)

Electrical &Electronics (1 lecture)

Carpentry (1 lecture)

Plastic moulding, glass cutting (1 lecture)

Metal casting (1 lecture)

Welding (arc welding & gas welding), brazing (1 lecture)

NSO WDN

Course Outcomes:

At the end of this course, students will demonstrate the ability to

« Understanding different manufacturing techniques and their relative advantages/ disadvantages

with respect to different applications.
o Selection of a suitable technique for meeting a specific fabrication need.

e Acquire a minimum practical skill with respect to the different manufacturing methods and
develop the confidence to design & fabricate small components for their project work and also

to participate in various national and international technical competitions.
« Introduction to different manufacturing methods in different fields of engineering.

« Practical exposure to different fabrication techniques.

o Creation of simple components using different materials.

o Exposure to some of the advanced and latest manufacturing techniques being
employed in the industry.

(if) Workshop Practice:(60 hours)

. Machine shop (10 hours)

. Fitting shop (8 hours)

. Carpentry (6 hours)

. Electrical & Electronics(8 hours)

. Welding shop ( 8 hours (Arc welding 4 hrs + gas welding 4 hrs)
. Casting (8 hours)

. Smithy (6 hours)

8. Plastic moulding & Glass Cutting (6 hours)

Examinations could involve the actual fabrication of simple components, utilizing one or more
of the techniques covered above.

~NOo o1k wN
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Laboratory Outcomes

e Upon completion of this laboratory course, students will be able to fabricate components
with their own hands.

e They will also get practical knowledge of the dimensional accuracies and dimensional
tolerances possible with different manufacturing processes.

e By assembling different components, they will be able to produce small devices of their
interest.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year
Branch- Common to All Disciplines

BT201 Engineering Physics 2L-1T-2P 4 Credits

Course Contents:

Module 1: Wave nature of particles and the Schrodinger equation (8 lectures)
Introduction to Quantum mechanics, Wave nature of Particles, operators ,Time-dependent and time-
independent Schrodinger equation for wavefunction, Application: Particle in a One dimensional Box,
Born interpretation, Free-particle wavefunction and wave-packets, vy and v, relation Uncertainty
principle.

Module 2;: Wave optics (8 lectures)
Huygens’ principle, superposition of waves and interference of light by wave front splitting and
amplitude splitting; Young’s double slit experiment, Newton’s rings, Michelson interferometer, Mach-
Zehnder interferometer.

Farunhofer diffraction from a single slit and a circular aperture, the Rayleigh criterion for limit of
resolution and its application to vision; Diffraction gratings and their resolving power.

Module 3: Introduction to solids (8 lectures)
Free electron theory of metals, Fermi level of Intrinsic and extrinsic, density of states, Bloch’s theorem
for particles in a periodic potential, Kronig-Penney model(no derivation) and origin of energy bands.
V-1 characteristics of PN junction, Zener diode, Solar Cell, Hall Effec .

Module 4: Lasers (8 lectures)
Einstein’s theory of matter radiation interaction and A and B coefficients; amplification of light by
population inversion, different types of lasers: gas lasers ( He-Ne, CO,), solid-state lasers(ruby,
Neodymium),Properties of laser beams: mono-chromaticity, coherence, directionality and brightness,
laser speckles, applications of lasers in science, engineering and medicine. Introduction to Optical
fiber, acceptance angle and cone, Numerical aperture, V number, attenuation.

Module 5: Electrostatics in vacuum (8 lectures)
Calculation of electric field and electrostatic potential for a charge distribution; Electric displacement,
Basic Introduction to Dielectrics, Gradient, Divergence and curl,Stokes’ theorem, Gauss Theorem,
Continuity equation for current densities; Maxwell’s equation in vacuum and non-conducting medium;
Poynting vector.

List of Experiment
To determine the dispersive power of prism.

To determine the A of sodium light with the help of newton’s Ring.
Resolving Power of Telescope.

YDSE (Young’s double slit Experiment).

To determine the frequency of AC mains supply.

V-I Characteristics of P-N junction diode.

To determine the A of diode loses by single slit diffraction.

To determine the plank’s constant with the help of photocell.

. Hall’s effect experiment.

10. Calibration of ammeter by using reference zener diode.

©WooNOOOR~WOWNRE
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11. To study the effect of temperature on reverse saturation current in P-N junction diode and to
determine the energy band gap.

12. To determine the A of sodium by using plane diffraction grating.

13. To determine the prominent lines of mercury source by plane diffraction grating.

14. To determine the numerical aperture of an optical fiber.

15. To determine A of given laser by plane diffraction grating.

Suggested Reference Books

1. A. Ghatak, Optics.

2. 0. Svelto, Principles of Lasers.

3. David Griffiths, Introduction to Electrodynamics.
4. D.J. Griffiths, Quantum Mechanics.

5. Halliday & Resnick, Physics.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year (Il Semester)
Branch- Common to All Disciplines

BT202 MATHEMATICS-II 3L-1T-0P 4 Credits

OBJECTIVES: The objective of this course is to familiarize the prospective engineers with techniques in Ordinary
and partial differential equations, complex variables and vector calculus. It aims to equip the students to deal with
advanced level of mathematics and applications that would be essential for their disciplines. More precisely, the
objectives are:
> To
introduce effective mathematical tools for the solutions of ordinary and partial differential equations that
model physical processes.
> To
introduce the tools of differentiation and integration of functions of complex variable that are used in various
techniques dealing engineering problems.
> To
acquaint the student with mathematical tools available in vector calculus needed various field of science and
engineering.

Course Contents:

Module 1:Ordinary Differential Equations I :(6 hours) : Differential Equations of First Order and First
Degree (Leibnitz linear, Bernoulli’s, Exact), Differential Equations of First Order and Higher Degree, Higher
order differential equations with constants coefficients, Homogeneous Linear Differential equations,
Simultaneous Differential Equations.

Module 2:Ordinary differential Equations 11:(8 hours) :Second order linear differential equations with
variable coefficients, Method of variation of parameters, Power series solutions; Legendre polynomials,
Bessel functions of the first kind and their properties.

Module 3: Partial Differential Equations : (8 hours) : Formulation of Partial Differential equations,
Linear and Non-Linear Partial Differential Equations, Homogeneous Linear Partial Differential Equations
with Constants Coefficients.

Module 4: Functions of Complex Variable :(8 hours) : Functions of Complex Variables: Analytic
Functions, Harmonic Conjugate, Cauchy-Riemann Equations (without proof), Line Integral, Cauchy-Goursat
theorem (without proof), Cauchy Integral formula (without proof), Singular Points, Poles & Residues,
Residue Theorem, Application of Residues theorem for Evaluation of Real Integral (Unit Circle).

Module 5: Vector Calculus : (10 hours) : Differentiation of Vectors, Scalar and vector point function,
Gradient, Geometrical meaning of gradient, Directional Derivative, Divergence and Curl, Line Integral,
Surface Integral and VVolume Integral, Gauss Divergence, Stokes and Green theorems.
Textbooks/References:

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,

2002.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

3. W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 9th
Edn., Wiley India, 2009.

4. S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.

5. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.
6. E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.

7.J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Ed., McGraw Hill,
2004.

8. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.
9. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year
Branch- Common to All Disciplines

BT203 Basic Mechanical 3L-0T-2P 4 Credits
Engineering

Course Contents:

Unit | :

Materials : Classification of engineering material, Composition of Cast iron and Carbon steels, Iron Carbon
diagram. Alloy steels their applications. Mechanical properties like strength, hardness, toughness , ductility,
brittleness , malleability etc. of materials , Tensile test- Stress-strain diagram of ductile and brittle materials
,Hooks law and modulus of elasticity, Hardness and Impact testing of materials, BHN etc.

Unit 11:

Measurement: Concept of measurements, errors in measurement, Temperature, Pressure, Velocity, Flow
strain, Force and torque measurement, Vernier caliper, Micrometer, Dial gauge, Slip gauge, Sine-bar and
Combination set.

Production Engineering: Elementary theoretical aspects of production processes like casting, carpentry,
welding etc Introduction to Lathe and Drilling machines and their various operations.

Unit 11 :

Fluids : Fluid properties pressure, density and viscosity etc. Types of fluids , Newton’s law of viscosity ,
Pascal’s law , Bernoulli’s equation for incompressible fluids, Only working principle of Hydraulic machines,
pumps, turbines, Reciprocating pumps .

Unit IV:

Thermodynamics : Thermodynamic system, properties, state, process, Zeroth, First and second law of
thermodynamics, thermodynamic processes at constant pressure, volume, enthalpy & entropy.

Steam Engineering : Classification and working of boilers, mountings and accessories of boilers, Efficiency
and performance analysis, natural and artificial draught, steam properties, use of steam tables.

Unit V:

Reciprocating Machines :

Working principle of steam Engine, Carnot, Otto, Diesel and Dual cycles P-V & T-S diagrams and its
efficiency, working of Two stroke & Four stroke Petrol & Diesel engines. Working principle of compressor.

Reference Books:
1- Kothandaraman & Rudramoorthy, Fluid Mechanics & Machinery, New Age .
2- Nakra & Chaudhary, Instrumentation and Measurements, TMH.
3- Nag P.K, Engineering Thermodynamics , TMH .
4- Ganesan, Internal Combustion Engines, TMH .
5- Agrawal C M, Basic Mechanical Engineering ,Wiley Publication.
6- Achuthan M, , Engineering Thermodynamics ,PHI.
List of Suggestive Core Experiments:
Theory related Eight to Ten experiments including core experiments as follows:
1- Study of Universal Testing machines.
2- Linear and Angular measurement using, Micrometer, Slip Gauges, Dial Gauge and Sine-bar.
3- Study of Lathe Machine.
4- Study of Drilling Machines.
5- Verification of Bernoulli’s Theorem.
6- Study of various types of Boilers.
7- Study of different IC Engines.
8- Study of different types of Boilers Mountings and accessories.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year
Branch- Common to All Disciplines

BT204 Basic Civil Engineering 3L-0T-2P 4 Credits
& Mechanics

Course Contents:
Unit | Building Materials & Construction
Stones, bricks, cement, lime, timber-types, properties, test & uses, laboratory tests concrete
and mortar Materials: Workability, Strength properties of Concrete, Nominal proportion of
Concrete preparation of concrete, compaction, curing.
Elements of Building Construction, Foundations conventional spread footings, RCC footings,
brick masonry walls, plastering and pointing, floors, roofs, Doors, windows, lintels,
staircases — types and their suitability

Unit 1l Surveying & Positioning:

Introduction to surveying Instruments — levels, thedolites, plane tables and related devices.
Electronic surveying instruments etc. Measurement of distances — conventional and EDM
methods, measurement of directions by different methods, measurement of elevations by
different methods. Reciprocal leveling.

Unit 111 Mapping & sensing:

Mapping details and contouring, Profile Cross sectioning and measurement of areas,
volumes, application of measurementsin  quantity computations, Survey  stations,
Introduction of remote sensing and its applications.

Engineering Mechanics

Unit IV

Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non-
concurrent Co- planner forces, free Diagram, Force Diagram and Bow’s notations,
Application of Equilibrium Concepts: Analysis of plane Trusses: Method of joints, Method
of Sections. Frictional force in equilibrium problems

Unit-V

Centre of Gravity and moment of Inertia: Centroid and Centre of Gravity, Moment Inertia of
Area and Mass, Radius of Gyration, Introduction to product of Inertia and Principle Axes.
Support Reactions, Shear force and bending moment Diagram for Cantilever & simply
supported beam with concentrated, distributed load and Couple.

Reference Books:

S. Ramamrutam & R.Narayanan; Basic Civil Engineering, Dhanpat Rai Pub.
Prasad I.B., Applied Mechanics, Khanna Publication.

Punmia, B.C., Surveying, Standard book depot.

Shesha Prakash and Mogaveer; Elements of Civil Engg & Engg. Mechanics; PHI
S.P, Timoshenko, Mechanics of stricture, East West press Pvt.Ltd.

Surveying by Duggal — Tata McGraw Hill New Delhi.

Building Construction by S.C. Rangwala- Charotar publications House, Anand.
Building Construction by Grucharan Singh- Standard Book House, New Delhi

. Global Positioning System Principles and application- Gopi, TMH

10 R.C. Hibbler — Engineering Mechanics: Statics & Dynamics.

11. A. Boresi & Schmidt- Engineering Mechines- statics dynamics, Thomson’ Books
12. R.K. Rajput, Engineering Mechanics S.Chand & Co.
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List of suggestive core Experiments:

Students are expected to perform minimum ten experiments from the list suggested below by
preferably selecting experiments from each unit of syllabus.

. To perform traverse surveying with prismatic compass, check for local attraction and determine corrected

bearings and to balance the traverse by Bowditch’s rule.

. To perform leveling exercise by height of instrument of Rise and fall method.

. To measure horizontal and vertical angles in the field by using Theodolite.

. To determine (a) normal consistency (b) Initial and Final Setting time of a cement Sample.

. To determine the workability of fresh concrete of given proportions by slump test or compaction factor

test.

6. To determine the Compressive Strength of brick.

7. To determine particle size distribution and fineness modulus of course and fine Aggregate.
8.

9. To verify the law of parallelogram of forces.

To verify the law of Triangle of forces and Lami’s theorem.

10. To verify law of polygon of forces
11. To find the support reactions of a given truss and verify analytically.

12. To determine support reaction and shear force at a given section of a simply Supported beam and verify
in analytically using parallel beam apparatus.

13. To determine the moment of inertia of fly wheel by falling weight method.
14. To verify bending moment at a given section of a simply supported beam.
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year
Branch- Common to All Disciplines

BT205 Basic Computer 3L-0T-2P 4 Credits
Engineering

Course Contents:

UNIT I

Computer: Definition, Classification, Organization i.e. CPU, register, Bus architecture, Instruction set,
Memory & Storage Systems, 1/0O Devices, and System & Application Software. Computer Application in e-
Business, Bio-Informatics, health Care, Remote Sensing & GIS, Meteorology and Climatology, Computer
Gaming, Multimedia and Animation etc.

Operating System: Definition, Function, Types, Management of File, Process & Memory. Introdcution to
MS word, MS powerpoint, MS Excel

UNIT 11

Introduction to Algorithms, Complexities and Flowchart, Introduction to Programming, Categories of
Programming Languages, Program Design, Programming Paradigms, Characteristics or Concepts of OOP,
Procedure Oriented Programming VS object oriented Programming. Introduction to C++: Character Set,
Tokens, Precedence and Associativity, Program Structure, Data Types, Variables, Operators, Expressions,
Statements and control structures, 1/0O operations, Array, Functions,

UNIT 111

Object & Classes, Scope Resolution Operator, Constructors & Destructors, Friend Functions, Inheritance,
Polymorphism, Overloading Functions & Operators, Types of Inheritance, Virtual functions. Introduction to
Data Structures.

UNIT IV

Computer Networking: Introduction, Goals, 1SO-OSI Model, Functions of Different Layers.
Internetworking Concepts, Devices, TCP/IP Model. Introduction to Internet, World Wide Web, E-commerce
Computer Security Basics: Introduction to viruses, worms, malware, Trojans, Spyware and Anti-Spyware
Software, Different types of attacks like Money Laundering, Information Theft, Cyber Pornography, Email
spoofing, Denial of Service (DoS), Cyber Stalking, ,Logic bombs, Hacking Spamming, Cyber Defamation ,
pharming Security measures Firewall, Computer Ethics & Good Practices, Introduction of Cyber Laws about
Internet Fraud, Good Computer Security Habits,

UNIT V

Data base Management System: Introduction, File oriented approach and Database approach, Data
Models, Architecture of Database System, Data independence, Data dictionary, DBA, Primary Key, Data
definition language and Manipulation Languages.

Cloud computing: definition, cloud infrastructure, cloud segments or service delivery models (laaS, PaaS
and SaaS), cloud deployment models/ types of cloud (public, private, community and hybrid clouds), Pros
and Cons of cloud computing

List of Experiment

01. Study and practice of Internal & External DOS commands.

02. Study and practice of Basic linux Commands — Is, cp, mv, rm, chmod, Kill, ps etc.

03. Study and Practice of MS windows — Folder related operations, My-Computer, window

explorer, Control Panel,

04. Creation and editing of Text files using MS- word.

05. Creation and operating of spreadsheet using MS-Excel.

06. Creation and editing power-point slides using MS- power point

07. Creation and manipulation of database table using SQL in MS-Access.

08.WAP to illustrate Arithmetic expressions

09. WAP to illustrate Arrays.

10. WAP to illustrate functions.

11. WAP to illustrate constructor & Destructor

12. WAP to illustrate Object and classes.
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13. WAP to illustrate Operator overloading

14. WAP to illustrate Function overloading

15. WAP to illustrate Derived classes & Inheritance

16. WAP to insert and delete and element from the Stack

17. WAP to insert and delete and element from the Queue

18. WAP to insert and delete and element from the Linked List

Recommended Text Books:

1. Fundamentals of Computers : E Balagurusamy, TMH

2. Basic Computer Engineering: Silakari and Shukla, Wiley India

3. Fundamentals of Computers : V Rajaraman, PHI

4. Information Technology Principles and Application: Ajoy Kumar Ray & Tinku Acharya PHI.

Recommended Reference Books:

. Introduction of Computers : Peter Norton, TMH

. Object Oriented Programming with C++ :E.Balagurusamy, TMH

. Object Oriented Programming in C++: Rajesh K.Shukla, Wiley India
. Concepts in Computing: Kenneth Hoganson, Jones & Bartlett.

. Operating Systems — Silberschatz and Galvin - Wiley India

. Computer Networks:Andrew Tananbaum, PHI

. Data Base Management Systems, Korth, TMH

. Cloud Computing, Kumar, Wiley India

O NO Ol WN K-
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL

New Scheme Based On AICTE Flexible Curricula

B. Tech. First Year

Branch- Common to All Disciplines

BT206

Language Lab and
Seminars

OL-0T-2P

1 Credits

Course objective: This course intends to impart practical training in the use of English Language for
Communicative purposes and aims to develop students’ personality through language Laboratory.

Topics to be covered in the Language laboratory sessions:
Introducing oneself, family, social roles.

1.
2.

ok~

Public Speaking and oral skills with emphasis on conversational practice, extempore speech,
JAM(Just a minute sessions), describing objects and situations, giving directions, debate, telephonic

etiquette.

Reading Comprehension: Intensive reading skills, rapid reading, and reading aloud (Reading material

to be selected by the teacher).

To write a book review. Standard text must be selected by the teacher.
Role plays: preparation and delivery topic to be selected by teacher/faculty.
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A Guide to Induction Program

1 Introduction

(Induction Program was discussed and approved for all colleges by AICTE in March 2017.
It was discussed and accepted by the Council of 1ITs for all l{Ts in August 2016. [t was
originally proposed by a Committee of II'l" Directors and accepted at the meeting of all
IIT Directors in March 2016." This guide has been prepared based on the Report of the
Committee of IIT Directors and the experience gained through its pilot implementation in
July 2016 as accepted by the Council of II'1's. Purpose of this document is to help insti-
tutions in understanding the spirit of the accepted Induction Program and implementing
it.)

Engineering colleges were established to train graduates well in the branch /department
of admission, have a holistic outlook, and have a desire to work for national needs and
beyond.

The graduating student must have knowledge and skills in the area of his study.
However, he must also have broad understanding of society and relationships. Character
needs to be nurtured as an essential quality by which he would understand and fulfill his
responsibility as an engineer, a citizen and a human being. Besides the above, several
meta-skills and underlying values are needed.

There is a mad rush for engineering today, without the student determining for himself
his interests and his goals. This is a major factor in the current state of demotivation
towards studies that exists among UG students.

The success of gaining admission into a desired institution but failure in getting the
desired branch, with peer pressure generating its own problems, leads to a peer envi-
ronment that is demotivating and corrosive. Start of hostel life without close parental
supervision at the same time, further worsens it with also a poor daily routine.

To come out of this situation, a multi-pronged approach is needed. One will have to
work closely with the newly joined students in making them feel comfortable, allow them
to explore their academic interests and activities, reduce competition and make them

LA Committee of II'T Directors was setup in the 152nd Meeting of II'T Directors on Gth September
2015 at IIT Patna, on how to motivate undergraduate students at IITs towards studies, and to develop
verbal ability. The Committee submitted its report on 19th January 2016. It was considered at the 153rd
Meeting of all IIT Directors at IIT Mandi on 26 March 2016, and the accepted report came out on 31
March 2016. The Induction Program was an important recommendation, and its pilot was implemented
by three IITs, namely, IIT(BHU), IIT Mandi and IIT Patna in July 2016. At the 50th meeting of the
Council of IITs on 23 August 2016, recommendation on the Induction Program and the report of its pilot
implementation were discussed and the program was accepted for all II'Ts.
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work for excellence, promote bonding within them, build relations between teachers and
students, give a broader view of life, and build character.

