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1 INTRODUCTION TO INTERNETWORKING: HOW NETWORKS DIFFER, HOW NETWORKS CAN BE
CONNECTED, CONNECTIONLESS INTERNETWORKING, TUNNELING, FRAGMENTATION,
OVERVIEW OF UNDERLYING TECHNOLOGIES (ETHERNET, TOKEN RING, TOKEN BUS, FDDI, PPP).

[6 Lectures]

2. NETWORK LAYER PROTOCOLS: IPV4, IPV6, NAT, ARP, RARP, DHCP, ICMP, OSPF, BGP, IGMP,
CIDR. [4 Lectures]
3. TRANSPORT LAYER PROTOCOLS: UDP, REMOTE PROCEDURE CALL, RTP, TCP, TCP TAHOE, TCP
RENO, TCP NEW RENO, TCP SACK.
[4 Lectures]
4. MOBILE TELEPHONE SYSTEMS: INTRODUCTION TO WIRELESS NETWORKS AND CELLULAR

TECHNOLOGY, AMPS, D-AMPS, GSM, GPRS, CDMA, BLUETOOTH.

[4 Lectures]
5. WIRELESS NETWORKS: WLAN: INTRODUCTION, PROBLEMS AND SOLUTIONS, PROTOCOL
STACK,
ACCESS METHODS, SERVICES, WIMAX, WIFI, ZIGBEE.

[4 Lectures]
6. AD-HOC NETWORKS: INTRODUCTION, ROUTING CHALLENGES FOR AD-HOC NETWORKS,
ROUTING PROTOCOLS (AODV, DSDV, DSR,). TRANSPORT PROTOCOLS (ATCP, TCP-F, TCP BUS).

[4 Lectures]
7 WIRELESS INTERNET: MIPV4, MIPV6, TCP PERFORMANCE, I-TCP, TCP SNOOP, FREEZE TCP,

WWP, TCP REAL.

[4 Lectures]
8. CONGESTION CONTROL: GENERAL PRINCIPLES, CONGESTION PREVENTION POLICIES, CHOKE
PACKET, RED, ECN, ELN, ELN-ACK.

[4 Lectures]
9. QOS PROVISIONING: DELAY GUARANTEES, NETWORK DELAY, DELAY JITTER, PLAY OUT

DELAY,

ADMISSION CONTROL, QOS OBJECTIVES, THE RSVP APPROACH.

[4 Lectures]
10. SECURITY: INTRODUCTION TO CRYPTOGRAPHY, SYMMETRIC KEY AND PUBLIC KEY
ALGORITHMS,

DIFFIE HELLMAN KEY EXCHANGE ALGORITHM, DIGITAL SIGNATURES, IPSEC, FIREWALL, VPN,
VLAN, WIRELESS SECURITY, AUTHENTICATION PROTOCOLS.
[6 Lectures]

BOOKS

1. INTERNETWORKING WITH TCP/IP: PRINCIPLES, PROTOCOLS, AND ARCHITECTURE - DOUGLAS
COMER.

2. COMPUTER NETWORKS -A.S.TANNENBAUM.

3. DATA AND COMPUTER COMMUNICATIONS — WILLIAM STALLINGS

4. WIMAX SECURITY & QOS-AN END-TO-END PERSPECTIVE: ISBN: 978-0-470-72197-1, WILEY
PUBLICATION.

PGCSE203: Theory of Computation | Compulsory] Mathematical
preliminaries.

Models of Computation /
: Models of computation - classification, properties and equivalences.
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Finite Automata

: Formal definition of a Finite Automata (FA) -Examples of FA, Designing FA, DFA and NFA, regular operations.
Equivalence of NFAs and DFAs. FA with Epsilon-Transitions, Epsilon-Closures, Eliminating epsilon -Transitions.
Applications of FAs. Mealy and Moore machine, Dead state, Minimization of FA, Incompletely specified machine. FA
on infinite inputs.