2 Induction Program

When new students enter an institution, they come with diverse thoughts, backgrounds
and preparations. [t is important to help them adjust to the new environment and
inculcate in them the ethos of the institution with a sense of larger purpose. Precious
little is done by most of the institutions, except for an orientation program lasting a
couple of days.

We propose a 3-week long induction program for the UG students entering the insti-
tution, right at the start. Normal classes start only after the induction program is over.
Its purpose is to make the students feel comfortable in their new environment, open them
up, set a healthy daily routine, create bonding in the batch as well as between faculty
and students, develop awarness, sensitivity and understanding of the self, people around
them, society at large, and nature.?

The time during the Induction Program is also used to rectify some eritical lacunas,
for example, English background, for those students who have deficiency in it.

The following are the activities under the induction program in which the student
would be fully engaged throughout the day for the entire duration of the program.

’Induction Program as described here borrows from three programs running earlier at different insti-
tutions: (1) Foundation Program running at [I'T Gadhinagar since July 2011, (2) Human Values course
running at IIIT Hyderabad since July 2005, and (3) Counselling Service or mentorship running at several
IITs for many decades. Contribution of each one is described next.

(1) IIT Gandhinagar was the first II'T to recognize and implement a special 5-week Foundation Program
for the incoming 1st year UG students. It took a bold step that the normal classes would start only after
the five week period. It involved activities such as games, art, etc., and also science and other creative
workshops and lectures by resource persons from outside.

(2) IIT Hyderabad was the first one to implement a compulsary course on Human Values. Under
it, classes were held by faculty through discussions in small groups of students, rather than in lecture
mode. Moreover, faculty from all departments got involved in conducting the group discussions under
the course. The content is non-sectarian, and the mode is dialogical rather than sermonising or lecturing.
Faculty were trained beforehand, to conduct these discussions and to guide students on issues of life.

(3) Counselling at some of the IITs involves setting up mentor-mentee network under which 1st year
students would be divided into small groups, each assigned a senior student as a student guide, and a
faculty member as a mentor. Thus, a new student gets connected to a faculty member as well as a senior
student, to whom he /she could go to in case of any difficulty whether psychological, financial, academic,
or otherwise.

The Induction Program defined here amalgamates all the three into an integrated whole, which leads to
its high effectiveness in terms of building physical activity, creativity, bonding, and character. It develops
sensitivity towards self and one’s relationships, builds awareness about others and society beyond the
individual, and also in bonding with their own batch-mates and a senior student besides a faculty member.

Scaling up the above amalgamation to an intake batch of 1000 plus students was done at IIT(BHU)
Varanasi starting from July 2016.
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2.1 Physical Activity

This would involve a daily routine of physical activity with games and sports. It would
start with all students coming to the field at 6 am for light physical exercise or yoga.
There would also be games in the evening or at other suitable times according to the local
climate. These would help develop team work. Each student should pick one game and
learn it for three weeks. There could also be gardening or other suitably designed activity
where labour yields fruits from nature.

2.2 Creative Arts

Every student would chose one skill related to the arts whether visual arts or performing
arts. Examples are painting, sculpture, pottery, music, dance etc. The student would
pursue it everyday for the duration of the program.

These would allow for creative expression. It would develop a sense of aesthetics and
also enhance creativity which would, hopefully, low into engineering design later.

2.3 Universal Human Values

It gets the student to explore oneself and allows one to experience the joy of learning,
stand up to peer pressure, take decisions with courage, be aware of relationships with
colleagues and supporting staff in the hostel and department, be sensitive to others, etc.
Need for character building has been underlined earlier. A module in Universal Human
Values provides the base.

Methodology of teaching this content is extremely important. It must not be through
do’s and dont’s, but get students to explore and think by engaging them in a dialogue. It
is best taught through group discussions and real life activities rather than lecturing. The
role of group discussions, however, with clarity of thought of the teachers cannot be over
emphasized. It is essential for giving exposure, guiding thoughts, and realizing values.

The teachers must come from all the departments rather than only one department
like HSS or from outside of the Institute. Experiments in this direction at IIT(BHU) are
noteworthy and one can learn from them.?

Discussions would be conducted in small groups of about 20 students with a faculty
mentor each. It is to open thinking towards the self. Universal Human Values discussions
could even continue for rest of the semester as a normal course, and not stop with the
induction program.

Besides drawing the attention of the student to larger issues of life, it would build
relationships between teachers and students which last for their entire 4-year stay and
possibly beyond.

=

#The Universal Human Values Course is a result of a long series of experiments at educational institutes
starting from IIT-Delhi and IIT Kanpur in the 1980s and 1990s as an elective course, NIT Raipur in late
1990s as a compulsory one-week off campus program. The courses at IIT(BHU) which started from July
2014, are taken and developed from two compulsory courses at IIIT Hyderabad first introduced in July

2005.
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2.4 Literary

Literary activity would encompass reading, writing and possibly, debating, enacting a
play ete.

2.5 Proficiency Modules

This period can be used to overcome some critical lacunas that students might have,
for example, English, computer familiarity etc. These should run like crash courses, so
that when normal courses start after the induction program, the student has overcome
the lacunas substantially. We hope that problems arising due to lack of English skills,
wherein students start lagging behind or failing in several subjects, for no fault of theirs,
would, hopefully, become a thing of the past.

2.6 Lectures by Eminent People

This period can be utilized for lectures by eminent people, say, once a week. It would
give the students exposure to people who are socially active or in public life.

2.7 Visits to Local Area

A couple of visits to the landmarks of the city, or a hospital or orphanage could be
organized. This would familiarize them with the area as well as expose them to the under
privileged.

2.8 Familiarization to Dept./Branch & Innovations

The students should be told about different method of study compared to coaching that
is needed at IITs. They should be told about what getting into a branch or department
means what role it plays in society, through its technology. They should also be shown
the laboratories, workshops & other facilties.

3 Schedule

The activities during the Induction Program would have an Initial Phase, a Regular Phase
and a Closing Phase. The Initial and Closing Phases would be two days each.

34 | Page

w.e.f. July 2022



3.1 Initial Phase
Time Activity
Day 0
Whole day Students arrive - Hostel allotment. (Preferably do pre-
allotment)
Day 1

09:00 am - 05:00 pm

Academic registration

04:30 pm - 06:00 pm

Orientation

Day 2
09:00 am - 10:00 am

Diagnostic test (for English etc.)

10:15 am - 12:25 pm

Visit to respective depts.

12:30 pm - 01:55 pm

Lunch

02:00 pm - 02:55 pm

Director’s address

03:00 pm - 05:00 pm

Interaction with parents

03:30 pm - 05:00 pm

Mentor-mentee groups - Introduction within group.
(Same as Universal Human Values groups)

3.2 Regular Phase

After two days is the start of the Regular Phase of induction. With this phase there would
be regular program to be followed every day.

3.2.1 Daily Schedule

Some of the activities are on a daily basis, while some others are at specified periods
within the Induction Program. We first show a typical daily timetable.

Sessn.  Time Activity Remarks
Day 3 onwards
06:00 am Wake up call
I 06:30 am - 07:10 am Physical activity (mild exercise/voga)
07:15 am - 08:55 am  Bath, Breakfast, elc.
T 09:00 am - 10:55 am  Creative Arts / Universal Human Half the groups
Values do Creative Arts
II1 11:00 am - 12:55 pm Universal Human Values / Creative Complementary
Arts alternate
01:00 pm - 02:25 pm  Lunch
v 02:30 pm - 03:55 pm  Afternoon Session See below.
V 04:00 pm - 05:00 pm  Afternoon Session See below.
05:00 pm - 05:25 pm  Break / light tea
VI 05:30 pm - 06:45 pm  Games / Special Lectures
06:50 pm. - 08:25 pm Rest and Dinner
VII 08:30 pm - 09:25 pm  Informal interactions (in hostels)

Sundays are off. Saturdays have the same schedule as above or have outings.
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3.2.2 Afternoon Activities (Non-Daily)

The following five activities are scheduled at different times of the Induction Program,
and are not held daily for everyone:

1. Familiarization to Dept./Branch & Innovations
2. Visits to Local Area

3. Lectures by Eminent People

4. Literary

5. Proficiency Modules

Here is the approximate activity schedule for the afternoons (may be changed to suit local
needs):

Activity Session Remarks

Familiarization with IV For 3 days (Day 3 to 5)

Dept/Branch & Innovations

Visits to Local Area IV, V and For 3 days - interspersed (e.g., 3
VI Saturdays)

Lectures by Eminent People TV As scheduled - 3-5 lectures

Literary (Play / Book IV For 3-5 days

Reading / Lecture)

Proficiency Modules A% Daily, but only for those who need it

3.3 Closing Phase

Time Activity
Last But One Day

08:30 am - 12 noon Discussions and finalization of presen-
tation within each group

02:00 am - 05:00 pm  Presentation by each group in front of 4
other groups besides their own (about
100 students)

Last Day
Whole day Examinations (if any). May be ex-
panded to last 2 days, in case needed.

3.4 Follow Up after Closure

A question comes up as to what would be the follow up program after the formal 3-week
Induction Program is over? The groups which are formed should function as mentor-
mentee network. A student should feel free to approach his faculty mentor or the student
guide, when facing any kind of problem, whether academic or financial or psychological
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etc. (For every 10 undergraduate first year students, there would be a senior student as a
student guide, and for every 20 students, there would be a faculty mentor.) Such a group
should remain for the entire 4-5 year duration of the stay of the student. Therefore,
it would be good to have groups with the students as well as teachers from the same
department /discipline®.

Here we list some important suggestions which have come up and which have been
experimented with.

3.4.1 Follow Up after Closure — Same Semester

It is suggested that the groups meet with their faculty mentors once a month, within the
semester after the 3-week Induction Program is over. This should be a scheduled meeting
shown in the timetable. (The groups are of course free to meet together on their own
more often, for the student groups to be invited to their faculty mentor’s home for dinner
or tea, nature walk, etc.)

3.4.2 Follow Up — Subsequent Semesters

It is extremely important that continuity be maintained in subsequent semesters.

It is suggested that at the start of the subsequent semesters (upto fourth semester),
three days be set aside for three full days of activities related to follow up to Induc-
tion Program. The students be shown inspiring films, do collective art work, and group
discussions be conducted. Subsequently, the groups should meet at least once a month.

4 Summary

Engineering institutions were set up to generate well trained manpower in engineering
with a feeling of responsibility towards oneself, one’s family, and society. The incoming
undergraduate students are driven by their parents and society to join engineering without
understanding their own interests and talents. As a result, most students fail to link up
with the goals of their own institution.

The graduating student must have values as a human being, and knowledge and meta-
skills related to his/her profession as an engineer and as a citizen. Most students who get
demotivated to study engineering or their branch, also lose interest in learning.

The Induction Program is designed to make the newly joined students feel comfortable,
sensitize them towards exploring their academic interests and activities, reducing compe-
tition and making them work for excellence, promote bonding within them, build relations
between teachers and students, give a broader view of life, and building of character.

The Universal Human Values component, which acts as an anchor, develops awareness
and sensitivity, fecling of equality, compassion and oneness, draw attention to society and

1We are aware that there are advantages in mixing the students from different depts. However, in
mixing, it is our experience that the continuity of the group together with the faculty mentor breaks
down soon after. Therefore, the groups be from the same dept. but hostel wings have the mixed students
from different depts. For example, the hostel room allotment should be in alphabetical order irrespective
of dept.
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nature, and character to follow through. It also makes them reflect on their relationship
with their families and extended family in the college (with hostel staff and others). It also
connects students with each other and with teachers so that they can share any difficulty
they might be facing and seek help.

References:
Motivating UG Students Towards Studies,
Rajeev Sangal, ITBHU Varanasi, Gautam Biswas, I[IT Guwahati, Timothy Gonsalves,
ITT Mandi, Pushpak Bhattacharya, IIT Patna, (Committee of IIT Directors),
31 March 2016, IIT Directors’ Secretariat, II'T Delhi.

Contact:
Prof. Rajeev Sangal
Director, ITT(BHU), Varanasi

(director@iitbhu.ac.in)

18 June 2017
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Rajiv Gandhi Proudyogiki Vishwavidyalaya, Bhopal

Branch- Common to All Discipline

ES301 Energy & Environmental | 3L-1T-0P 4 Credits
Engineering

The objective of this Course is to provide an introduction to energy systems and
renewable energy resources, with a scientific examination of the energy field and an
emphasis on alternative energy sources and their technology and application.

Module 1: Introduction to Energy Science:

Introduction to energy systems and resources; Introduction to Energy, sustainability &
the environment; Overview of energy systems, sources, transformations, efficiency,
and storage; Fossil fuels (coal, oil, oil-bearing shale and sands, coal gasification) -
past, present & future, Remedies & alternatives for fossil fuels - biomass, wind, solar,
nuclear, wave, tidal and hydrogen; Sustainability and environmental trade-offs of
different energy systems; possibilities for energy storage or regeneration (EX.
Pumped storage hydro power projects, superconductor-based energy storages, high
efficiency batteries)

Module2: Ecosystems

 Concept of an ecosystem; Structure and function of an ecosystem; Producers,
consumers and decomposers; Energy flow in the ecosystem; Ecological succession;
Food chains, food webs and ecological pyramids; Introduction, types, characteristic
features, structure and function of the following ecosystem (a.)Forest ecosystem (b)
Grassland ecosystem (c) Desert ecosystem (d) Aquatic ecosystems (ponds, streams,
lakes, rivers, oceans, estuaries)

Module 3: Biodiversity and its conservation

* Introduction — Definition: genetic, species and ecosystem diversity; Bio-
geographical classification of India; Value of biodiversity: consumptive use,
productive use, social, ethical, aesthetic and option values; Biodiversity at global,
National and local levels; India as a mega-diversity nation; Hot-sports of
biodiversity; Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts; Endangered and endemic species of India; Conservation of biodiversity:
In-situ and Ex-situ conservation of biodiversity.

Module 4: Environmental Pollution
e Definition, Cause, effects and control measures of Air pollution, Water pollution,
Soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear
hazards; Solid waste Management: Causes, effects and control measures of
urban and industrial wastes; Role of an individual in prevention of pollution;
Pollution case studies; Disaster management: floods, earthquake, cyclone and
landslides.



Module 5: Social Issues and the Environment

From Unsustainable to Sustainable development; Urban problems related to
energy; Water conservation, rain water harvesting, watershed management;
Resettlement and rehabilitation of people; its problems and concerns. Case
Studies

Environmental ethics: Issues and possible solutions. Climate change, global
warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case
Studies Wasteland reclamation; Consumerism and waste products; Environment
Protection Act; Air (Prevention and Control of Pollution) Act; Water
(Prevention and control of Pollution) Act; Wildlife Protection Act; Forest
Conservation Act; Issues involved in enforcement of environmental legislation;
Public awareness.

Module 6: Field work

ARN

S

* Visit to a local area to document environmental assets-
river/forest/grassland/hill/mountain

* Visit to a local polluted site-Urban/Rural/Industrial/Agricultural

 Study of common plants, insects, birds.

 Study of simple ecosystems-pond, river, hill slopes, etc.

REFERENCE

Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc.

Clark R.S., Marine Pollution, Clanderson Press Oxford (TB).

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,
Environmental Encyclopedia, Jaico Publ. House, Mumabai,

De A.K., Environmental Chemistry, Wiley Eastern Ltd.

Trivedi R.K., Handbook of Environmental Laws, Rules Guidelines, Compliances
and Standards’, Vol I and Il, Enviro Media (R)

Boyle, Godfrey, Bob Everett, and Janet Ramage (Eds.) (2004), Energy Systems
and Sustainability: Power for a Sustainable Future. Oxford University Press.

Schaeffer, John (2007), Real Goods Solar Living Sourcebook: The Complete
Guide to Renewable Energy Technologies and Sustainable Living, Gaiam



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, I11-Semester

CS302 Discrete Structure

Objective-This course introduces the applications of discrete mathematics in the field of
computer science. It covers sets, logic, proving techniques, combinatorics, functions,
relations, Graph theory and algebraic structures. These basic concepts of sets, logic
functions and graph theory are applied to Boolean Algebra and logic networks while the
advanced concepts of functions and algebraic structures are applied to finite state
machines and coding theory.

Course Contents

Set Theory, Relation, Function, Theorem Proving Techniques : Set Theory: Definition of
sets, countable and uncountable sets, Venn Diagrams, proofs of some general identities
on sets Relation: Definition, types of relation, composition of relations, Pictorial
representation of relation, Equivalence relation, Partial ordering relation, Job-Scheduling
problem Function: Definition, type of functions, one to one, into and onto function,
inverse function, composition of functions, recursively defined functions, pigeonhole
principle. Theorem proving Techniques: Mathematical induction, Proof by contradiction.

Algebraic Structures: Definition, Properties, types: Semi Groups, Monoid, Groups,
Abelian group,

properties of groups, Subgroup, cyclic groups, Cosets, factor group, Permutation groups,
Normal

subgroup, Homomorphism and isomorphism of Groups, example and standard results,
Rings and Fields: definition and standard results.

Propositional Logic: Proposition, First order logic, Basic logical operation, truth tables,
tautologies, Contradictions, Algebra of Proposition, logical implications, logical
equivalence, predicates, Normal Forms, Universal and existential quantifiers.
Introduction to finite state machine Finite state machines as models of physical system
equivalence machines, Finite state machines as language recognizers

Graph Theory: Introduction and basic terminology of graphs, Planer graphs, Multigraphs
and weighted

graphs, Isomorphic graphs, Paths, Cycles and connectivity, Shortest path in weighted
graph, Introduction to Eulerian paths and circuits, Hamiltonian paths and circuits, Graph
coloring, chromatic

number, Isomorphism and Homomorphism of graphs.

Posets, Hasse Diagram and Lattices: Introduction, ordered set, Hasse diagram of
partially, ordered set,



isomorphic ordered set, well ordered set, properties of Lattices, bounded and
complemented lattices.

Combinatorics: Introduction, Permutation and combination, Binomial Theorem,
Multimonial Coefficients Recurrence Relation and Generating Function: Introduction to
Recurrence Relation and Recursive algorithms , Linear recurrence relations with constant
coefficients, Homogeneous solutions, Particular solutions, Total solutions , Generating
functions , Solution by method of generating functions.

Outcome:-After this completion student will be familiar with relational
algebra,Functions and graph theory.

References:

1. C.L.Liu, “Elements of Discrete Mathematics” Tata Mc Graw-Hill Edition.

2. Trembley, J.P & Manohar; “Discrete Mathematical Structure with Application CS”,
McGraw Hill.

3. Kenneth H. Rosen, “Discrete Mathematics and its applications”, McGraw Hill.

4. Bisht, “Discrete Mathematics”,Oxford University Press

5. Biswal,”Discrete Mathematics & Graph Theory”, PHI
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New Scheme Based On AICTE Flexible Curricula
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CS303 Data Structure

1. Review of C programming language.Introduction to Data Structure: Concepts of
Data and Information, Classification of Data structures, Abstract Data Types,
Implementation aspects: Memory representation. Data structures operations and
its cost estimation. Introduction to linear data structures- Arrays, Linked List:
Representation of linked list in memory, different implementation of linked list.
Circular linked list, doubly linked list, etc. Application of linked list: polynomial
manipulation using linked list, etc.

2. Stacks: Stacks as ADT, Different implementation of stack, multiple stacks.
Application of Stack: Conversion of infix to postfix notation using stack,
evaluation of postfix expression, Recursion. Queues: Queues as ADT, Different
implementation of queue, Circular queue, Concept of Dqueue and Priority Queue,
Queue simulation, Application of queues.

3. Tree: Definitions - Height, depth, order, degree etc. Binary Search Tree -
Operations, Traversal, Search. AVL Tree, Heap, Applications and comparison of
various types of tree; Introduction to forest, multi-way Tree, B tree, B+ tree, B*
tree and red-black tree.

4. Graphs: Introduction, Classification of graph: Directed and Undirected graphs,
etc, Representation, Graph Traversal: Depth First Search (DFS), Breadth First
Search (BFS), Graph algorithm: Minimum Spanning Tree (MST)- Kruskal,
Prim’s algorithms. Dijkstra’s shortest path algorithm; Comparison between
different graph algorithms. Application of graphs.

5. Sorting: Introduction, Sort methods like: Bubble Sort, Quick sort. Selection sort,
Heap sort, Insertion sort, Shell sort, Merge sort and Radix sort; comparison of
various sorting techniques. Searching: Basic Search Techniques: Sequential
search, Binary search, Comparison of search methods. Hashing & Indexing. Case
Study: Application of various data structures in operating system, DBMS etc.

Text Books

1. AM Tanenbaum, Y Langsam& MJ Augustein, “Data structure using C and C++”,
Prentice Hall India.

2. Robert Kruse, Bruse Leung, “Data structures & Program Design in C”, Pearson
Education.

Reference Books
1. Aho, Hopcroft, Ullman, “Data Structures and Algorithms”, Pearson Education.
2. N. Wirth, “Algorithms + Data Structure = Programs”, Prentice Hall.
3. Jean — Paul Trembly , Paul Sorenson, “An Introduction to Structure with
application”, TMH.
4. Richard, GilbergBehrouz, Forouzan ,“Data structure — A Pseudocode Approach
with C”, Thomson press.
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New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, I11-Semester

CS304 Digital Systems

Unit 1: Review of number systems and number base conversions. Binary codes, Boolean
algebra, Boolean functions, Logic gates. Simplification of Boolean functions, Karnaugh
map methods, SOP-POS simplification, NAND-NOR implementation.

Unit 2: Combinational Logic: Half adder, Half subtractor, Full adder, Full subtractor,
look- ahead carry generator,BCD adder, Series and parallel addition, Multiplexer —
demultiplexer, encoder- decoder, arithmetic circuits, ALU

Unit 3 : Sequential logic: flip flops, D,T, S-R, J-K Master- Slave, racing condition,
Edge & Level triggered circuits, Shift registers, Asynchronous and synchronous counters,
their types and state diagrams. Semiconductor memories, Introduction to digital ICs
2716, 2732 etc. & their address decoding. Modern trends in semiconductor memories
such as DRAM, FLASH RAM etc. Designing with ROM and PLA.

Unit 4 : Introduction to A/D & D/A convertors & their types, sample and hold
circuits, Voltage to Frequency & Frequency to Voltage conversion. Multivibrators
:Bistable, Monostable, Astable, Schmitt trigger, IC 555 & Its applications. TTL, PMOS,
CMOS and NMOS logic. Interfacing between TTL to MOS.

Unit 5 : Introduction to Digital Communication: Nyquist sampling theorem, time division
multiplexing, PCM, quantization error, introduction to BPSK & BFSK modulation
schemes. Shannon’s theorem for channel capacity.

References:
1. Morris Mano, Digital Circuits & Logic Design, PHI

Gothman, Digital Electronics, PHI

Tocci, Digital Electronics, PHI

Taub and schilling, Digital Integrated electronics.

2

3

4. Mavino& Leach, Digital Principles & Applications, PHI

5

6. Simon Haykin, Introductionto Analog& Digital Communication, Wiley.
7

Lathi B.P., Modern analog& digital communication , Oxford University.



List of Experiments:

To study and verify the truth tables of various Logic gates

To verify the properties of NAND and NOR gates as Universal Building Blocks.

Simplification and implementation of a Boolean function

Implementation of basic Boolean arithmetic logic circuits such as Half-adder,

Half-subtractor, Full adder and Full subtractor

Conversion from Binary to Gray and Gray to Binary code

To construct a binary multiplier using combinational logic and to verify with the

truth table

7. To verify 2-bit Magnitude comparator for all possible conditions

8. Generation of various logical functions using 8-to-1 multiplexer

9. Construction of a 4-bit ripple counter and study of its operation

10. Operation of 1C-555 Timer as Monostable, Astable and Bistablemultivibrators

11. To characterize binary ladder type digital to analog (D/A) and analog to digital
(A/D) convertor

12. Comparison of various Logic families

13. Design and implementation of various types of flip-flops using JK flip-flop

14. To study natural sampling of continuous time waveforms using different sampling
rates

15. To study Pulse-Code modulation with Time-division multiplexing (PCM-TDM)

16. To study generation and detection of BPSK and QPSK waveforms

AwbdhpE
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New Scheme Based On AICTE Flexible Curricula
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CS305 Object Oriented Programming & Methodology

Introduction to Object Oriented Thinking & Object Oriented Programming:
Comparison with Procedural Programming, features of Object oriented paradigm-—
Merits and demerits of OO methodology; Object model; Elements of OOPS, 10
processing.

Encapsulation and Data Abstraction- Concept of Objects: State, Behavior &
Identity of an object; Classes: identifying classes and candidates for Classes
Attributes and Services, Access modifiers, Static members of a Class, Instances,
Message passing, and Construction and destruction of Objects.

Relationships — Inheritance: purpose and its types, ‘is a’ relationship; Association,
Aggregation. Concept of interfaces and Abstract classes.

Polymorphism: Introduction, Method Overriding & Overloading, static and run
time Polymorphism.

Strings, Exceptional handling, Introduction of Multi-threading and Data
collections. Case study like: ATM, Library management system.

Text Books

1.

Timothy Budd, “An Introduction to Object-Oriented Programming”, Addison-
Wesley Publication, 3" Edition.

2. Cay S. Horstmann and Gary Cornell, “Core Java: Volume I, Fundamentals”,

Prentice Hall publication.

Reference Books

=

w

G. Booch, “Object Oriented Analysis& Design”, Addison Wesley.

James Martin, “Principles of Object Oriented Analysis and Design”, Prentice
Hall/PTR.

Peter Coad and Edward Yourdon, “Object Oriented Design”, Prentice Hall/PTR.
Herbert Schildt, “Java 2: The Complete Reference”, McGraw-Hill Osborne
Media,

7" Edition.
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New Scheme Based On AICTE Flexible Curricula

BT401 Mathematics-Ill 3L-1T-0P 4 Credits

OBJECTIVES: The objective of this course is to fulfill the needs of engineers to understand
applications of Numerical Analysis, Transform Calculus and Statistical techniques in order to
acquire mathematical knowledge and to solving wide range of practical problems appearing
in different sections of science and engineering. More precisely, the objectives are:

» To introduce effective mathematical tools for the Numerical Solutions algebraic and
transcendental equations.

» To enable young technocrats to acquire mathematical knowledge to understand
Laplace transformation, Inverse Laplace transformation and Fourier Transform which
are used in various branches of engineering.

» To acquaint the student with mathematical tools available in Statistics needed in
various field of science and engineering.

Module 1: Numerical Methods — 1: (8 hours): Solution of polynomial and transcendental
equations — Bisection method, Newton-Raphson method and Regula-Falsi method. Finite
differences, Relation between operators, Interpolation using Newton’s forward and backward
difference formulae. Interpolation with unequal intervals: Newton’s divided difference and
Lagrange’s formulae.

Module 2: Numerical Methods — 2: (6 hours): Numerical Differentiation, Numerical
integration: Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules. Solution of Simultaneous
Linear Algebraic Equations by Gauss’s Elimination, Gauss’s Jordan, Crout’s methods,
Jacobi’s, Gauss-Seidal, and Relaxation method.,

Module 3: Numerical Methods — 3: (10 hours): Ordinary differential equations: Taylor’s
series, Euler and modified Euler’s methods. RungeKutta method of fourth order for solving
first and second order equations. Milne’s and Adam’s predicator-corrector methods. Partial
differential equations: Finite difference solution two dimensional Laplace equation and
Poission equation, Implicit and explicit methods for one dimensional heat equation (Bender-
Schmidt and Crank-Nicholson methods), Finite difference explicit method for wave equation.

Module 4: Transform Calculus: (8 hours): Laplace Transform, Properties of Laplace
Transform, Laplace transform of periodic functions. Finding inverse Laplace transform by
different methods, convolution theorem. Evaluation of integrals by Laplace transform,
solving ODEs by Laplace Transform method, Fourier transforms.

Module 5: Concept of Probability: (8 hours): Probability Mass function, Probability
Density Function, Discrete Distribution: Binomial, Poisson’s, Continuous Distribution:
Normal Distribution, Exponential Distribution.



Textbooks/References:

1.
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P. Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand &

Company, 2nd Edition, Reprint 2012.

. S.S. Sastry, Introductory methods of numerical analysis, PHI, 4th Edition, 2005.

. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006.

. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2010.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi

Publications, Reprint, 2010.

. Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008.

. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book
Stall, 2003 (Reprint).

. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.

. W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed.,

Wiley, 1968. Statistics



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, 1V-Semester

CS402 Analysis Design of Algorithm

Algorithms, Designing algorithms, analyzing algorithms, asymptotic notations, heap and
heap sort. Introduction to divide and conquer technique, analysis, design and comparison of
various algorithms based on this technique, example binary search, merge sort, quick sort,
strassen’s matrix multiplication.

Study of Greedy strategy, examples of greedy method like optimal merge patterns, Huffman
coding, minimum spanning trees, knapsack problem, job sequencing with deadlines, single
source shortest path algorithm

Concept of dynamic programming, problems based on this approach such as 0/1 knapsack,
multistage graph, reliability design, Floyd-Warshall algorithm

Backtracking concept and its examples like 8 queen’s problem, Hamiltonian cycle, Graph
coloring problem etc. Introduction to branch & bound method, examples of branch and
bound method like traveling salesman problem etc. Meaning of lower bound theory and its
use in solving algebraic problem, introduction to parallel algorithms.

Binary search trees, height balanced trees, 2-3 trees, B-trees, basic search and traversal
techniques for trees and graphs (In order, preorder, postorder, DFS, BFS), NP-completeness.

References:

1. Coremen Thomas, Leiserson CE, Rivest RL; Introduction to Algorithms; PHI.

. Horowitz & Sahani; Analysis & Design of Algorithm

. Dasgupta; algorithms; TMH

. Ullmann; Analysis & Design of Algorithm;

. Michael T Goodrich, Robarto Tamassia, Algorithm Design, Wiely India

. Rajesh K Shukla: Analysis and Design of Algorithms: A Beginner's Approach; Wiley

o OB WwWN

List of Experiments( expandable):

. Write a program for Iterative and Recursive Binary Search.

. Write a program for Merge Sort.

. Write a program for Quick Sort.

. Write a program for Strassen’s Matrix Multiplication.

. Write a program for optimal merge patterns.

. Write a program for Huffman coding.

. Write a program for minimum spanning trees using Kruskal’s algorithm.
. Write a program for minimum spanning trees using Prim’s algorithm.
. Write a program for single sources shortest path algorithm.

10. Write a program for Floye-Warshal algorithm.

11. Write a program for traveling salesman problem.

12. Write a program for Hamiltonian cycle problem.

O© oO~NO O ~WN -
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New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, 1V-Semester

CS403 Software Engineering

RATIONALE:

The purpose of this subject is to cover the underlying concepts and techniques used in
Software Engineering & Project Management. Some of these techniques can be used in
software design & its implementation.

PREREQUISITE:-

The students should have at least one year of experience in programming a high-level
language and databases. In addition, a familiarity with software development life cycle will
be useful in studying this subject.

Unit I: The Software Product and Software Process

Software Product and Process Characteristics, Software  Process  Models:
LinearSequential Model, Prototyping Model, RAD Model, Evolutionary Process Models
likeIncremental Model, Spiral Model, Component Assembly Model, RUP and
Agileprocesses.  Software  Process customization and improvement, CMM, Product
andProcess Metrics

Unit 11: Requirement Elicitation, Analysis, and Specification

Functional and Non-functional requirements, Requirement Sources and Elicitation
Techniques, Analysis Modeling for Function-oriented and Object-oriented software
development, Use case Modeling, System and Software Requirement Specifications,
Requirement Validation, Traceability

Unit I11: Software Design

The Software Design Process, Design Concepts and Principles, Software Modeling andUML,
Architectural Design, Architectural Views and Styles, User Interface Design, Function-
oriented Design, SA/SD Component Based Design, Design Metrics.

Unit IV: Software Analysis and Testing

Software Static and Dynamic analysis, Code inspections, Software Testing, Fundamentals,
Software Test Process, Testing Levels, Test Criteria, Test Case Design, TestOracles, Test
Techniques, Black-Box Testing, White-Box Unit Testing and Unit, Testing Frameworks,
Integration Testing, System Testing and other Specialized, Testing, Test Plan, Test Metrics,
Testing Tools. , Introduction to Object-oriented analysis, design and comparison with
structured Software Engg.

Unit V: Software Maintenance & Software Project Measurement

Need and Types of Maintenance, Software Configuration Management (SCM), Software
Change Management, Version Control, Change control and Reporting, Program
Comprehension Techniques, Re-engineering, Reverse Engineering, Tool Support. Project
Management Concepts, Feasilibility Analysis, Project and Process Planning, Resources



Allocations, Software efforts, Schedule, and Cost estimations, Project Scheduling and
Tracking, Risk Assessment and Mitigation, Software Quality Assurance(SQA). Project Plan,
Project Metrics.

Practical and Lab work

Lab work should include a running case study problem for which different deliverable sat the
end of each phase of a software development life cycle are to be developed. Thiswill include
modeling the requirements, architecture and detailed design. Subsequentlythe design models
will be coded and tested. For modeling, tools like Rational Roseproducts. For coding and
testing, IDE like Eclipse, Net Beans, and Visual Studio can be used.

References

1. Pankaj Jalote ,”An Integrated Approach to Software Engineering”, Narosa Pub, 2005
2. Rajib Mall, “Fundamentals of Software Engineering” Second Edition, PHI Learning
3. R S. Pressman ,”Software Engineering: A Practitioner's Approach”, Sixth edition2006,
McGraw-Hill.
4. Sommerville,”Software Enginerring”,Pearson Education.
5. Richard H.Thayer,”Software Enginerring & Project Managements”, Wileylndia
6. Waman S.Jawadekar,”Software Enginerring”, TMH
7. Bob Hughes, M.Cotterell, Rajib Mall “ Software Project Management”, McGrawHill



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, 1V-Semester

CS404 Computer Org. & Architecture

Objectives: Students to be familiarize the basic principles of computer architecture, Design
and Multi Processing, Types of data transfer, Concept of semi conductor memories which is
useful for research work in field Computer System.

Basic Structure of Computer: Structure of Desktop Computers, CPU: General Register
Organization-Memory Register, Instruction Register, Control Word, Stack Organization,
Instruction Format, ALU, I/0 System, bus,CPU and Memory Program Counter, Bus
Structure, Register Transfer Language-Bus and Memory Transfer, addressing modes.
Control Unit Organization: Basic Concept of Instruction, Instruction Types, Micro
Instruction Formats, Fetch and Execution cycle, Hardwired control unit, Micro-
programmed Control unit microprogram sequencer  Control Memory, Sequencing and
Execution of Micro Instruction.

Computer Arithmetic: Addition and Subtraction, Tools Compliment Representation,
Signed Addition and Subtraction, Multiplication and division, Booths Algorithm,
Division Operation, Floating Point Arithmetic Operation. design of Arithmetic unit

I/0 Organization:1/O Interface -PCI Bus, SCSI Bus, USB, Data Transfer: Serial,
Parallel, Synchronous, Asynchronous Modes of Data Transfer, Direct Memory
Access(DMA), 1/0 Processor.

Memory Organization: Main  memory-RAM, ROM, Secondary Memory —Magnetic
Tape, Disk, Optical Storage, Cache Memory: Cache Structure and Design, Mapping
Scheme, Replacement Algorithm, Improving Cache Performance, Virtual Memory,
memory management hardware

Multiprocessors: Characteristics of Multiprocessor, Structure of Multiprocessor-Inter-
processor Arbitration, Inter-Processor Communication and Synchronization. Memory
in Multiprocessor System, Concept of Pipelining, Vector Processing, Array Processing,
RISC And CISC, Study of Multicore Processor —Intel, AMD.

Reference Books:

1.Morris Mano , “Computer System Organization “PHI

2.Alan Clements: “Computer Organization and Architecture”, Cengage Learning
3.Subrata Ghosal: “Computer Architecture and Organization”, Pearson

4.William stalling ,“Computer Architecture and Organization” PHI

5.M. Usha, T.S. Shrikant: “Computer System Architecture and Organization”, Willey India
6.Chaudhuri, P.Pal: “Computer Organization and Design”, PHI

7.Sarangi: “Computer Organization and Architecture”,Mc-Graw Hills



Computer Org.& Architecture (List of Practicals)

SN ol <

10.

Study of Multiplexer and Demultiplexer

Study of Half Adder and Subtractor

Study of Full Adder and Subtractor

WAP to add two 8 bit numbers and store the result at memory location 2000

WAP to multiply two 8 bit numbers stored at memory location 2000 and 2001 and
stores the result at memory location 2000 and 2001.

WAP to add two 16-bit numbers. Store the result at memory address starting from
2000.

WAP which tests if any bit is ‘0" in a data byte specified at an address 2000. If it is so,
00 would be stored at address 2001 and if not so then FF should be storedat the same
address.

Assume that 3 bytes of data are stored at consecutive memory addresses of the data
memory starting at 2000. Write a program which loads register C with (2000), i.e.
with data contained at memory address2000, D with (2001), E with (2002) and A with
(2001).

Sixteen bytes of data are specified at consecutive data-memory locations starting at
2000. Write a program which increments the value of all sixteen bytes by 01.

WAP to add t 10 bytes stored at memory location starting from 3000. Store the result
at memory location 300A
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CS405 Operating Systems

RATIONALE:The purpose of this subject is to cover the underlying concepts Operating
System. This syllabus provides a comprehensive introduction of Operating System, Process
Management, Memory Management, File Management and I/O management.

PREREQUISITE:

UNIT 1. Introduction to Operating Systems: Function, Evolution, Different Types, Desirable
Characteristics and features of an O/S, Operating Systems Services: Types of Services,
Different ways of providing these Services — Utility Programs, System Calls.

UNIT 2. File Systems: File Concept, User’s and System Programmer’s view of File System,
Disk Organization, Tape Organization, Different Modules of a File System, Disk Space
Allocation Methods — Contiguous, Linked, Indexed. Directory Structures, File Protection,
System Calls for File Management, Disk Scheduling Algorithms.

UNIT 3. CPU Scheduling : Process Concept, Scheduling Concepts, Types of Schedulers,
Process State Diagram, Scheduling Algorithms, Algorithms Evaluation, System calls for
Process Management; Multiple Processor Scheduling; Concept of Threads.

Memory Management: Different Memory Management Techniques — Partitioning, Swapping,
Segmentation, Paging, Paged Segmentation, Comparison of these techniques, Techniques for
supporting the execution of large programs: Overlay, Dynamic Linking and Loading, Virtual

Memory — Concept, Implementation by Demand Paging etc.

UNIT 4. Input / Output : Principles and Programming, Input/Output Problems, Asynchronous
Operations, Speed gap Format conversion, 1/0 Interfaces, Programme Controlled 1/0,
Interrupt Driven 1/0, Concurrent I/O.

Concurrent Processes : Real and Virtual Concurrency, Mutual Exclusion, Synchronization,
Inter- Process Communication, Critical Section Problem, Solution to Critical Section
Problem : Semaphores — Binary and Counting Semaphores, WAIT & SIGNAL Operations
and their implementation. Deadlocks: Deadlock Problems, Characterization, Prevention,
Avoidance, Recovery.

UNIT 5. Introduction to Network, Distributed and Multiprocessor Operating Systems. Case
Studies: Unix/Linux, WINDOWS and other Contemporary Operating Systems.

TEXT BOOKS RECOMMENDED:
1. Silberschatz, Galvin, Gagne, “Operating System Concepts’’, Wiley, 9/E

2. William Stalling, “Operating Systems”, Pearson Education



REFERENCE BOOKS:

1.

2.

3.

Andrew S. Tanenbaum, “Modern Operating Systems”, 3/e, Prentice Hall
Maurice J. Bach, * The Design of Unix Operating System”, Prentice Hall of India,

Bovet & Cesati, “Understanding the Linux Kernel”, O’Reily, 2/E.

List of Experiment

g~ ownN -

8.

9.

. Write a program to implement FCFS CPU scheduling algorithm.

. Write a program to implement SJF CPU scheduling algorithm.

. Write a program to implement Priority CPU Scheduling algorithm.

. Write a program to implement Round Robin CPU scheduling algorithm.

. Write a program to compare various CPU Scheduling Algorithms over different

Scheduling Criteria.

. Write a program to implement classical inter process communication problem(producer

consumer).

. Write a program to implement classical inter process communication problem(Reader

Writers).

Write a program to implement classical inter process communication
roblem(Dining_Philosophers).

Write a program to implement & Compare various page replacement algorithm.

10. Write a program to implement & Compare various Disk & Drum scheduling Algorithms
11. Write a program to implement Banker’s algorithms.

12. Write a program to implement Remote Proccedure Call(RPC).

13. Write a Devices Drivers for any Device or pheriperal.
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CS406 Programming Practices (a) (Java )

Objective: To introduce and understand students to programming concepts and techniques
using the Java language and programming environment, class, objects , also learn about
lifetime, scope and the initialization mechanism of variables and improve the ability
general problem solving abilities in programming. Be able to use the Java SDK
environment to create, debug and run simple Java program.