Regular expression and Languages

: Definition of a Regular Expressions (RE), The Operators of RE — Building RE, Conversions DFA’s to RE.
Equivalence of

RE and NFA with Epsilon-moves, - Application of REs. Equivalence of regular grammar and FA.; Properties of
Regular

Languages (RL), Proving Languages not to be Regular, Pumping Lemma for RLs. Applications of the Pumping
Lemma.

Closure Properties of RLs, Decision Properties of Rls

Context Free Languages

: Context free languages, Derivation and languages, Relationship between derivation and derivation trees, Leftmost and
Rightmost Derivations. Simplification of context free grammars — Normal forms for context free grammars, CNF, and
GNF.

Applications of Context-Free Grammars. Non determinism vs. ambiguity in CFLs. Closure properties of CFLs.
Algorithmic

properties about CFLs. Pumping Lemma for CFL.

Push Down Automata

: Definition, Acceptance by a Push Down Automata (PDA), DPDA & NPDA, example, Equivalence of PDA’s and
CFG’s

(conversion : PDA’s to CFG’s and reverse). Multi stack PDA. Non-determinism adds power to PDAs.

Turing Machine

: Unsolvable Problems. Definition, notation and Example of Turing Machine (TM). Programming techniques
Computable

languages and functions, Church Turing hypothesis, Universal TM, Random Access TM. Multitape TM, Equivalence
of

One-Tape and Multitape TM's , Nondeterministic TMs. Conversion of RE to TM. Multi-stack PDA & TM.

Computability and Decidability: Church-Turing Thesis, Decision Problems, Decidability and undecidability,
unsolvable problems; Halting Problem of

Turing Machines; Problem reduction (Turing and mapping reduction), Intractability (Hierarchy Theorems). Mapping
reductions. More undecidable languages. Rice theorem. Reductions using controlled executions. RE Completeness.
Reductions using computation histories. Linear Bounded Automata. Unrestricted grammars.
Computational Complexity:

Resource-constrained computation. Time Complexity- notion of complexity classes, classes P NP, NP-complete,
Boolean satisfiability, NP-Completeness of CSAT and 3SAT , NP-Hard, Cook * Levin Theorem. The concept of
reduction, coNP, polynomial Hierarchy. Some natural NP-complete problems. Space Complexity-Savich’s Theorem.
The class PSPACE. Optimization, search, and decision problems. Approximate solutions to optimization problems.

Logic: Propositional and First-order logic and their applications to theorem proving and logic programming.

Advanced/Emerging areas: Elementary introductions to DNA Computing, Quantum Computing, Cellular Automata,

Circuit complexity, Structural Complexity, Parallel Complexity, Algorithmic Information.

Principal
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Course Guidelines: Large majority of the lectures would focus only on the core areas, with only elementary introduction
to other remaining advanced areas.

Elective — 11
Cluster, Grid and Cloud Computing
Code: PGCSE204A
Contact: 4L
Credit: 4
Allotted Hrs: 44

Cluster Computing [12L]
A general introduction to the concept of cluster based distributed computing.

Hardware technologies for cluster computing, including a survey of the possible node hardware and high-speed
networking hardware and software.

Software and software architectures for cluster computing, including both shared memory (OpenMP) and
messagepassing (MPI/PVM) models

MPI-2 extension, dynamic process creation, one-sided communication, parallel 1/0.
Variants based on new low level protocols (MVAPICH), evaluation and tuning of system and software performance

Performance evaluation tools, HINT, netperf, netpipe, ttcp, Iperf.