Basic Java Features - C++ Vs JAVA, JAVA virtual machine, Constant & Variables, Data
Types, Class, Methods,Objects, Strings and Arrays, Type Casting, Operators, Precedence
relations, Control  Statements, Exception Handling, File and Streams, Visibility,
Constructors, Operator and Methods Overloading, Static Members, Inheritance:
Polymorphism, Abstract methods and Classes

Java Collective Frame Work - Data Structures: Introduction, Type-Wrapper Classes for
Primitive Types, Dynamic Memory Allocation, Linked List, Stack, Queues, Trees,
Generics: Introduction, Overloading Generic Methods, Generic Classes, Collections:
Interface Collection and Class Collections, Lists, Array List and Iterator, Linked List,
Vector. Collections Algorithms: Algorithm sorts, Algorithm shuffle, Algorithms reverse,
fill, copy, max and min Algorithm binary Search, Algorithms add All, Stack Class of
Package java. Util, Class Priority Queue and Interface Queue, Maps, Properties Class, Un-
modifiable Collections.

Advance Java Features - Multithreading: Thread States, Priorities and Thread Scheduling,
Life Cycle of a Thread, Thread Synchronization, Creating and Executing Threads,
Multithreading with GUI,Monitors and Monitor Locks. Networking: Manipulating URLSs,
Reading a file on a Web Server, Socket programming, Security and the Network, RMI,
Networking, Accessing Databases with JDBC: Relational Database, SQL, MySQL, Oracle

Advance Java Technologies - Servlets: Overview and Architecture, Setting Up the Apache
Tomcat Server, Handling HTTP get Requests, Deploying a web Application, Multitier
Applications, Using JDBC from a Servlet, Java Server Pages (JSP): Overview, First JSP
Example, Implicit Objects, Scripting, Standard Actions, Directives, Multimedia: Applets
and Application: Loading, Displaying and Scaling Images, Animating a Series of Images,
Loading and playing Audio clips

Advance Web/Internet Programming (Overview): J2ME, J2EE, EJB, XML.

References:

1. E. Balaguruswamy, “Programming In Java”; TMH Publications

2. The Complete Reference: Herbert Schildt, TMH

3. Deitel & Deitel, "JAVA, How to Program”; PHI, Pearson.

4. Cay Horstmann, Big JAVA, Wiley India.

5. Merlin Hughes, et al; Java Network Programming , Manning Publications/Prentice Hall



List of Program :

1. Installation of J2SDK

2. Write a program to show Scope of Variables

3. Write a program to show Concept of CLASS in JAVA

4. Write a program to show Type Casting in JAVA

5. Write a program to show How Exception Handling is in JAVA

6. Write a Program to show Inheritance

7. Write a program to show Polymorphism

8. Write a program to show Access Specifiers (Public, Private, Protected) in JAVA
9. Write a program to show use and Advantages of CONTRUCTOR

10. Write a program to show Interfacing between two classes

11. Write a program to Add a Class to a Package

12. Write a program to show Life Cycle of a Thread

13. Write a program to demonstrate AWT.

14. Write a program to Hide a Class

15. Write a Program to show Data Base Connectivity Using JAVA

16. Write a Program to show “HELLO JAVA ” in Explorer using Applet
17. Write a Program to show Connectivity using JDBC

18. Write a program to demonstrate multithreading using Java.

19. Write a program to demonstrate applet life cycle.

20. Write a program to demonstrate concept of servlet.



Programming Practices (b) (Dot Net Technologies)

Introduction .NET framework, features of .Net framework, architecture and component
of .Net, elements of .Net.

Basic Features Of C# Fundamentals, Classes and Objects, Inheritance and
Polymorphism, Operator Overloading, Structures. Advanced Features Of C# Interfaces,
Arrays, Indexers and Collections; Strings and Regular Expressions, Handling Exceptions,
Delegates and Events.

Installing ASP.NET framework, overview of the ASP .net framework, overview of CLR,
class library, overview of ASP.net control, understanding HTML controls, study of
standard controls, validations controls, rich controls. Windows Forms: All about windows
form, MDI form, creating windows applications, adding controls to forms, handling
Events, and using various Tolls

Understanding and handling controls events, ADO.NET- Component object model, ODBC,
OLEDB, and SQL connected mode, disconnected mode, dataset, data-reader Data base
controls: Overview of data access data control, using grid view controls, using details view
and frame view controls, ado .net data readers, SQL data source control, object data source
control, site map data source.

XML: Introducing XML, Structure, and syntax of XML, document type definition (DTD),
XML Schema, Document object model, Presenting and Handling XML. xml data source,
using navigation controls, introduction of web parts, using java script, Web Services

References:

1. C# for Programmers by Harvey Deitel, Paul Deitel, Pearson Education

2. Balagurusamy; Programming in C#; TMH

3. Web Commerce Technology Handbook by Daniel Minoli, Emma Minoli, TMH
4. Web Programming by Chris Bates, Wiley

5. Alex Mackey, “ Introduction.NET 4.5 “, Wiley India

6. ASP .Net Complete Reference by McDonald, TMH.

7. ADO .Net Complete Reference by Odey, TMH

List of Experiments/ program (Expandable):

. Working with call backs and delegates in C#

. Code access security with C#.

. Creating a COM+ component with C#.

. Creating a Windows Service with C#

. Interacting with a Windows Service with C#

. Using Reflection in C#

. Sending Mail and SMTP Mail and C#

. Perform String Manipulation with the String Builder and String Classes and C#:
9. Using the System .Net Web Client to Retrieve or Upload Data with C#

10. Reading and Writing XML Documents with the XML Text-Reader/-Writer Class and C#
11. Working with Page using ASP .Net.

12. Working with Forms using ASP .Net

13. Data Sources access through ADO.Net,

14. Working with Data readers , Transactions

15. Creating Web Application.
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Programming Practices (c) Python

Introduction: Basic syntax, Literal Constants, Numbers, Variable and Basic data types,
String, Escape Sequences, Operators and Expressions, Evaluation Order, Indentation, Input
Output, Functions, Comments.

Data Structure: List, Tuples, Dictionary and Sets.
Control Flow: Conditional Statements - If, If-else, Nested If-else. Iterative Statement -
For, While, Nested Loops. Control statements - Break, Continue, Pass.

Object oriented programming: Class and Object, Attributes, Methods, Scopes and
Namespaces, Inheritance, Overloading, Overriding, Data hiding.

Exception: Exception Handling, Except clause, Try finally clause, User Defined
Exceptions.

Modules and Packages

Standard Libraries: File 1/0, Sys, logging, Regular expression, Date and Time, Network
programming, multi-processing and multi-threading.

References

» Timothy A. Budd: Exploring python, McGraw-Hill Education.
» R.Nageshwar Rao ,”Python Programming” ,Wiley India
» Think Python: Allen B. Downey, O'Reilly Media, Inc.



Programming Practices (d) MATLAB

MATLAB: An Overview, Brief history of MATLAB, About MATLAB, Installation of
MATLAB, Help browser, Arranging the desktop, Basic functions of Matlab, Mostly used
symbols in MATLAB, debugging in Matlab; Building MATLAB expressions: MATLAB
datatype, command handling, MATLAB basics.

MATLAB Vector and Matrix: Scalar and vector, elementary features in a vector array,
matrices, eigen values and eigen vectors, matrix operations, matrix operators, creating
matrix arrangement, indexing array value, other operations, mathematical operations on
array, array types

Graphics in MATLAB: 2D plots, parametric plots, contour lines and implicit plots, field
plots, multiple graphics display function, 3D plots, multivariate data, data analysis.

MATLAB programming introduction to M-filess MATLAB editors, M files, scripts,
functions, MATLAB error and correction, MATLAB debugger; Digital Image Processing
with MATLAB (Image Processing).

MATLAB in neural networks: About neural networks, Human and artificial neuron,
Architecture of neural networks (feed-forward, feedback, network layers), The
McCuulloch- Pitts Model of Neuron, The Perceptron, Transfer function, neural network
toolbox, Actual model, applications of neural network.

References:
1. Swapna Kumar, S V B Lenina: MATLAB - Esay way of learning, PHI Learning,

2016

2.Amos Gilat ,” An Introduction with Applications ,4ed “, wiley India
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CS501 Theory of Computation

COURSE OBJECTIVE

To understand computability, decidability, and complexity through problem solving.
To analyse and design abstract model of computation &amp; formal languages

To understand and conduct mathematical proofs for computation and algorithms.

Unit-1
Introduction of Automata Theory: Examples of automata machines, Finite
Automata as a language acceptor and translator, Moore machines and mealy

machines, composite machine, Conversion from Mealy to Moore and vice versa.

Unit-11

Types of Finite Automata: Non Deterministic Finite Automata (NDFA),
Deterministic finite automata machines, conversion of NDFA to DFA, minimization
of automata machines, regular expression, Arden’s theorem. Meaning of union,

intersection, concatenation and closure, 2 way DFA.

Unit-111

Grammars: Types of grammar, context sensitive grammar, and context free
grammar, regular grammar. Derivation trees, ambiguity in grammar, simplification of
context free grammar, conversion of grammar to automata machine and vice versa,
Chomsky hierarchy of grammar, killing null and unit productions. Chomsky normal

form and Greibach normal form.

Unit-1vV

Push down Automata: example of PDA, deterministic and non-deterministic PDA,
conversion of PDA into context free grammar and vice versa, CFG equivalent to
PDA, Petrinet model.



Unit-V

Turing Machine: Techniques for construction. Universal Turing machine Multitape,
multinead and multidimensional Turing machine, N-P complete problems.
Decidability and Recursively Enumerable Languages, decidability, decidable
languages, undecidable languages, Halting problem of Turing machine & the post

correspondence problem.

RECOMMENDED BOOKS

e Introduction to Automata Theory Language & Computation, Hopcroft& Ullman,
Narosa Publication.

o Element of the Theory Computation, Lewis &Christors, Pearson.

° Theory of Computation, Chandrasekhar & Mishra, PHI.

o Theory of Computation, Wood, Harper & Row.

o Introduction to Computing Theory, Daniel 1-A Cohen, Wiley.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl.explain the basic concepts of switching and finite automata theory & languages.
CO2.relate practical problems to languages, automata, computability and complexity.
COa3.construct abstract models of computing and check their power to recognize the
languages.

CO4.analyse the grammar, its types, simplification and normal form.

CO®5.interpret rigorously formal mathematical methods to prove properties of languages,
grammars and automata.

CO6.develop an overview of how automata theory, languages and computation are

applicable in engineering application.

LIST OF EXPERIMENTS

1. Design a Program for creating machine that accepts three consecutive one.

2. Design a Program for creating machine that accepts the string always ending with 101.
3. Design a Program for Mode 3 Machine
4

Design a program for accepting decimal number divisible by 2.



10.
11.

12.

Design a program for creating a machine which accepts string having equal no. of 1’s
and 0’s.

Design a program for creating a machine which count number of 1’s and 0’s in a given
string.

Design a Program to find 2’s complement of a given binary number.

Design a Program which will increment the given binary number by 1.

Design a Program to convert NDFA to DFA.

Design a Program to create PDA machine that accept the well-formed parenthesis.
Design a PDA to accept WCW" where w is any string and W" is reverse of that string
and C is a Special symbol.

Design a Turing machine that’s accepts the following language a"b "c" where n>0.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1: judge various computational models.

CO2: construct abstract models of computing.

COa3: justify the power of abstract models in computing to recognize the languages.

CO4: demonstrate analytical thinking and intuition for problem solving in the related areas.

CO5: discuss the limitations of computation in problemsolving.

CO6: follow set of rules for syntax verification.
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CS502 Database Management Systems

Course Outcomes: After completion of the course students will be able to

1. Understand the different issues involved in the design and implementation of a database
system.

2. Study the physical and logical database designs, database modeling, relational,
hierarchical, and network models

3. Understand and use data manipulation language to query, update, and manage a database
4. Develop an understanding of essential DBMS concepts such as: database security,
integrity, concurrency,

5. Design and build a simple database system and demonstrate competence with the
fundamental tasks involved with modeling, designing, and implementing a DBMS.

6. Evaluate a business situation and designing & building a database applications

Unit |

DBMS Concepts and architecture Introduction, Database approach v/s Traditional file
accessing approach, Advantages, of database systems, Data models, Schemas and instances,
Data independence, Data Base Language and interfaces, Overall Database Structure,
Functions of DBA and designer, ER data model: Entitles and attributes, Entity types,
Defining the E-R diagram, Concept of Generalization, Aggregation and Specialization.
transforming ER diagram into the tables. Various other data models object oriented data
Model, Network data model, and Relational data model, Comparison between the three types
of models.

Unit 11

Relational Data models: Domains, Tuples, Attributes, Relations, Characteristics of relations,
Keys, Key attributes of relation, Relational database, Schemas, Integrity constraints.
Referential integrity, Intension and Extension, Relational Query languages: SQL-DDL,
DML, integrity con straints, Complex queries, various joins, indexing, triggers, assertions ,
Relational algebra and relational calculus, Relational algebra operations like select, Project
,Join, Division, outer union. Types of relational calculus i.e. Tuple oriented and domain
oriented relational calculus and its operations.

Unit 111

Data Base Design: Introduction to normalization, Normal forms, Functional dependency,
Decomposition, Dependency preservation and lossless join, problems with null valued and
dangling tuples, multivalued dependencies. Query Optimization: Introduction, steps of
optimization, various algorithms to implement select, project and join operations of relational
algebra, optimization methods: heuristic based, cost estimation based.

Unit IV

Transaction Processing Concepts: -Transaction System, Testing of Serializability,
Serializability of schedules, conflict & view serializable schedule, recoverability, Recovery
from transaction failures. Log based recovery. Checkpoints deadlock handling. Concurrency



Control Techniques: Concurrency Control, locking Techniques for concurrency control, time
stamping protocols for concurrency control, validation based protocol, multiple granularity.
Multi version schemes, Recovery with concurrent transaction. Introduction to Distributed
databases, data mining, data warehousing, Object Technology and DBMS, Comparative
study of OODBMS Vs DBMS . Temporal, Deductive, Multimedia, Web & Mobile database.

Unit V

Study of Relational Database Management Systems through Oracle/PL SQL

QL/MySQL: Architecture, physical files, memory structures, background process. Concept
of table spaces, segments, extents and block. Dedicated server, multi threaded server.
Distributed database, database links, and snapshot. Data dictionary, dynamic performance
view. Security, role management, privilege management, profiles, invoker defined security
model. SQL queries, Data extraction from single, multiple tables equi- join, non equi-join,
self -join, outer join. Usage of like, any, all, exists, in Special operators. Hierarchical quires,
inline queries, flashback queries. Introduction of ANSI SQL, anonymous block, nested
anonymous block, branching and looping constructs in ANSI SQL. Cursor management:
nested and parameterized cursors, Oracle exception handling mechanism. Stored procedures,
in, out, in out type parameters, usage of parameters in procedures. User defined functions
their limitations. Triggers, mutating errors, instead of triggers.

Suggested list of experiments:- Lab Assignments:

. Delete duplicate row from the table.

. Display the alternate row from table.

. Delete alternate row from table.

. Update multiple rows in using single update statement.

. Find the third highest paid and third lowest paid salary.

. Display the 3rd, 4th, 9th rows from table.

. Display the ename, which is start with j, k, | or m.

. Show all employees who were hired the first half of the month.

. Display the three record in the first row and two records in the second row and one record
in the third row in a single sgl statements.

10. Write a sql statements for rollback commit and save points.

11. Write a pl/sqgl for select, insert, update and delete statements.

12. Write a pl/sgl block to delete a record. If delete operation is successful return 1 else
return 0.

13. Display name, hire date of all employees using cursors.

14. Display details of first 5 highly paid employees using cursors.

15. Write a database trigger which fires if you try to insert, update, or delete after 7’0’ clock.
16. Write a data base trigger, which acts just like primary key and does not allow duplicate
values.

17. Create a data base trigger, which performs the action of the on delete cascade.

18. Write a data base trigger, which should not delete from emp table if the day is Sunday.
19. In this subject the students are supposed to prepare a small database application in
complete semester like financial accounting system, Railway reservation system,institute
timetable management system. Student record system, library management system, hospital
management system etc. in RDBMS as follows:

Section A:

Solving the case studies using ER datamodel (design of the database)

Section B:

Implement a miniproject for the problem taken in section A.

O©CoOoO~NOOUOTA~,WNPEF



Suggested Reading:-

. Date C J, “An Introduction To DatabaseSystem”, Pearson Educations

. Korth, Silbertz,Sudarshan, “Fundamental of Database System”, McGraw Hill

. Rob, “ Data Base System:Design Implementation & Management”, Cengage Learninig
. Elmasri, Navathe, “Fundamentals Of Database Systems”, Pearson Educations

. Atul Kahate , “ Introduction to Database Management System”, Pearson Educations

. Oracle 9i Database Administration Fundamental-I, Volume I, Oracle Press, TMH.

. Paneerselvam,”DataBase Management System”, PHI Learning

. dev.mysgl.com

. Www.postgressgl.org

O©oOoO~NOOUOTA~,WNPEF



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, V-Semester

Departmental Elective CS- 503 (A) Data Analytics

UNIT-I:

DESCRIPTIVE STATISTICS :Probability Distributions, Inferential Statistics ,Inferential
Statistics through hypothesis tests Regression & ANOVA ,Regression ANOVA(Analysis of
Variance)

UNIT-II:
INTRODUCTION TO BIG DATA: Big Data and its Importance, Four V’s of Big Data,
Drivers for Big Data, Introduction to Big Data Analytics, Big Data Analytics applications.

BIG DATA TECHNOLOGIES: Hadoop’s Parallel World, Data discovery, Open source
technology for Big Data Analytics, cloud and Big Data, Predictive Analytics, Mobile
Business Intelligence and Big Data, Crowd Sourcing Analytics, Inter- and Trans-Firewall
Analytics, Information Management.

UNIT-11I:

PROCESSING BIG DATA: Integrating disparate data stores, Mapping data to the
programming framework, Connecting and extracting data from storage, Transforming data
for processing, subdividing data in preparation for Hadoop Map Reduce.

UNIT-1V:

HADOOP MAPREDUCE: Employing Hadoop Map Reduce, Creating the components of
Hadoop Map Reduce jobs, Distributing data processing across server farms, Executing
Hadoop Map Reduce jobs, monitoring the progress of job flows, The Building Blocks of
Hadoop Map Reduce Distinguishing Hadoop daemons, Investigating the Hadoop Distributed
File System Selecting appropriate execution modes: local, pseudo-distributed, fully
distributed.

UNIT-V:

BIG DATA TOOLS AND TECHNIQUES: Installing and Running Pig, Comparison with
Databases, Pig Latin, User- Define Functions, Data Processing Operators, Installing and
Running Hive, Hive QL, Querying Data, User-Defined Functions, Oracle Big Data.

REFERENCES:

1. Michael Minelli, Michehe Chambers, “Big Data, Big Analytics: Emerging Business
Intelligence and Analytic Trends for Today’s Business”, 1st Edition, Ambiga Dhiraj, Wiely
CIO Series, 2013.

2. Arvind Sathi, “Big Data Analytics: Disruptive Technologies for Changing the Game”, 1st
Edition, IBM Corporation, 2012.1. Rajaraman, A., Ullman, J. D., Mining of Massive
Datasets, Cambridge University Press, United Kingdom, 2012



3. Berman, J.J., Principles of Big Data: Preparing, Sharing and Analyzing Complex
Information, Morgan Kaufmann, 2014

4. Barlow, M., Real-Time Big Data Analytics: Emerging Architecture, O Reilly, 2013
5. Schonberger, V.M., Kenneth Cukier, K., Big Data, John Murray Publishers, 2013
6. Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data
Streams with Advanced Analytics”, 1st Edition, Wiley and SAS Business Series, 2012.
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Departmental Elective CS- 503 (B) Pattern Recognition

Unit-1

Introduction — Definitions, data sets for Pattern, Application Areas and Examples of
pattern recognition, Design principles of pattern recognition system, Classification
and clustering, supervised Learning, unsupervised learning and adaptation, Pattern
recognition approaches, Decision Boundaries, Decision region , Metric spaces,
distances.

Unit -1l

Classification: introduction, application of classification, types of classification,
decision tree, naive bayes, logistic regression , support vector machine, random forest,
K Nearest Neighbour Classifier and variants, Efficient algorithms for nearest
neighbour classification, Different Approaches to Prototype Selection, Combination
of Classifiers, Training set, test set, standardization and normalization.

Unit - 111

Different Paradigms of Pattern Recognition, Representations of Patterns and Classes,
Unsupervised Learning & Clustering: Criterion functions for clustering, Clustering
Techniques: Iterative square -error partitional clustering — K means, hierarchical
clustering, Cluster validation.

Unit -1V

introduction of feature extraction and feature selection, types of feature extraction ,
Problem statement and Uses, Algorithms - Branch and bound algorithm, sequential
forward / backward selection algorithms, (l,r) algorithm.

Unit -V

Recent advances in Pattern Recognition, Structural PR, SVMs, FCM, Soft computing
and Neuro-fuzzy techniques, and real-life examples, Histograms rules, Density
Estimation, Nearest Neighbor Rule, Fuzzy classification.

REFERENCE BOOKS:

1. Richard O. Duda, Peter E. Hart and David G. Stork, “Pattern Classification”, 2nd
Edition, John Wiley, 2006.

2. C. M. Bishop, “Pattern Recognition and Machine Learning”, Springer, 2009.

3. S. Theodoridis and K. Koutroumbas, “Pattern Recognition”, 4t Edition, academic
Press, 2009.

4. Robert Schalkoff, “pattern Recognition: statistical, structural and neural approaches”,
JohnWiley & sons, Inc, 2007.
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Departmental Elective CS- 503 (C) Cyber Security

UNIT 1
Introduction of Cyber Crime, Challenges of cyber crime, Classifications of Cybercrimes: E-
Mail Spoofing, Spamming, Internet Time Theft, Salami attack/Salami Technique,

UNIT 2

Web jacking, Online Frauds, Software Piracy, Computer Network Intrusions, Password
Sniffing, Identity Theft, cyber terrorism, Virtual Crime, Perception of cyber criminals:
hackers, insurgents and extremist group etc. Web servers were hacking, session hijacking.

UNIT 3

Cyber Crime and Criminal justice: Concept of Cyber Crime and the IT Act, 2000, Hacking,
Teenage Web Vandals, Cyber Fraud and Cheating, Defamation, Harassment and E-mail
Abuse, Other IT Act Offences, Monetary Penalties, jurisdiction and Cyber Crimes, Nature of
Criminality, Strategies to tackle Cyber Crime and Trends.

UNIT 4

The Indian Evidence Act of 1872 v. Information Technology Act, 2000: Status of Electronic
Records as Evidence, Proof and Management of Electronic Records; Relevancy,
Admissibility and Probative Value of E-Evidence, Proving Digital Signatures, Proof of
Electronic Agreements, Proving Electronic Messages.

UNIT 5

Tools and Methods in Cybercrime: Proxy Servers and Anonymizers, Password Cracking,
Key loggers and Spyware, virus and worms, Trojan Horses, Backdoors, DoS and DDoS
Attacks , Buffer and Overflow, Attack on Wireless Networks, Phishing : Method of Phishing,
Phishing Techniques.

Suggested Books:

1. Principles of Cyber crime, Jonathan Clough Cambridge University Press

2. John R. Vacca, Computer Forensics:Computer Crime Scene Investigation, 2nd Edition,
Charles River Media, 2005

3. Cyber Law Simplified, VivekSood, Pub: TMH.

4. Cyber Security by Nina Godbole, SunitBelapure Pub: Wiley-India

5. Information Warfare: Corporate attack and defense in digital world, William Hutchinson,
Mathew Warren, Elsevier.

6. Cyber Laws and IT Protection, Harish Chander, Pub:PHI.
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Open Elective CS- 504 (A) Internet and Web Technology

After completion of the course students will be able to

1.Describe the concepts of WWW including browser and HTTP protocol.

2.List the various HTML tags and use them to develop the user friendly web pages.

3.Define the CSS with its types and use them to provide the styles to the webpages at various
levels.

4.Develop the modern web pages using the HTML and CSS features withdifferent layouts as
per need of applications.

5.Use the JavaScript to develop the dynamic web pages.

6.Use server side scripting with PHP to generate the web pages dynamically using the
database connectivity.

7.Develop the modern Web applications using the client and server sidetechnologies and the
web design fundamentals.

UNIT 01

Introduction: Concept of WWW, Internet and WWW, HTTP Protocol : Request and
Response, Web browser and Web servers, Features of Web 2.0 Web Design: Concepts of
effective web design, Webdesign issues including Browser, Bandwidth and Cache, Display
resolution, Look and Feel of the Web

site, Page Layout and linking, User centric design, Sitemap, Planning and publishing website,
Designing effective navigation.

UNIT 02

HTML :Basics of HTML, formatting and fonts, commenting code, color, hyperlink, lists,
tables, images, forms, XHTML, Meta tags, Character entities, frames and frame sets,
Browser architecture and Web site structure. Overview and features of HTML5

UNIT 03

Style sheets : Need for CSS, introduction to CSS, basic syntax andstructure, using CSS,
background images, colors and properties,manipulating texts, usingfonts, borders and boxes,
margins, padding lists,positioning using CSS, CSS2, Overview and features of CSS3
JavaScript : Client side scriptingwith JavaScript, variables, functions, conditions, loops and
repetition, Pop up boxes, Advance JavaScript: Javascript and objects, JavaScript own objects,
the DOM and web browser environments, Manipulation using DOM, forms and
validations,DHTML : Combining HTML, CSS andJavascript, Events and buttons

UNIT 04

XML : Introduction to XML, uses of XML, simple XML, XML keycomponents, DTD
andSchemas, Using XML with application. Transforming XML using XSL and XSLT PHP:
Introduction and basic syntax of PHP, decision and looping with examples, PHP and HTML,
Arrays, Functions, Browser control and detection, string, Form processing, Files, Advance
Features: Cookies and Sessions, Object Oriented Programming with PHP



UNIT 05

PHP and MySQL:Basic commandswith PHP examples, Connection to server, creating
database, selecting a database, listing database, listing table names,creating a table, inserting
data, altering tables, queries, deleting database, deleting data and tables, PHP myadmin and
databasebugs

Reference Books:

1.Developing Web Applications, Ralph Moseley and M. T. Savaliya, Wiley-India
2.Web Technologies, Black Book, dreamtech Press

3.HTML 5, Black Book, dreamtech Press

4.\Web Design, Joel Sklar, Cengage Learning

5.Developing Web Applications in PHP and AJAX, Harwani, McGrawHill

6.Internet and World Wide Web How to program, P.J. Deitel & H.M. Deitel , Pearson
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Open Elective CS- 504 (B) Object Oriented Programming

Unit-1

Basics of programming: Character set, Constants, Variables, keywords, identifiers
literals. Instructions: Type Declaration Instruction, arithmetic Integer Long Short, Signed
unsigned, storage classes, Integer and Float Conversions, type conversion in
assignment, hierarchy of

operations.

Unit I

Decision control structure: control instructions, if, if-else, use of logical operator,
hierarchy of

logical operators, arithmetic operators, relational operators, assignment operators,
increment and decrement operators, conditional operators, bit wise operators, special
operators, “&,*,.,>, “sizeof” Loops control structure: while loop, for loop, do — while loop,
odd loop, nested loop, break, continue, case control structure, go to, exit statement.

Unit-lll

Array: what are arrays , array initialization, bound checking 1D array, 2D array
initialization of 1D and 2D array, memory map of 1D and 2D array, Multidimensional
array. Strings: what are strings, standard library string function strlen(), strcpy(), strcat(),
stremp(), 2D array of characters.

Unit-1V

Structure: Why use structure, declaration of structure, accessing structure elements,
how structure elements are stored, array of structure, uses of structure. Preprocessor:
features of Preprocessor, macro expansion, micro with arguments, file inclusion,
conditional, #if, #elif, miscellaneous directives, #include, #define, directives, #undef,
#pragma directives. Union: Union definition & declaration, accessing a union member,
union of structures, initialization of union member, uses of union, use of user defined
data types.

Unit-V

Introduction: Basic concepts of OOP: object, class, data abstraction, data encapsulation,
inheritance, polymorphism, Static and dynamic binding, message passing, benefits of
OOP’s, disadvantage of OOP’s, application of OOP’s, a simple program, anatomy of
program, creating a source file, compiling and Linking.

References:

1. David Parsons; Object oriented programming with C++; BPB publication
2. Object oriented programming in C++ by Robert Lafore: Galgotia

3. Balagurusamy; Object oriented programming with C++; TMH

4. Java Complete Reference: Herbert Schildt, Mc Graw Hill

5. Hubbard; Programming in C++ (Schaum); TMH

6. Mastering C++ by Venugopal, TMH
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Open Elective CS- 504 (C) Introduction to Database Management Systems

Unit 1: Database Management System Concepts: Introduction, Significance of Database,
Database System Applications; Data Independence; Data Modeling for a Database; Entities
and their Attributes, Entities, Attributes, Relationships and Relationships Types, Advantages
and Disadvantages of Database Management System, DBMS Vs RDBMS.

Unit 2: Database Models and Implementation: Data Model and Types of Data Model,
Relational Data Model, Hierarchical Model, Network Data Model, Object/Relational Model,
Object-Oriented Model; Entity-Relationship Model, Modeling using E-R Diagrams, Notation
used in E-R Model, Relationships and Relationship Types; Associative Database Model

Unit 3 : SQL : Data Definition Language : Categories of SQL Commands; Data Definition
Language ; Create table , Drop table and Alter Table . Primary Key, Foreign Key, Truncate
Table, Index, Cursor.

UNIT 4 : SQL DML :Data Manipulation Language, Insert Statement, Multiple Inserts,
Delete Statement, Delete with conditions , Update statement, Update with Conditions ,
Merge Statement,

UNIT 5 SELECT . SQL queries, Data extraction from single, multiple tables equi-join, non
equi-join, self-join, outer join. Usage of like, any, all, exists, in Special operators.
Hierarchical queries, inline queries, flashback queries. Introduction of ANSI SQL,
anonymous block, nested anonymous block, branching and looping constructs in ANSI SQL.

Suggested Reading:-

1. Date C J, “An Introduction To Database System”, Pearson Educations

2. Korth, Silbertz,Sudarshan, “Fundamental of Database System”, McGraw Hill

3. Rob, “ Data Base System:Design Implementation & Management”, Cengage Learninig
4. Elmasri, Navathe, “Fundamentals Of Database Systems”, Pearson Educations

5. Atul Kahate , *“ Introduction to Database Management System”, Pearson Educations
6. Oracle 9i Database Administration Fundamental-1, VVolume I, Oracle Press, TMH.

7. Paneerselvam,”DataBase Management System”, PHI Learning
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CS505 Linux (LAB)

Course Outcomes: After completion of the course students will be able to

1. Understand the system calls
2. Compare between ANSI C AND C++ AND POSIX standards
3. Mapping the relationship between UNIX Kernel support for files

4. Understand Kernel support for process creation and termination and memory allocation

Overview of Unix/Linux:-

Concepts, Unix/Linux Installation Process, Hardware Requirements for Unix/Linux,
Advantages of Unix/Linux, Reasons for Popularity and Success of Linux/Unix Operating
System, Features of Linux/Unix Operating System, Kernel, Kernel Functions,

The Shell Basic Commands, Shell Programming:-

Shell Variables, Branching Control Structures, Loop-Control Structure, Continue and break
Statements, Sleep Command, Debugging Script. Use of Linux as web-

server, file server, directory server, application server, DNS server, SMTP server, Firewall,
Proxy server.

File System: -

Definition of File System, Defining Geometry, Disk Controller, Solaris File System, Disk
Based File Systems, Network-Based File Systems, Virtual File systems, UFS File System,
The Boot Block, The Super Block, The Inode, Tuning File System, Repairing File System.

Process Control:-

Viewing a Process, Command to display Process, Process Attributes, Process States, Process
Fields, PS Commands options, PGREP, PRSTAT, CDE Process Manager, Scheduling
Process, Scheduling Priorities, Changing the Priority of a time-sharing process, Killing
Process.

System Security:-

Physical Security, Controlling System Access, Restricted Shells Controlling File Access, File
Access Commands, Access Control List(ACLs), Setting ACL Entries, Modifying ACL
entries on a file, Deleting ACL entries on a file, Restricting FTP, Securing Super User
Access, Restricting Root Access, Monitoring super user Access, TCP Wrappers.

Dynamic Host Configuration Protocol: -

Introduction, DHCP Leased Time, DHCP Scopes, DHCP IP Address, Allocation Types,
Planning DHCP Deployment, DHCP Configuration files, Automatic Startup of DHCP
Server, Configuration of DHCP Clients, Manually Configuring the DHCP.



Case Study: -

Installation of Linux, Customization of Linux, Installation of SAMBA, APACHE,

TOMCAT, Send MAIL, Postfix, Implementation of DNS, LDAP services, Firewall, Proxy
server

List of Experiments:-

1. To Study basic & User status Unix/Linux Commands.

2. Study & use of commands for performing arithmetic operations with Unix/Linux.

3. Create a file called wicc.txt with some lines and display how many lines, words and
characters are present in that file.

4. Append ten more simple lines to the wicc.txt file created above and split the

appended file into 3 parts. What will be the names of these split files? Display the

contents of each of these files. How many lines will be there on the last file?

5. Given two files each of which contains names of students. Create a program to

display only those names that are found on both the files.

6. Create a program to find out the inode number of any desired file.

7. Study & use of the Command for changing file permissions.

8. Write a pipeline of commands, which displays on the monitor as well as saves the
information about the number of users using the system at present on a file called usere.ux.

9. Execute shell commands through vi editor.

10. Installation, Configuration & Customizations of Unix/Linux.

11. Write a shell script that accepts any number of arguments and prints them in the reverse
order.

12. Write a shell script to find the smallest of three numbers that are read from the keyboard.
13. Write a shell script that reports the logging in of a specified user within one minute after
he/she logs in. The script automatically terminates if the specified user does not login during
a specified period of time.

14. Installation of SAMBA, APACHE, TOMCAT.

15. Implementation of DNS, LDAP services,

16. Study & installation of Firewall & Proxy server

Suggested Reading:

1. Venkatesh Murthy, “Introduction to Unix &Shell”, Pearson Edu

2. Forouzan, “Unix &Shell Programming”, Cengage Learning

3. Sumitab Das,”Unix Concept & Application”, TMH

4. Gopalan, Shivaselvan,”Beginners Guide to Unix ” PHI Learning

5. Venkateshwavle,”Linux Programming Tools Unveil’ed”, BS Publication.
6. Richard Peterson,”Linux Complete Reference”, TMH

7. Richard Peterson,”Unix Complete Reference”, TMH
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Computer Science and Engineering, V-Semester

CS506- Python

List of Experiments (Please Expand it):

To write a Python program to find GCD of two numbers.

To write a Python Program to find the square root of a number by Newton’s Method.
To write a Python program to find the exponentiation of a number.

To write a Python Program to find the maximum from a list of numbers.

To write a Python Program to perform Linear Search

To write a Python Program to perform binary search.

To write a Python Program to perform selection sort.

To write a Python Program to perform insertion sort.

To write a Python Program to perform Merge sort.

10. To write a Python program to find first n prime numbers.

11. To write a Python program to multiply matrices.

12. To write a Python program for command line arguments.

13. To write a Python program to find the most frequent words in a text read from a file.
14. To write a Python program to simulate elliptical orbits in Pygame.

15. To write a Python program to bouncing ball in Pygame.

N kWD

©

References:

1. Timothy A. Budd: Exploring python, McGraw-Hill Education.
2. R.Nageshwar Rao ,”Python Programming” ,Wiley India
3. Allen B. Downey; Think Python, O'Reilly Media, Inc.
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CS601 Machine Learning

COURSE OUTCOMES:

After Completing the course student should be able to:
1. Apply knowledge of computing and mathematics to machine learning problems, models

and algorithms;
2. Analyze a problem and identify the computing requirements appropriate for its solution;
3. Design, implement, and evaluate an algorithm to meet desired needs; and

4. Apply mathematical foundations, algorithmic principles, and computer science theory to
the modeling and design of computer-based systems in a way that demonstrates
comprehension of the trade-offs involved in design choices.

COURSE CONTENTS:
THEOTY:

Unit —I

Introduction to machine learning, scope and limitations, regression, probability, statistics and
linear algebra for machine learning, convex optimization, data visualization, hypothesis function
and testing, data distributions, data preprocessing, data augmentation, normalizing data sets,
machine learning models, supervised and unsupervised learning.

Unit -1l

Linearity vs non linearity, activation functions like sigmoid, ReLU, etc., weights and bias, loss
function, gradient descent, multilayer network, backpropagation, weight initialization, training,
testing, unstable gradient problem, auto encoders, batch normalization, dropout, L1 and L2
regularization, momentum, tuning hyper parameters,

Unit =111

Convolutional neural network, flattening, subsampling, padding, stride, convolution layer,
pooling layer, loss layer, dance layer 1x1 convolution, inception network, input channels,
transfer learning, one shot learning, dimension reductions, implementation of CNN like tensor
flow, keras etc.



Unit -1V
Recurrent neural network, Long short-term memory, gated recurrent unit, translation, beam
search and width, Bleu score, attention model, Reinforcement Learning, RL-framework, MDP,
Bellman equations, Value Iteration and Policy Iteration, , Actor-critic model,  Q-learning,
SARSA

Unit -V
Support Vector Machines, Bayesian learning, application of machine learning in computer
vision, speech processing, natural language processing etc, Case Study: ImageNet Competition

TEXT BOOKS RECOMMENDED:

1.

Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer-Verlag
New York Inc., 2" Edition, 2011.

Tom M. Mitchell, “Machine Learning”, McGraw Hill Education, First edition, 2017.

lan Goodfellow and Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press,
2016

REFERENCE BOOKS:

1. Aurelien Geon, “Hands-On Machine Learning with Scikit-Learn and Tensorflow:
Concepts, Tools, and Techniques to Build Intelligent Systems”, Shroff/O'Reilly; First
edition (2017).

2. Francois Chollet, "Deep Learning with Python", Manning Publications, 1 edition (10
January 2018).

3. Andreas Muller, "Introduction to Machine Learning with Python: A Guide for Data
Scientists", Shroff/O'Reilly; First edition (2016).

4. Russell, S. and Norvig, N. “Artificial Intelligence: A Modern Approach”, Prentice Hall
Series in Artificial Intelligence. 2003.

PRACTICAL:

Different problems to be framed to enable students to understand the concept learnt and
get hands-on on various tools and software related to the subject. Such assignments are to
be framed for ten to twelve lab sessions.
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CS602 Computer Networks

Course Outcomes:After completion of the course students will be able to

1. Characterize and appreciate computer networks from the view point of components and
from the view point of services

2. Display good understanding of the flow of a protocol in general and a network protocol
in particular

3. Model a problem or situation in terms of layering concept and map it to the TCI/IP stack

4. Select the most suitable Application Layer protocol (such as HTTP, FTP, SMTP, DNS,
Bit torrent) as per the requirements of the network application and work with available
tools to demonstrate the working of these protocols.

5. Design a Reliable Data Transfer Protocol and incrementally develop solutions for the
requirements of Transport Layer

6. Describe the essential principles of Network Layers and use IP addressing to create
subnets for any specific requirements

Unit -1

Computer Network: Definitions, goals, components, Architecture, Classifications & Types.
Layered Architecture: Protocol hierarchy, Design Issues, Interfaces and Services, Connection
Oriented & Connectionless Services, Service primitives, Design issues & its functionality. 1SO-
OSI Reference Model: Principle, Model, Descriptions of various layers and its comparison with
TCP/IP. Principals of physical layer: Media, Bandwidth, Data rate and Modulations

Unit-11

Data Link Layer: Need, Services Provided, Framing, Flow Control, Error control. Data Link
Layer Protocol: Elementary &Sliding Window protocol: 1-bit, Go-Back-N, Selective Repeat,
Hybrid ARQ. Protocol verification: Finite State Machine Models & Petri net models.
ARP/RARP/GARP

Unit-111

MAC Sub layer: MAC Addressing, Binary Exponential Back-off (BEB) Algorithm, Distributed
Random Access Schemes/Contention Schemes: for Data Services (ALOHA and Slotted-
ALOHA), for Local-Area Networks (CSMA, CSMA/CD, CSMA/CA), Collision Free Protocols:
Basic Bit Map, BRAP, Binary Count Down, MLMA Limited Contention Protocols: Adaptive
Tree Walk, Performance Measuring Metrics. IEEE Standards 802 series & their variant.

Unit-1vV

Network Layer: Need, Services Provided , Design issues, Routing algorithms: Least Cost
Routing algorithm, Dijkstra's algorithm, Bellman-ford algorithm, Hierarchical Routing,
Broadcast Routing, Multicast Routing. IP Addresses, Header format, Packet forwarding,
Fragmentation and reassembly, ICMP, Comparative study of IPv4 & IPv6



Unit-V

Transport Layer: Design Issues, UDP: Header Format, Per-Segment Checksum, Carrying
Unicast/Multicast Real-Time Traffic, TCP: Connection Management, Reliability of Data
Transfers, TCP Flow Control, TCP Congestion Control, TCP Header Format, TCP Timer
Management.Application Layer: WWW and HTTP, FTP, SSH, Email (SMTP, MIME, IMAP),
DNS, Network Management (SNMP).

References:

1.Andrew S. Tanenbaum, David J. Wetherall, “Computer Networks” Pearson Education.

2 Douglas E Comer, “Internetworking WithTcp/Ip Principles, Protocols, And Architecture - Volume 1"
6™ Edition,Pearson Education

3.DimitriBertsekas, Robert Gallager, “Data Networks”, PHI Publication, Second Edition.
4.KavehPahlavan, Prashant Krishnamurthy, “Networking Fundamentals”, Wiley

Publication.

5.Uyless Black, “Computer Networks”, PHI Publication, Second Edition.

6.Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source
Approach”, McGraw Hill.

List of Experiments:

1. Study of Different Type of LAN& Network Equipments.

2. Study and Verification of standard Network topologies i.e. Star, Bus, Ring etc.

3. LAN installations and Configurations.

4. Write a program to implement various types of error correcting techniques.

5. Write a program to Implement various types of framing methods.

6. Study of Tool Command Language (TCL).

7. Study and Installation of Standard Network Simulator: N.S-2, N.S3.0pNet,QualNetetc .

8. Study & Installation of ONE (Opportunistic Network Environment) Simulator for High
Mobility Networks .

9. Configure 802.11 WLAN.

10. Implement &Simulate various types of routing algorithm.

11. Study & Simulation of MAC Protocols like Aloha, CSMA, CSMA/CD and CSMA/CA using
Standard Network Simulators.

12. Study of Application layer protocols-DNS, HTTP, HTTPS, FTP and TelNet.
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Departmental Elective - CS603 (A) Advanced Computer Architecture (ACA)

Course Outcomes: After completion of the course students will be able to

1. Discuss the classes of computers, and new trends and developments in computer architecture
2. Study advanced performance enhancement techniques such as pipelines ,dynamic scheduling
branch predictions, caches

3. Compare and contrast the modern computer architectures such as RISC, Scalar, and multi
CPU systems

4. Critically evaluate the performance of different CPU architecture

5. Improve the performance of applications running on different CPU architectures.

6. Develop applications for high performance computing systems

Unit-1

Flynn’s Classification, System Attributes to Performance, Parallel computer models -
Multiprocessors and multicomputers, Multivector and SIMD Computers. Data and resource
dependences, Hardware and software parallelism, Program partitioning and scheduling, Grain
size and latency, Control flow, data flow and Demand driven mechanisms. Static interconnection
networks, Dynamic interconnection Networks: Bus Systems, Crossbar Switch, Multiport
Memory, Multistage and Combining Networks

Unit-11

Instruction set architecture, CISC Scalar Processors , RISC Scalar Processors, VLIW
architecture, Memory Hierarchy, Inclusion, Coherence and Locality, Memory capacity planning.
Interleaved memory organization-memory interleaving, pipelined memory access, Bandwidth
and Fault Tolerance. Backplane Bus System :Backplane bus specification, Addressing and
timing protocols, Arbitration transaction and interrupt.

Unit-111

Linear pipeline processor, Nonlinear pipeline processor, Instruction pipeline design, Mechanisms
for instruction pipelining, pipeline hazards, Dynamic instruction scheduling -score boarding and
Tomosulo’s algorithm, Branch handling techniques, Arithmetic Pipeline Design, Static
arithmetic pipeline, Multifunctional arithmetic pipelines. Superscalar pipeline design, Super
pipeline processor design.

Unit-1Vv

Cache coherence, Snoopy protocols, Directory based protocols. Message routing schemes in
multicomputer network, deadlock and virtual channel. Vector Processing Principles, Vector
instruction types, Vector-access memory schemes. Vector supercomputer architecture, SIMD
organization: distributed memory model and shared memory model. Principles of
Multithreading: Multithreading Issues and Solutions, Multiple-Context Processors



Unit-V

Parallel Programming Models, Shared-Variable Model, Message-Passing Model, Data-Parallel
Model, Object-Oriented Model, Functional and Logic Models, Parallel Languages and
Compilers, Language Features for Parallelism, Parallel Programming Environment, Software
Tools and Environments.

Suggested Books:
1. Kai Hwang, “Advanced computer architecture”, TMH.
2. J.P.Hayes, “computer Architecture and organization”; MGH.
3. V.Rajaranam & C.S.R.Murthy, “Parallel computer”; PHI Learning.
4. Kain,” Advance Computer Architecture: -A System Design Approach”, PHI Learning
5. M.J Flynn, “Computer Architecture, Pipelined and Parallel Processor Design”; Narosa
Publishing.
Hwang and Briggs, “Computer Architecture and Parallel Processing”; MGH.
7. David E. Callav & Jaswinder Pal Singh Marge Kaufmann”Advance Computer
Architecture”,EIS India.
8. Sajjan G. Shiva, Taylar & Francis, “Advance Computer Architecture

IS
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Departmental Elective - CS603 (B) Computer Graphics & Visualization

Unit-1 Introduction to Raster Scan displays, Pixels, Frame buffer, Vector & Character
generation, Random Scan systems, Display devices, Scan Conversion techniques, Line Drawing
algorithms: simple DDA, Bresenham’s Algorithm, Circle Drawing Algorithms: Midpoint Circle
drawing and Bresenham’s Algorithm, Polygon fill algorithm: Boundary-fill and Flood-fill
algorithms.

Unit-11 2-D Transformation: Translation, Rotation, Scaling, Shearing, Reflection. Inverse
Transformation, Homogeneous coordinate system, Matrices Transformation, Composite
Transformation. Windowing & Clipping: World Coordinate System, Screen Coordinate System,
Viewing Transformation, Line Clipping & Polygon Clipping Algorithms

Unit-111 3-D Transformations: Translation, Rotation and Scaling. Parallel & Perspective
Projection: Types of Parallel & Perspective Projection, Hidden Surface elimination: Depth
comparison, Back face detection algorithm, Painter’s Algorithm, Z-Buffer Algorithm. Curve
generation, Bezier and B-spline methods. Basic Illumination Model: Diffuse reflection, Specular
reflection, Phong Shading, Gouraud shading, Ray Tracing, Color models like RGB, Y1Q, CMY,
HSV.

Unit-1V Visualization: Visualization of 2D/3D scalar fields: color mapping, 1SO surfaces. Direct
volume data rendering: ray-casting, transfer functions, segmentation. Visualization of Vector
fields and flow data, Time-varying data, High-dimensional data: dimension reduction, parallel
coordinates, Non-spatial data: multi-variate, tree/graph structured, text Perceptual and cognitive
foundations, Evaluation of visualization methods, Applications of visualization, Basic Animation
Techniques like traditional, key framing

Unit -V Multimedia :Basic of multimedia, application of Multimedia, Text-Types, Unicode
Standard ,text Compression, Text file formats, Audio Components, Digital Audio, Digital Audio
processing, Sound cards, Audio file formats ,Audio Processing software ,Video-Video color
spaces, Digital Video, Digital Video processing, Video file formats. Animation: Uses of
Animation, Principles of Animation, Computer based animation, 3D Animation, Animation file
formats, Animation software,Special Effects in animation, Storyboarding for Animation,
Compression: Lossless/Lossy Compression techniques, Image, Audio & Video Compression,
MPEG Standards ,Multimedia Architecture, Multimedia databases.



Recommended Text:
1. Donald Hearn and M.P. Becker “Computer Graphics” Pearson Pub.

2. Foley, Van Dam, Feiner, Hughes, “Computer Graphics: Principles and Practice” Addison-
Wesley

3. Rogers, "Procedural Elements of Computer Graphics”, Tata McGraw Hill
4. Parekh “Principles of Multimedia” Tata McGraw Hill

5. Maurya, “Computer Graphics with Virtual Reality System “, Wiley India
6. Pakhira,”Computer Graphics ,Multimedia & Animation”,PHI learning

7. Andleigh, Thakral , “Multimedia System Design “ PHI Learning

8. Khalid Sayood , “Introduction to Data Compression”, Morgan Kaufmann
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Departmental Elective - CS603 (C) Compiler Design

Unit-1 Introduction to compiling & Lexical Analysis

Introduction of Compiler, Major data Structure in compiler, types of Compiler, Front-end and Back-end
of compiler, Compiler structure: analysis-synthesis model of compilation, various phases of a compiler,
Lexical analysis: Input buffering , Specification & Recognition of Tokens,Design of a Lexical Analyzer
Generator, LEX.

Unit-11 Syntax Analysis &Syntax Directed Translation

Syntax analysis: CFGs, Top down parsing, Brute force approach, recursive descent parsing,
transformation on the grammars, predictive parsing, bottom up parsing, operator precedence parsing, LR
parsers (SLR,LALR, LR),Parser generation. Syntax directed definitions: Construction of Syntax trees,
Bottom up evaluation of S-attributed definition, L-attribute definition, Top down translation, Bottom Up
evaluation of inherited attributes Recursive Evaluation, Analysis of Syntax directed definition.

Unit-111 Type Checking & Run Time Environment

Type checking: type system, specification of simple type checker, equivalence of expression, types, type
conversion, overloading of functions and operations, polymorphic functions. Run time Environment:
storage organization, Storage allocation strategies, parameter passing, dynamic storage allocation |,
Symbol table, Error Detection & Recovery, Ad-Hoc and Systematic Methods.

Unit -1V Code Generation

Intermediate code generation: Declarations, Assignment statements, Boolean expressions, Case
statements, Back patching, Procedure calls Code Generation: Issues in the design of code generator, Basic
block and flow graphs, Register allocation and assignment, DAG representation of basic blocks, peephole
optimization, generating code from DAG.

Unit -V Code Optimization

Introduction to Code optimization: sources of optimization of basic blocks, loops in flow graphs, dead
code elimination, loop optimization, Introduction to global data flow analysis, Code Improving
transformations ,Data flow analysis of structure flow graph Symbolic debugging of optimized code.

References:

1. A. V. Aho, R. Sethi, and J. D. Ullman. Compilers: Principles, Techniques and
Tools , Pearson Education

2 Raghavan, Compiler Design, TMH Pub.

3. Louden. Compiler Construction: Principles and Practice, Cengage Learning
4. A. C. Holub. Compiler Design in C, Prentice-Hall Inc., 1993.

5. Mak, writing compiler & Interpreters, Willey Pub.
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Open Elective - CS604 (A) Knowledge Management

OBJECTIVES:The student should be made to:

Learn the Evolution of Knowledge management.
Be familiar with tools.

Be exposed to Applications.

Be familiar with some case studies.

UNIT I : INTRODUCTION

Introduction: An Introduction to Knowledge Management — The foundations of knowledge
management- including cultural issues- technology applications organizational concepts and
processes- management aspects- and decision support systems. The Evolution of Knowledge
management: From Information Management to Knowledge Management — Key Challenges
Facing the Evolution of Knowledge Management — Ethics for Knowledge Management.

UNIT Il : CREATING THE CULTURE OF LEARNING AND KNOWLEDGE
SHARING

Organization and Knowledge Management — Building the Learning Organization. Knowledge
Markets: Cooperation among Distributed Technical Specialists — Tacit Knowledge and Quality
Assurance.

UNIT 11l : KNOWLEDGE MANAGEMENT-THE TOOLS

Telecommunications and Networks in Knowledge Management — Internet Search Engines and
Knowledge Management — Information Technology in Support of Knowledge Management —
Knowledge Management and VVocabulary Control — Information Mapping in Information
Retrieval — Information Coding in the Internet Environment — Repackaging Information.

UNIT IV : KNOWLEDGE MANAGEMENT-APPLICATION
Components of a Knowledge Strategy — Case Studies (From Library to Knowledge Center,

Knowledge Management in the Health Sciences, Knowledge Management in Developing
Countries).



UNIT V : FUTURE TRENDS AND CASE STUDIES
Advanced topics and case studies in knowledge management — Development of a knowledge
management map/plan that is integrated with an organization’s strategic and business plan — A

case study on Corporate Memories for supporting various aspects in the process life -cycles of an
organization.

TEXT BOOK:

o Srikantaiah, T.K., Koenig, M., “Knowledge Management for the Information
Professional” Information Today, Inc., 2000.

REFERENCE:

e Nonaka, I., Takeuchi, H., “The Knowledge-Creating Company: How Japanese
Companies Create the Dynamics of Innovation”, Oxford University Press, 1995.
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Open Elective - CS604 (B) Project Management

Course Learning Objectives:

Understand the different activities in software project development i.e, planning, design and
management.

Course content:
1. Conventional Software Management.

Evolution of software economics. Improving software economics: reducing product size,
software processes, team effectiveness, automation through software environments. Principles of
modern software management.

2. Software Management Process

Framework,: Life cycle phases- inception, elaboration, construction and training phase. Artifacts
of the process- the artifact sets, management artifacts, engineering artifacts, pragmatics artifacts.
Model based software architectures. Workflows of the process. Checkpoints of the process.

3. Software Management Disciplines

Iterative process planning. Project organisations and responsibilities. Process automation. Project
control And process instrumentation- core metrics, management indicators, life cycle expections.
Process discriminants.

Books

1. Software Project management, Walker Royce, Addison Wesley, 1998.
2. Project management 2/e ,Maylor.

3. Managing the Software Process, Humphrey.

4. Managing global software Projects, Ramesh, TMH,2001.



Course Outcomes:

1. Understanding the evolution and improvement of software economics according to the basic
parameters and transition to the modern software management.

2. Learning the objectives, activities and evaluation criteria of the various phases of the life cycle
of software management process.

3. Gaining knowledge about the various artifacts, workflows and checkpoints of the software
management process and exploring the design concept using model based architecture from
technical and management perspective.

4. Develop an understanding of project planning, organization, responsibilities, automation and
control of the processes to achieve the desirable results.
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Open Elective - CS604 (C) Rural Technology & Community Development

Unit — I: Rural Management —

Principles and Practices Introduction to Management and Theory of Management B. Planning,
Organisation Structure and Design C. Motivation and Leadership D. Management Control and
Managerial Decision Making

Unit — 11: Human Resource Management for rural India

Nature, Scope of Human Resource Management. F. Human Resource Planning, Recruitment and
Selection, Training and Development, Performance Appraisal G. Welfare programme and Fringe
benefits, Wage and Salary Administration H. Morale and Productivity, Industrial Relations and
Industrial Disputes

Unit-111 Management of Rural Financing:

Rural Credit System, Role of Rural Credit in Rural Development. Evolution and Growth of Rural
Credit System in India. B: Agricultural Credit, Agricultural Credit Review Committee, Report of
different Committees and Commissions, Problems and Prospects. C: Rural Credit to Non-farm
Sector, Credit for small and marginal entrepreneurs. D: Role of Government Institutions towards
facilitating Rural Credit. Role of Non- Government/ Semi Government / Quasi- Government
Institutions. Growth and Present trend of Rural Financing towards Small scale and Cottage
Industries.

Unit — IV: Research Methodology:

Concept of Social Research, Traditional Research, Action Research and Participatory Research
B: Qualitative Data Construction and Methods of Data Collection C: Techniques of Interview D:
Qualitative methods: Sociometry, Case Studies, observation, coding and content analysis

Unit — V: Research Methodology

Collection, Tabulation and Presentation of data B: Measures of Central Tendency, Dispersion,
Moments, Skewness and Kurtosis, Correlation and Regression: Sampling Theory and Test of
Significance
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New Scheme Based On AICTE Flexible Curricula
Computer Science and Engineering, VI-Semester
CS605 Data Analytics Lab

Course Outcomes: After completion of the course students should be able to
1. Understand the basic of data analytics using concepts of statistics and probability.
2. Understand the needs of data processing techniques.
3. Implement the data analytics techniques using R, MATLAB and Python.
4. Apply the data analytics techniques in real life applications.
Unit-1
Basics of data analytic framework, data per-processing, Statistics, probability, Probability
Distribution, Bayes’ Theorem, Central Limit theorem, Data Exploration & preparation,
Concepts of Correlation, Regression, Covariance, Outliers, Data visualization.
Unit-11

Introduction to R as a data analytics tool.

Unit -111

Introduction to MATLAB as a data analytics tool.
Unit -1V

Introduction to python as a data analytics tool.
Unit-V

Case studies.
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New Scheme Based On AICTE Flexible Curricula

Computer Science and Engineering, VI-Semester

CS606 Skill Development Lab

The primary objective of skill development lab is to impart the set of skills into students, so that
they are industry ready.

Course Outcomes: After completion of the course students should be able to
1. Understand the basics of software as a product.

2. Understand the current requirements of industries.

3. Implement the software as a product using different design patterns.

4. Apply the software development techniques in real life applications.

Unit — |

Software product life cycle.

Unit — 11

Software product development standards.
Unit — 11

Design patterns — 1

Unit -1V

Design Patterns — |1

Unit -V

Case Study
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Computer Science and Engineering, VII-Semester

CS701 Software Architectures

Pre-Requisite: Software Engineering

Course Outcomes:
After completing the course student should be able to:
1. Describe the Fundamentals of software architecture, qualities and terminologies.
2. Understand the fundamental principles and guidelines for software architecture design,
architectural styles, patterns, and frameworks.
3. Use implementation techniques of Software architecture for effective software development.
4. Apply core values and principles of software architectures for enterprise application development.

Course Contents:

Unit 1. Overview of Software development methodology and software quality model, different models of
software development and their issues. Introduction to software architecture, evolution of software
architecture, software components and connectors, common software architecture frameworks,
Architecture business cycle — architectural patterns — reference model.

Unit 2. Software architecture models: structural models, framework models, dynamic models, process
models. Architectures styles: dataflow architecture, pipes and filters architecture, call-and return
architecture, data-centered architecture, layered architecture, agent based architecture, Micro-services
architecture, Reactive Architecture, Representational state transfer architecture etc.

Unit 3. Software architecture implementation technologies: Software Architecture Description Languages
(ADLs), Struts, Hibernate, Node JS, Angular JS, J2EE — JSP, Servlets, EJBs; middleware: JDBC, JNDI,
JMS, RMI and CORBA etc. Role of UML in software architecture.

Unit 4. Software Architecture analysis and design: requirements for architecture and the life-cycle view
of architecture design and analysis methods, architecture-based economic analysis: Cost Benefit Analysis
Method (CBAM), Architecture Tradeoff Analysis Method (ATAM). Active Reviews for Intermediate
Design (ARID), Attribute Driven Design method (ADD), architecture reuse, Domain —specific Software
architecture.

Unit 5. Software Architecture documentation: principles of sound documentation, refinement, context
diagrams, variability, software interfaces. Documenting the behavior of software elements and software
systems, documentation package using a seven-part template.

Text Books
1. Bass, L., P. Clements, and R. Kazman, “Software Architecture in Practice”, Second Edition, Prentice-
Hall.

2. Jim Keogh, “J2EE — Complete Reference”, Tata McGraw Hill.

3. Dikel, David, D. Kane, and J. Wilson, “Software Architecture: Organizational Principles and
Practices”, Prentice-Hall.



Reference Books
1. Bennett, Douglas, “Designing Hard Software: The Essential Tasks”, Prentice-Hall, 1997.

2. Clements, Paul, R. Kazman, M. Klein, “Evaluating Software Architectures: Methods and Case
Studies”, Addison Wesley, 2001.

3. Albin, S. “The Art of Software Architecture, Indiana: Wiley, 2003.

4. Robert Mee, and Randy Stafford, “Patterns of Enterprise Application Architecture”, Addison-Wesley,
2002.

5. Witt, B., T. Baker and E. Meritt, “Software Architecture and Design: Principles, Models and Methods”,
Nostrand Reinhold, 1994.
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Computer Science and Engineering, VII-Semester
Departmental Elective — CS702 (A) Computational Intelligence

Course Outcomes:
After completing the course student should be able to:
1. Describe in-depth about theories, methods, and algorithms in computation Intelligence.
2. Compare and contrast traditional algorithms with nature inspired algorithms.
3. Examine the nature of a problem at hand and determine whether a computation intelligent
technique/algorithm can solve it efficiently enough.
4. Design and implement Computation Intelligence algorithms and approaches for solving real-life
problems.

Course Contents:

Unitl: Introduction to Computational Intelligence; types of Computational Intelligence, components of
Computational Intelligence. Concept of Learning/Training model. Parametric Models, Nonparametric
Models. Multilayer Networks: Feed Forward network, Feedback network.

Unit2. Fuzzy Systems: Fuzzy set theory: Fuzzy sets and operations, Membership Functions, Concept of
Fuzzy relations and their composition, Concept of Fuzzy Measures; Fuzzy Logic: Fuzzy Rules,
Inferencing; Fuzzy Control - Selection of Membership Functions, Fuzzyfication, Rule Based Design &
Inferencing, Defuzzyfication.

Unit3. Genetic Algorithms: Basic Genetics, Concepts, Working Principle, Creation of Offsprings,
Encoding, Fitness Function, Selection Functions, Genetic Operators-Reproduction, Crossover, Mutation;
Genetic Modeling, Benefits.

Unit4. Rough Set Theory - Introduction, Fundamental Concepts, Set approximation, Rough membership,
Attributes, Optimization. Hidden Markov Models, Decision tree model.

Unit5. Introduction to Swarm Intelligence, Swarm Intelligence Techniques: Ant Colony Optimization,
Particle Swarm Optimization, Bee Colony Optimization etc. Applications of Computational Intelligence.

Recommended Books:

1. Russell C. Eberhart and Yuhui Shi, Computational Intelligence: Concepts to Implementations,
Morgan Kaufmann Publishers.

2. Andries P. Engelbrecht, Computational Intelligence: An Introduction, Wiley Publishing.

3. Simon Haykin, Neural Networks: A Comprehensive Foundation, Prentice Hall.

4. David E. Goldberg, Genetic Algorithm in Search Optimization and Machine Learning, Pearson
Education.

5. Jagdish Chand Bansal, Pramod Kumar Singh, Nikhil R. Pal, Evolutionary and Swarm Intelligence
Algorithms, Springer Publishing, 2019.

6. S. Rajeskaran, G.A. VijaylakshmiPai, “Neural Networks, Fuzzy Logic, GeneticAlgorithms
Synthesis and Applications”.

7. J.S. Roger Jang, C.T.Sun, E. Mizutani, “Neuro-Fuzzy and Soft Computing: A Computational
Approach to Learning & Machine Intelligence”, PHI, 2002.
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Computer Science and Engineering, VII-Semester

Departmental Elective — CS702 (B) Deep & Reinforcement Learning

Pre-Requisite: Machine Learning

Course Outcomes:
After completing the course student should be able to:
5. Describe in-depth about theories, models and algorithms in machine learning.
6. Compare and contrast different learning algorithms with parameters.
7. Examine the nature of a problem at hand and find the appropriate learning algorithms and it’s
parameters that can solve it efficiently enough.
8. Design and implement of deep and reinforcement learningapproaches for solving real-life
problems.

Course Contents:

Unit 1: History of Deep Learning, McCulloch Pitts Neuron, Thresholding Logic, Activation functions,
Gradient Descent (GD), Momentum Based GD, Nesterov Accelerated GD, Stochastic GD, AdaGrad,
RMSProp, Adam, Eigenvalue Decomposition. Recurrent Neural Networks, Backpropagation through
time (BPTT), Vanishing and Exploding Gradients, Truncated BPTT, GRU, LSTMs, Encoder Decoder
Models, Attention Mechanism, Attention overimages.

Unit 2: Autoencoders and relation to PCA, Regularization in autoencoders, Denoisingautoencoders,
Sparse autoencoders, Contractive autoencoders, Regularization: Bias Variance Tradeoff, L2
regularization, Early stopping, Dataset augmentation, Parameter sharing and tying, Injecting noise at
input, Ensemble methods, Dropout, Batch Normalization, Instance Normalization, Group Normalization.

Unit 3: Greedy Layerwise Pre-training, Better activation functions, Better weight initialization methods,
Learning Vectorial Representations Of Words, Convolutional Neural Networks, LeNet, AlexNet, ZF-Net,
VGGNet, GoogLeNet, ResNet, Visualizing Convolutional Neural Networks, Guided Backpropagation,
Deep Dream, Deep Art, Recent Trends in Deep Learning Architectures.

Unit 4: Introduction to reinforcement learning(RL), Bandit algorithms — UCB, PAC,Median Elimination,
Policy Gradient, Full RL & MDPs, Bellman Optimality, Dynamic Programming - Value iteration, Policy
iteration, and Q-learning & Temporal Difference Methods, Temporal-Difference Learning, Eligibility
Traces, Function Approximation, Least Squares Methods

Unit 5: Fitted Q, Deep Q-Learning , Advanced Q-learning algorithms , Learning policies by imitating
optimal controllers , DQN & Policy Gradient, Policy Gradient Algorithms for Full RL, Hierarchical
RL,POMDPs, Actor-Critic Method, Inverse reinforcement learning, Maximum Entropy Deep Inverse
Reinforcement Learning, Generative Adversarial Imitation Learning,Recent Trends in RL Architectures.



Text Books:

1. Deep Learning, An MIT Press book, lan Goodfellow and YoshuaBengio and Aaron Courville
2. Pattern Classification- Richard O. Duda, Peter E. Hart, David G. Stork, John Wiley & Sons
Inc.

Reinforcement Learning: An Introduction, Sutton and Barto, 2nd Edition.

4. Reinforcement Learning: State-of-the-Art, Marco Wiering and Martijn van Otterlo, Eds

w
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Departmental Elective — CS702 (C) Wireless & Mobile Computing

COURSE OUTCOMES:

Students should be able to:

CO1: Design and create traditional networks

CO2: Understand the different issues in MAC and routing issues in multi hop wireless and ad-hoc
networks and existing solutions for the same.

COa3: Evaluate the transport layer issues in wireless networks due to error’s and mobility of nodes
and understand existing solutions for the same.

CO4: Explain the architecture of GSM.

CO5: Discuss the services, emerging issues and future trends in M-Commerce.

Unit 1: Review of traditional networks: Review of LAN, MAN, WAN, Intranet, Internet, and
interconnectivity devices: bridges, Routers etc. Review of TCP/IP Protocol Architecture:
ARP/RARP, IP addressing, IP Datagram format and its Delivery, Routing table format, ICMP
Messages, Subnetting, Supernetting and CIDR, DNS. NAT: Private addressing and NAT, SNAT,
DNAT, NAT and firewalls, VLANS: Concepts, Comparison with Real LANS, Type of VLAN,
Tagging, IPV6: address structure, address space and header.

Unit 2: Study of traditional routing and transport: Routing Protocols: BGP- Concept of hidden
network and autonomous system, An Exterior gateway protocol, Different messages of BGP. Interior
Gateway protocol: RIP, OSPF. Multiplexing and ports, TCP: Segment format, Sockets,
Synchronization, Three Way Hand Shaking, Variable window size and Flow control, Timeout and
Retransmission algorithms, Connection Control, Silly window Syndrome. Example of TCP: Taho,
Reno, Sack etc. UDP: Message Encapsulation, Format and Pseudo header.

Unit 3: Wireless LAN: Transmission Medium For WLANs, MAC problems, Hidden and Exposed
terminals, Near and Far terminals, Infrastructure and Ad hoc Networks, IEEE 802.11- System arch,
Protocol arch, Physical layer, Concept of spread spectrum, MAC and its management, Power
management, Security. Mobile IP: unsuitability of Traditional IP; Goals, Terminology, Agent
advertisement and discovery, Registration, Tunneling techniques. Ad hoc network routing: Ad hoc

Network routing v/s Traditional IP routing, types of routing protocols, Examples: OADV, DSDV,
DSR, ZRP etc.

Unit 4: Mobile transport layer: unsuitability of Traditional TCP; I-TCP, S-TCP, M-TCP. Wireless
Cellular networks: Cellular system, Cellular networks v/s WLAN, GSM - Services, system
architecture, Localization and calling, handover and Roaming.

Unit 5: Mabile Device Operating Systems: Special Constraints & Requirements, Commercial Mobile
Operating Systems. Software Development Kit: iOS, Android etc.MCommerce : Structure , Pros
&Cons, Mobile Payment System ,Security Issues



TEXT BOOKS RECOMMENDED:
1. Comer, “Internetworking with TCP/ IP Vol-I”, 5™ edition, Addison Wesley, 2006.

2. Jochen Schiller “Mobile communication”, 2" edition, Pearson education, 2008

REFERENCE:
1. W. Richard Stevens, “TCP/IP lllustrated Vol-1”, Addison-Wesley.
2. C.K.Toh, “AdHoc Mobile Wireless Networks”, First Edition, Pearson Education.
3. Uwe Hansmann, LotharMerk, Martin S. Nicklons and Thomas Stober, “Principles of Mobile
Computing”, Springer
4. Android Developers : http://developer.android.com/index.html
5. Apple Developer : https://developer.apple.com/
6. Windows Phone Dev Center : http://developer.windowsphone.com/
7. BlackBerry Developer : http://developer.blackberry.com/.
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Departmental Elective — CS702 (D) Big Data

Course Outcomes:

1. Students should be able to understand the concept and challenges of Big data.

2. Students should be able to demonstrate knowledge of big data analytics.

3. Students should be able to develop Big Data Solutions using Hadoop Eco System
4. Students should be able to gain hands-on experience on large-scale analytics tools.
5. Students should be able to analyse the social network graphs.

Course Content

Unitl: Introduction to Big data, Big data characteristics, Types of big data, Traditional versus Big
data, Evolution of Big data, challenges with Big Data, Technologies available for Big Data,
Infrastructure for Big data, Use of Data Analytics, Desired properties of Big Data system.

Unit2: Introduction to Hadoop, Core Hadoop components, Hadoop Eco system, Hive Physical
Architecture, Hadoop limitations, RDBMS Versus Hadoop, Hadoop Distributed File system,
Processing Data with Hadoop, Managing Resources and Application with Hadoop YARN,
MapReduce programming.

Unit3: Introduction to Hive Hive Architecture, Hive Data types, Hive Query Language, Introduction
to Pig, Anatomy of Pig, Pig on Hadoop, Use Case for Pig, ETL Processing, Data types in Pig
running Pig, Execution model of Pig, Operators, functions,Data types of Pig.

Unit4: Introduction to NoSQL, NoSQL Business Drivers, NoSQL Data architectural patterns,
Variations of NOSQL architectural patterns using NoSQL to Manage Big Data, Introduction to
MangoDB

Unit5: Mining social Network Graphs: Introduction Applications of social Network mining, Social
Networks as a Graph, Types of social Networks, Clustering of social Graphs Direct Discovery of
communities in a social graph, Introduction to recommender system.

Text Books:
1. RadhaShankarmani, M. Vijaylakshmi, " Big Data Analytics", Wiley, Secondedition
2. Seema Acharya, SubhashiniChellappan, " Big Data and Analytics", Wiley, Firstedition

Reference Books:
1. KaiHwang,Geoffrey C., Fox. Jack, J. Dongarra, “Distributed and Cloud Computing”,
Elsevier, Firstedition
2. Michael Minelli, Michele Chambers, AmbigaDhiraj, “Big Data Big Analytics”,Wiley
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Open Elective — CS703 (A) Cryptography & Information Security

COURSE OUTCOMES:

CO1: Understanding of the basics of Cryptography and Network Security and working knowledge of
Mathematics used in Cryptology.

CO2: Understanding of previous attacks on cryptosystems to prevent future attacks from securing a
message over an insecure channel by various means.

CO03: Knowledge about how to maintain the Confidentiality, Integrity and Availability of a data.

CO4: Understanding of various protocols for network security to protect against the network threats.
CO5: Getting hands-on experience of various Information Security Tools.

UNIT I:

Mathematical Background for Cryptography: Abstract Algebra, Number Theory, Modular Inverse,
Extended Euclid Algorithm, Fermat's Little Theorem, Euler Phi-Function, Euler's theorem.

Introduction to Cryptography: Principles of Cryptography, Classical Cryptosystem, Cryptanalysis on
Substitution Cipher (Frequency Analysis), Play Fair Cipher, Block Cipher. Data Encryption Standard
(DES), Triple DES, Modes of Operation, Stream Cipher.

UNIT II:

Advanced Encryption Standard (AES), Introduction to Public Key Cryptosystem, Discrete Logarithmic
Problem, Diffie-Hellman Key Exchange Computational & Decisional Diffie-Hellman Problem, RSA
Assumptions & Cryptosystem,RSA Signatures & Schnorr Identification Schemes, Primarily Testing,
Elliptic Curve over the Reals, Elliptic curve Modulo a Prime., Chinese Remainder Theorem.

UNIT HI:

Message Authentication, Digital Signature, Key Management, Key Exchange, Hash Function. Universal
Hashing, Cryptographic Hash Function, MD, Secure Hash Algorithm (SHA), Digital Signature Standard
(DSS), Cryptanalysis: Time-Memory Trade-off Attack, Differential Cryptanalysis. Secure channel and
authentication system like Kerberos.

UNIT IV:

Information Security: Threats in Networks, Network Security Controls—Architecture, Wireless Security,
Honey pots, Traffic Flow Security, Firewalls — Design and Types of Firewalls, Personal Firewalls,
IDS, Email Security: Services Security for Email Attacks Through Emails, Privacy-Authentication of
Source Message, Pretty Good Privacy(PGP), S-MIME. IP Security: Overview of IPSec, IP& IP version 6
Authentication, Encapsulation Security Payload ESP, Internet Key Exchange IKE, Web
Security: SSL/TLS, Basic protocols of security. Encoding —Secure Electronic Transaction SET.

UNIT V:Cryptography and Information Security Tools: Spoofing tools: like Arping etc., Foot
printing Tools (ex-nslookup, dig, Whois,etc..), Vulnerabilities Scanning Tools (i.e. Angry IP,
HPing2, IP Scanner, Global Network Inventory Scanner, Net Tools Suite Pack.), NetBIOS Enumeration
Using NetView Tool, Steganography Merge Streams, Image Hide, Stealth Files, Blindsideusing:STools,
Steghide, Steganos.Stegdetect, Steganalysis - Stego Watch- Stego Detection Tool, StegSpy.Trojans
Detection Tools( i.e. Netstat, fPort, TCPView, CurrPorts Tool, Process Viewer), Lan Scanner Tools
(i.e.look@LAN, Wireshark, Tcpdump). DoS Attack Understanding Tools- Jolt2, Bubonic.c, Land and
LaTierra, Targa, Nemesy Blast, Panther2, Crazy Pinger, Some Trouble, UDP Flood, FSMax.



Recommended Text:

1. Cryptography and Network Security Principles and Practice Fourth Edition,William Stallings, Pearson
Education.

2. Network Security Essentials: Applications and Standards, by William Stallings.Prentice Hall.

3. Behrouz A Ferouzan, “Cryptography and NetworkSecurity”  Tata Mc Graw Hills, 2007

4. Charles PPfleeger, Shari Lawrence Pfleeger “Security in Computing”, 4"Edition Prentice Hall of India,

2006.
5. Introduction to Modern Cryptography by Jonathan Katz and Yehuda Lindell, Chapman and Hall/CRC
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Open Elective — CS703 (B) Data Mining and Warehousing

COURSE OBJECTIVES

Student should understand the value of Historical data and data mining in solving real-world
problems.

Student should become affluent with the basic Supervised and unsupervised learning algorithms
commonly used in data mining .

Student develops the skill in using data mining for solving real-world problems.

Data Warehousing: Introduction, Delivery Process, Data warehouse Architecture, Data
Preprocessing: Data cleaning, Data Integration and transformation, Data reduction. Data warehouse
Design: Datawarehouse schema, Partitioning strategy Data warehouse Implementation, Data Marts,
Meta Data, Example of a Multidimensional Data model. Introduction to Pattern Warehousing.

OLAP Systems: Basic concepts, OLAP queries, Types of OLAP servers, OLAP operations etc.
Data Warehouse Hardware and Operational Design: Security, Backup And Recovery,

Introduction to Data& Data Mining :Data Types, Quality of data, Data Preprocessing, Similarity
measures, Summary statistics, Data distributions, Basic data mining tasks, Data Mining V/s
knowledge discovery in databases. Issues in Data mining. Introduction to Fuzzy sets and fuzzy
logic.

Supervised Learning: Classification: Statistical-based algorithms, Distance-based algorithms,
Decision tree-based algorithms, Neural network-based algorithms, Rule-based algorithms,
Probabilistic Classifiers

Clustering & Association Rule mining : Hierarchical algorithms, Partitional algorithms, Clustering
large databases — BIRCH, DBSCAN, CURE algorithms.Association rules : Parallel and distributed
algorithms such as Apriori and FP growth algorithms.

Books Recommended:

Text Books:

1.
2.

Pang — ningTan , Steinbach & Kumar, “Introduction to Data Mining™, Pearson Edu, 2019.
Jaiwei Han, Micheline Kamber, “Data Mining : Concepts and Techniques”, Morgan Kaufmann

Publishers.



Reference Books:

1. Margaret H. Dunham, “Data Mining : Introductory and Advanced topics”, Pearson Edu., 20009.
2. Anahory& Murray, “Data Warehousing in the Real World”, Pearson Edu., 2009.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COL1. Understand the need of designing Enterprise data warehouses andwill be enabled to approach
business problems analytically by identifying opportunities to derive business.

CO2. Compare and contrast, various methods for storing & retrieving data from different data
sources/repository.

CO03. Ascertain the application of data mining in various areas and Preprocess the given data and
visualize it for a given application or data exploration/mining task

CO4. Apply supervised learning methods to given data sets such as classification and its various types.
CO5. Apply Unsupervised learning methods to given data sets such as clustering and its various types.
CO6 Apply Association rule Mining to various domains.
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Open Elective — CS703 (C) Agile Software Development
Pre-Requisite: Software Engineering

Course Outcomes:
After completing the course student should be able to:
5. Describe the fundamental principles and practices associated with each of the agile development
methods.
6. Compare agile software development model with traditional development models and identify the
benefits and pitfalls.
7. Use techniques and skills to establish and mentor Agile Teams for effective software
development.
8. Apply core values and principles of Agile Methods in software development.

Course Contents:

Unit-1: Fundamentals of Agile Process: Introduction and background, Agile Manifesto and Principles,
Stakeholders and Challenges, Overview of Agile Development Models: Scrum, Extreme Programming,
Feature Driven Development, Crystal, Kanban, and Lean Software Development.

Unit-11: Agile Projects: Planning for Agile Teams: Scrum Teams, XP Teams, General Agile Teams,
Team Distribution; Agile Project Lifecycles: Typical Agile Project Lifecycles, Phase Activities, Product
Vision, Release Planning: Creating the Product Backlog, User Stories, Prioritizing and Estimating,
Creating the Release Plan; Monitoring and Adapting: Managing Risks and Issues, Retrospectives.

Unit-111: Introduction to Scrum: Agile Scrum Framework, Scrum Artifacts, Meetings, Activities and
Roles, Scrum Team Simulation, Scrum Planning Principles, Product and Release Planning, Sprinting:
Planning, Execution, Review and Retrospective; User story definition and Characteristics, Acceptance
tests and Verifying stories, Burn down chart, Daily scrum, Scrum Case Study.

Unit-1V: Introduction to Extreme Programming (XP): XP Lifecycle, The XP Team, XP Concepts:
Refactoring, Technical Debt, Timeboxing, Stories, Velocity; Adopting XP: Pre-requisites, Challenges;
Applying XP: Thinking- Pair Programming, Collaborating, Release, Planning, Development; XP Case
Study.

Unit-V: Agile Software Design and Development: Agile design practices, Role of design Principles,
Need and significance of Refactoring, Refactoring Techniques, Continuous Integration, Automated build
tools, Version control; Agility and Quality Assurance: Agile Interaction Design, Agile approach to
Quality Assurance, Test Driven Development, Pair programming: Issues and Challenges.



Recommended Books:

1. Robert C. Martin, Agile Software Development- Principles, Patterns and Practices, Prentice Hall,
2013.

2. Kenneth S. Rubin, Essential Scrum: A Practical Guide to the Most Popular Agile Process,
Addison Wesley, 2012,

3. James Shore and Shane Warden, The Art of Agile Development, O’Reilly Media, 2007.

4. Craig Larman, —Agile and Iterative Development: A manager’s Guide, Addison-Wesley, 2004.

5. Ken Schawber, Mike Beedle, Agile Software Development with Scrum, Pearson, 2001.

6. Cohn, Mike, Agile Estimating and Planning, Pearson Education, 2006.

7. Cohn, Mike, User Stories Applied: For Agile Software Development Addison Wisley, 2004.

Online Resources:

1. IEEE Transactions on Software Engineering

2. |EEE Transactions on Dependable and Secure Computing

3. IET Software

4. ACM Transactions on Software Engineering and Methodology (TOSEM)
5. ACM SIGSOFT Software Engineering Notes
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Open Elective — CS703 (D) Disaster Management
Course Objective

> To provide students an exposure to disasters, their significance and types.

> To ensure that students begin to understand the relationship between vulnerability, disasters,
disaster prevention and risk reduction

> To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)

> To enhance awareness of institutional processes in the country and

> To develop rudimentary ability to respond to their surroundings with potential disaster response
in areas where they live, with due sensitivity

UNIT I

INTRODUCTION TO DISASTERS

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks — Disasters: Types of disasters —
Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social,
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste,
class, gender, age, location, disability - Global trends in disasters: urban

disasters,pandemics,complexemergencies,Climatechange-DosandDont’sduringvarious types ofDisasters

UNIT 11

APPROACHES TO DISASTER RISK REDUCTION

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based
DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj
Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional
Processess and Framework at State and Central Level- State Disaster Management Authority(SDMA) —

Early Warning System — Advisories from Appropriate Agencies.

UNIT 111

INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams,
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in

the context of India - Relevance of indigenous knowledge, appropriate technology and local resources



UNITIV

DISASTER RISK MANAGEMENTININDIA

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation,
Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and Preparedness,
Disaster Management Act and Policy - Other related policies, plans, programmes and legislation — Role
of GIS and Information Technology Components in Preparedness, Risk Assessment, Response and

Recovery Phases of Disaster — Disaster Damage Assessment

UNITV

DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD WORKS
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made
disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works

related to disastermanagement.

Text Books/Reference Books

1. Singhal J.P, Disaster Management, Laxmi Publications.
2. Tushar Bhattacharya, Disaster Science and Management, McGraw Hill India.
3. Govt. of India, Disaster Management, Government of India.
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CS801 - Internet of Things

Course Objective:
The objective of this course is to provide an understanding of the technologies and the standards
relating to the Internet of Things and to develop skills on 10T technical planning.

Unit I 10T definition, Characteristics, 10T conceptual and architectural framework, Components
of 10T ecosystems, Physical and logical design of loT, loT enablers, Modern day loT
applications, M2M communications, 10T vs M2M, loT vs WoT, loT reference architecture, 10T
Network configurations, 10T LAN, 10T WAN, loT Node, 10T Gateway, 10T Proxy, Review of
Basic Microcontrollers and interfacing.

Unit Il Define Sensor, Basic components and challenges of a sensor node, Sensor features,
Sensor resolution; Sensor classes: Analog, Digital, Scalar, Vector Sensors; Sensor Types, bias,
drift, Hysteresis error, quantization error; Actuator; Actuator types: Hydraulic, Pneumatic,
electrical, thermal/magnetic, mechanical actuators, soft actuators

Unit 111 Basics of 10T Networking, loT Components, Functional components of 10T, 10T service
oriented architecture, 10T challenges, 6LowPAN, IEEE 802.15.4, ZigBee and its types, RFID
Features, RFID working principle and applications, NFC (Near Field communication),
Bluetooth, Wireless Sensor Networks and its Applications

Unit IV MQTT, MQTT methods and components, MQTT communication, topics and
applications, SMQTT, CoAP, CoAP message types, COAP Request-Response model, XMPP,
AMQP features and components, AMQP frame types

Unit V loT Platforms, Arduino, Raspberry Pi Board, Other 10T Platforms; Data Analytics for
10T, Cloud for 10T, Cloud storage models & communication APIs, Attacks in 10T system,
vulnerability analysis in 10T, 10T case studies: Smart Home, Smart framing etc.

References:

1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things, A Hands on Approach”, University
Press

2. Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of Things: A
practical Approach”, ETI Labs

3. Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies,
Platforms, and Use Cases”, CRC Press

4. Jeeva Jose, “Internet of Things”, Khanna Publishing House, Delhi

5. Adrian McEwen, “Designing the Internet of Things”, Wiley

6. Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill

7. Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media



Course Outcomes:
After the completion of this course, the students will be able to:
1. Understand Internet of Things and its hardware and software components
2. Interface 1/O devices, sensors & communication modules
3. Analyze data from various sources in real-time and take necessary actions in an
intelligent fashion
Remotely monitor data and control devices
Develop real life 10T based projects

S
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Departmental Elective — CS802 (A) Block Chain Technologies

Theory

1.

Introduction: Overview of Block chain, Public Ledgers, Bit coin, Smart Contracts, Block in a
Block chain, Transactions, Distributed Consensus, Public vs Private Block chain,
Understanding Crypto currency to Block chain, Permissioned Model of Block chain,
Overview of Security aspects of Block chain; Basic Crypto Primitives: Cryptographic Hash
Function, Properties of a hash function, Hash pointer and Merkle tree, Digital Signature,
Public Key Cryptography, A basic crypto currency

Understanding Block chain with Crypto currency: Bit coin and Block chain: Creation of
coins, Payments and double spending, Bit coin Scripts, Bit coin P2P Network, Transaction in
Bit coin Network, Block Mining, Block propagation and block relay. Working with
Consensus in Bit coin: Distributed consensus in open environments, Consensus in a Bitcoin
network, Proof of Work (PoW) — basic introduction, Hash Cash PoW, Bit coin PoW, Attacks
on PoW and the monopoly problem, Proof of Stake, Proof of Burn and Proof of Elapsed
Time, The life of a Bitcoin Miner, Mining Difficulty, Mining Pool

Understanding Block chain for Enterprises: Permissioned Block chain: Permissioned model
and use cases, Design issues for Permissioned block chains, Execute contracts, State machine
replication, Overview of Consensus models for permissioned block chain- Distributed
consensus in closed environment, Paxos, RAFT Consensus, Byzantine general problem,
Byzantine fault tolerant system, Lamport-Shostak-Pease BFT Algorithm, BFT over
Asynchronous systems.

Enterprise application of Block chain: Cross border payments, Know Your Customer (KYC),
Food Security, Mortgage over Block chain, Block chain enabled Trade, We Trade — Trade
Finance Network, Supply Chain Financing, and Identity on Block chain

Block chain application development: Hyperledger Fabric- Architecture, ldentities and
Policies, Membership and Access Control, Channels, Transaction Validation, Writing smart
contract using Hyperledger Fabric, Writing smart contract using Ethereum, Overview of
Ripple and Corda



References:

1. Melanie Swan, “Block Chain: Blueprint for a New Economy”, O’Reilly, 2015

2. Josh Thompsons, “Block Chain: The Block Chain for Beginners- Guide to Block
chainTechnology and Leveraging Block Chain Programming”

3. Daniel Drescher, “Block Chain Basics”, Apress; 1stedition, 2017

4. Anshul Kaushik, “Block Chain and Crypto Currencies”, Khanna Publishing House, Delhi.

5.Imran Bashir, “Mastering Block Chain: Distributed Ledger Technology, Decentralization and
Smart Contracts Explained”, Packt Publishing

6. Ritesh Modi, “Solidity Programming Essentials: A Beginner’s Guide to Build SmartContracts
for Ethereum and Block Chain”, Packt Publishing

7. Salman Baset, Luc Desrosiers, Nitin Gaur, Petr Novotny, Anthony O’Dowd,
VenkatramanRamakrishna, “Hands-On Block Chain with Hyperledger: Building
DecentralizedApplications with Hyperledger Fabric and Composer”, Import, 2018
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Departmental Elective — CS802 (B) Cloud Computing

Theory:
1. Introduction to Service Oriented Architecture, Web Services, Basic Web Services

Architecture, Introduction to SOAP, WSDL and UDDI; REST ful services: Definition,
Characteristics, Components, Types; Software as a Service, Plat form as a Service,
Organizational scenarios of clouds, Administering & Monitoring cloud services, benefits
and limitations, Study of a Hypervisor.

Utility Computing, Elastic Computing, Ajax: asynchronous ‘rich’ interfaces, Mashups:
User interface, Services Virtualization Technology: Virtualization applications in
enterprises, Pitfalls of virtualization Multitenant software: Multi-entity support, Multi-
schema approach, Multi-tenancy using cloud data stores.

Data in the cloud: Relational databases, Cloud file systems: GFS and HDFS, Features and
comparisons among GFS, HDFS etc, Big Table, H Base and Dynamo. Map-Reduce and
extensions: Parallel computing, The Map-Reduce model: Parallel efficiencyofMap-
Reduce,Relationaloperations,Enterprisebatchprocessing, Example/Application of Map-
Reduce.

Cloud security fundamentals, Vulnerability assessment tool for cloud, Privacy and
Security in cloud: Cloud computing security architecture, General Issues, Trusted Cloud
computing, Security challenges: Virtualization security management-virtual threats, VM
Security Recommendations, VM-Specific Security techniques, Secure Execution
Environments and Communications in cloud.

Issues in cloud computing; implementing real time application; QOS Issues in Cloud,
Dependability, data migration, streaming in Cloud. Cloud Middleware. Mobile Cloud
Computing. Inter Cloud issues. Agrid of clouds, Sky computing, load balancing,
Resource optimization, Resource dynamic reconfiguration, Monitoring in Cloud,
Installing cloud platforms and performance evaluation, Features and functions of cloud
computing platforms.

TextBooks

1.

2.

3.

Kai Hawang, Geoferrey C Fox, “Distributed and Cloud Computing”, Elseveir publication,
2012
Judith  Hurwitz, R.Bloor, M.Kanfman,F.Halper, “Cloud Computing for Dummies”,
WileylndiaEdition
RajkumarBuyya, Christian Vecchiola, S. Thamaraselvi, Mastering Cloud Computing, McGraw
Hill, 2013



ReferenceBooks
1. ScottGranneman, “GoogleApps”, Pearson, 2012
2. TimMalhar,S.Kumaraswammy,S.Latif, “CloudSecurity&Privacy”, SPD, O’REILLY
3. RonaldKrutzandRussellDeanVines, “CloudSecurity”,Wiley-India, 2011

Research Journals
1. IEEE Transactions on Services Computing.
2. |EEE Translation of Cloud Computing.
3. IEEE Translation of Parallel and Distributed Computing.
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Departmental Elective — CS802 (C) High Performance computing

Theory

1.

Introduction to modern processors-: General Purpose cache based architecture-
performance metric and bench marks, Moors Law, pipelining, super clarity, SIMD. Memory
Hierarchies, Multi core processors, Multi threaded processors, Vector processors- Design
principle , Max performance estimates, programming for vector architecture. Basic
Optimizations for serial codes:- Scalar profiling, common sense optimizations, Simple
measures and their impacts, role of compilers, C++ optimizations.

Data access optimizations: balance analysis and light speed estimates, storage order,
Algorithm classifications and assess optimizations, case studies for data access
optimizations. Parrall Computers: Shared memory computers, Distributed memory
computers, hybrid systems, Network computers.

Basics of parallel computing: data and functional parallelism, parallel scalability- laws,
metrics, factors, efficiency and load imbalance. Shared memory parallel programming with
Open MP: Parallel execution, data scoping, work sharing using loops, synchronization,
Reductions, loop scheduling and Tasking.

Efficient Open MP Programming: Program profiling, Performance pitfalls, improving the
impact of open MP work sharing constructs, determining overheads for short loops,
Serilisation and false sharing.

Distributed Memory parallel programming with MPI: Message passing, Message and point
to point communication, collective communication, non blocking point-to-point
communication, virtual topologies. Efficient MPI Programming: MPI performance tools,
communication parameters, impact of synchronizations sterilizations and contentions,
reductions in communication overhead.

Text Books :

1.

2.

George Hager and Gerhard Wellein , “ Introduction to high performance Computing for
scientists and engineers”, CRC Press
Charles Severance, Kevin Dowd, “High Performance Computing”, 2nd Edition, O'Reilly
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Departmental Elective — CS802 (D) Object Oriented Software Engineering

Theory:

1.

Review of Object Oriented Concepts and Principles: The Object Oriented Paradigm,
Basic Concepts, Software Development Life Cycle and Model Architectures.

Introduction to RUP: Basic Concepts, Symptoms in Software Development and their
Root Causes, Best Practices of RUP, RUP software life cycle, 4+1 view model, Various
Workflows.

Introduction to UML, Notations, Relationships, Stereotypes, Study of UML based tools
Like Rational Rose, Poseidon, etc. Object Oriented Analysis: Conventional v/s OO
analysis approach,Requirement analysis, Use case diagram,, Activity diagram, Analysis
class Model.

Object Oriented Design: Conventional v/s OO design approach, Design of CRC cards,
Class diagram Behavioral Modeling: Interaction Diagram, State chart Diagram,
Implementation Diagram: Component and deployment Diagram. Illustrative Case Studies
like ATM, Payroll, Course and Registration System.

Object Oriented Testing: Correctness and consistency of OOA & OOD models, Testing
Strategies and test cases for OO software process, Project Management, Rational Tool
Mentors. Introduction to Design Patterns.

Text Books

1.

2.

3.

Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modelling Language User
Guide”, Pearson Education

Stephen R. Schach, “Object Oriented Classical Software Engg.” Tata McGraw Hill,
2007.

Gamma G.Helm, Johnson, “Design Patterns, Elements of Reusable Object Oriented
Software”, Addison Wesley.

Reference Books

1.

2.

Ivon Jacobson, “Object Oriented Software Engineering”, Addison Wesley. Booch G.,
“The Unfied Modelling User Guide”
Phillipe Kruchten, “The Rational Unified Process - An Introduction”, Pearson Ed. 2000.



. lvar J, Grady B, James R., “The Unified Software Development Process”, Pearson Ed.
2003.

. Timothy C. Lethbridge, Robert Laganiere, “Object Oriented Software Engg.” , Tata

McGraw Hill, 2004.

IBM Rational Modules
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Open Elective — CS803 (A) Image Processing and Computer Vision#

Course Objectives: Students should be able to

e Understand practice and theory of computer vision.Elaborate computer vision
algorithms, methods and concepts

e Implement computer vision systems with emphasis on applications and problem
solving

e Apply skills for automatic analysis of digital images to construct representations of
physical objects and scenes.

e Design and implement real-life problems using Image processing and computer vision.

Contents:

UNIT 1

Introduction to computer vision and Image processing (CVIP): Basics of CVIP, History of CVIP,
Evolution of CVIP, CV Models, Image Filtering,Image Representations,Image
StatisticsRecognition Methodology: Conditioning, Labeling, Grouping, Extracting, and
Matching, Morphological Image Processing: Introduction, Dilation, Erosion, Opening,
Closing, Hit-or-Miss transformation, Morphological algorithm operations on binary
images, Morphological algorithm operations on gray-scale images, Thinning, Thickening,
Region growing, region shrinking.

UNIT 2

Image Representation and Description: Representation schemes, Boundary descriptors,
Region descriptors Binary Machine Vision: Thresholding, Segmentation, Connected
component labeling, Hierarchal segmentation, Spatialclustering, Split& merge, Rule-based
Segmentation, Motion-based segmentation. Area Extraction: Concepts, Data-structures, Edge,
Line-Linking, Hough transform, Line fitting, Curve fitting (Least-square fitting).

UNIT 3

Region Analysis: Region properties, External points, Spatial moments, Mixed spatial
gray-level moments, Boundary analysis: Signature properties, Shape numbers. General Frame
Works For Matching: Distance relational approach, Ordered structural matching, View class
matching, Models database organization



UNIT4

Facet Model Recognition: Labeling lines, Understanding line drawings, Classification of
shapes by labeling of edges, Recognition of shapes, Consisting labeling problem, Back-tracking
AlgorithmPerspective Projective geometry, Inverse perspective Projection, Photogrammetric
-from 2D to 3D, Image matching: Intensity matching of ID signals, Matching of 2D image,
Hierarchical image matching. Object Models And Matching: 2D representation, Global vs. Local
features

UNIT 5

Knowledge Based Vision: Knowledge representation, Control-strategies, Information
Integration. Object recognition-Hough transforms and other simple object recognition
methods, Shape correspondence and shape matching, Principal component analysis , feature
extraction, Neural network and Machine learning for image shape recognition

Reference Text
1. Robert Haralick and Linda Shapiro, "Computer and Robot Vision", Vol I, Il, Addison-

Wesley, 1993
2. David A. Forsyth, Jean Ponce, "Computer Vision: A Modern Approach™ Pearson
3. Milan Sonka,VaclavHlavac, Roger Boyle, "Image Processing, Analysis, and
Machine Vision" Thomson Learning.
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Open Elective — CS803 (B) Game Theory with Engineering applications#

THEORY:-

1.

Overview: What is a Game, Game Design Schema, Game Design fundamentals,
Engineering application of game theory, Design Process: Iterative design, Commissions,
Design & Testing of the Board Game, Introduction to meaningful play, two kinds of
meaningful play- discernable & integrated.

Introducing design, design & meaning, Semiotics: A brief overview, four semiotic
Concepts, Context Shapes interpretations.

Introduction to Systems, elements of a System, Framing Systems, open & closed systems,
Introduction to Interactivity, a multivalent model of interactivity, interaction & choice,
choice molecules, anatomy of choice, space of possibility.

Defining games: overview of digital games, magic circle. Primary Schemas: conceptual
framework, rule, play, culture.

Rules: defining rules, a deck of cards, quality of rules, rules in context, Rules on three
levels: Operational, Constituative, Implicit, Identity of a Game, Specificity of Rules,
Rules of Digital games. Case Studies: Tic Tac Toe, Deck of Cards.

TEXT BOOKS RECOMMENDED:-

1. Brathwaite, Brenda, and lan Schreiber. Challenges for Game Designers: Non-digital
Exercises for Video Game Designers. Boston, MA: Charles River Media/Course
Technology, 2009. ISBN: 97815845058081

2. Game Design Workshop: A Playcentric Approach to Creating Innovative Games by
Tracy Fullerton. ISBN-10: 1482217163.

3. Challenges for Game Designers by Brenda Brathwaite (now: Romero) and lan Schreiber.
ISBN-10: 158450580X

REFERENCE BOOKS:-

1. Rules of Play - Game Design Fundamentals, Katie Salen and Eric Zimmerman, The MIT
Press Cambridge, Massachusetts London, England, book design and photography.
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Course Objective:
The objective of this course is to provide an understanding of the technologies and the standards
relating to the Internet of Things and to develop skills on 10T technical planning.

Unit I 10T definition, Characteristics, 10T conceptual and architectural framework, Components
of 10T ecosystems, Physical and logical design of loT, loT enablers, Modern day loT
applications, M2M communications, 10T vs M2M, loT vs WoT, loT reference architecture, 10T
Network configurations, 10T LAN, 1oT WAN, loT Node, 10T Gateway, 10T Proxy, Review of
Basic Microcontrollers and interfacing.

Unit 1l Define Sensor, Basic components and challenges of a sensor node, Sensor features,
Sensor resolution; Sensor classes: Analog, Digital, Scalar, Vector Sensors; Sensor Types, bias,
drift, Hysteresis error, quantization error; Actuator; Actuator types: Hydraulic, Pneumatic,
electrical, thermal/magnetic, mechanical actuators, soft actuators

Unit 111 Basics of 10T Networking, loT Components, Functional components of 10T, 10T service
oriented architecture, 10T challenges, 6LowPAN, IEEE 802.15.4, ZigBee and its types, RFID
Features, RFID working principle and applications, NFC (Near Field communication),
Bluetooth, Wireless Sensor Networks and its Applications

Unit IV MQTT, MQTT methods and components, MQTT communication, topics and
applications, SMQTT, CoAP, CoAP message types, COAP Request-Response model, XMPP,
AMQP features and components, AMQP frame types

Unit V loT Platforms, Arduino, Raspberry Pi Board, Other 10T Platforms; Data Analytics for
10T, Cloud for 10T, Cloud storage models & communication APIs, Attacks in 10T system,
vulnerability analysis in 10T, 10T case studies: Smart Home, Smart framing etc.

References:

1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things, A Hands on Approach”, University
Press

2. Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of Things: A
practical Approach”, ETI Labs

3. Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies,
Platforms, and Use Cases”, CRC Press

4. Jeeva Jose, “Internet of Things”, Khanna Publishing House, Delhi

5. Adrian McEwen, “Designing the Internet of Things”, Wiley

6. Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill

7. Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media



Course Outcomes:
After the completion of this course, the students will be able to:
1. Understand Internet of Things and its hardware and software components
2. Interface 1/0 devices, sensors & communication modules
3. Analyze data from various sources in real-time and take necessary actions in an
intelligent fashion
Remotely monitor data and control devices
Develop real life 10T based projects

SN
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Open Elective — CS803 (D) Managing Innovation and Entrepreneurship#

COURSE OBJECTIVE

The aim of the course is to motivate students to innovate in business. In the first place, to achieve
this goal, students will be introduced to the basic terminology, typology of innovations and
historical context for better comprehension. Also issues of innovation management will be
introduced. Students will become familiar with the impact of innovation, innovative processes
and aspects that affect it, including applicable methods and innovation management techniques.

Course contents:
UNIT-1

Innovation, the basic definition and classification: The relationship of innovation and
entrepreneurship, creation of competitive advantage based on innovation. Innovative models,
Product, process, organizational and marketing innovation and their role in business
development.

UNIT-II

Sources of innovation (push, pull, analogies), transfer of technology. Creative methods and
approaches used in innovation management. Approaches to management of the innovation
process (agile management, Six Thinking Hats, NUF test).

UNIT-111

Project approach to innovation management, method Stage Gate, its essence, adaptation of
access to selected business models. In-house business development of the innovation process in
the company. Open Innovation as a modern concept, the limits of this method and its benefits for
business development.

UNIT-IV

Innovations aimed at humans, role of co-creation in the innovation process. The strategy of
innovation process, types and selection of appropriate strategies.

UNIT-V

Measurement and evaluation of the benefits of innovation for business (financial and non-
financial metrics, their combination and choice). Barriers to innovation in business, innovation
failure and its causes, post-audits of innovative projects. Organization and facilitation of an
innovation workshop.



REFERENCE BOOKS

1. CLARK, T. — OSTERWALDER, A. — PIGNEUR, Y. Business model generation: a
handbook for visionaries, game changers, and challengers. Wiley Publications

2. BESSANT, JR. — TIDD, J. Managing innovation: integrating technological, market and
organizational change. Wiley Publications