Grid Computing [16L]

The Grid - Past, Present, Future, A New Infrastructure for 21st Century Science

- The Evolution of the Grid - Grids and Grid Technologies, Programming models -
A Look at a Grid Enabled Server and Parallelization Techniques — Grid
applications

The concept of virtual organizations — Grid architecture — Grid architecture and
relationship to other Distributed Technologies — computational and data Grids,
semantic grids

Case Study: Molecular Modeling for Drug Design and Brain Activity Analysis,
Resource management and scheduling, Setting up Grid, deployment of Grid software
and tools, and application execution

Cloud Computing [16L]

Introduction to Cloud Computing, Definition, Characteristics, Components, Cloud provider, SAAS, PAAS, IAAS and
Others, Organizational scenarios of clouds, Administering & Monitoring cloud services, benefits and limitations,
Deploy application over cloud, Comparison among SAAS, PAAS, IAAS

Cloud computing platforms: Infrastructure as service: Amazon EC2,Platform as Service: Google App Engine, Microsoft
Azure, Utility Computing, Elastic Computing

Data in the cloud: Relational databases, Cloud file systems: GFS and HDFS, BigTable, HBase and Dynamo.

Issues in cloud computing, Implementing real time application over cloud platform
Issues in Intercloud environments, QOS Issues in Cloud, Dependability, data migration, streaming in Cloud. Quality of

Service (QoS) monitoring in a Cloud computing environment. @/

Principal
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Text Book:
* 1. Cluster Computing by Rajkumar Buyya. Clemens Szyperski
2. High Performance Cluster Computing: Architectures and systems by Rajkumar Buyya
3: Grid and Cluster Computing by C.S.R Prabhu
4. Fran Bermn. Geoffrey Fox, Anthony Hey J.G., “Grid Computing: Making the
Global Infrastructure a Reality”, Wiley, USA, 2003
5. Joshy Joseph, Craig Fallenstein, “Grid Computing”, Pearson Education,
New Delhi, 2004,
6. lan Foster, Carl Kesselman, “The Grid2: Blueprint for a New Computing
Infrastructure™. Morgan Kaufman, New Delhi, 2004
7 Ahmar Abbas, “Grid Computing: Practical Guide to Technology and Applications™, Delmar Thomson
Learning, USA, 2004,
. 8. Cloud Computing for Dummies by Judith Hurwitz, R.Bloor, M.Kanfman, F.Halper (Wiley India
Edition)
. 9. Enterprise Cloud Computing by Gautam Shroff,Cambridge
. 10. Cloud Security by Ronald Krutz and Russell Dean Vines, Wiley-India
PGCSE 204(B): Mobile Computing
(42 LECTURES)

Fundamentals of Cellular Communications [8L]

Introduction, First- and Second-Generation Cellular Systems, Cellular Communications from 1G to 3G, Teletraffic
Engineering, Radio Propagation and Propagation Path-Loss Models, Cellular Geometry, Interference in Cellular
Systems. Frequency Management and Channel Assignment Issues, Multiple Access Techniques, GSM Logical
Channels and Frame Structure, Privacy and Security in GSM, Mobility Management in Cellular Networks.

Wireless Transmission Fundamentals [8L]

Spread Spectrum (SS) and CDMA Systems, Wireless Medium Access Control, IEEE 802.11 Architecture and Protocols,
Issues in Ad

Hoc Wireless Networks (Medium Access Scheme), Routing, Multicasting, Transport Layer Protocols, QoS Provisioning,
Energy Management and Energy Consumption Models, Traffic Integration in Personal, Local, and Geographical
Wireless Networks, Bluctooth, Technologies for High-Speed WLANS, Third-Generation Cellular Systems: UMTS.

Mobile Adhoc Networks [SL]

Introductory Concepts. Different models of operation, Various applications of MANET, Destination-Sequenced
Distance Vector protocol - overview, Route Advertisement, Extending Base Station Coverage, Properties of DSDV
protocol, Dynamic Source Routing protocol - overview and properties, DSR Route Discovery, Route Maintenance,
Support for Heterogeneous Networks and Mobile 1P, Multicast routing with DSR, Ad Hoc On-Demand Distance-Vector
protocol - properties, Unicast Route Establishment, Multicast Route Establishment, Broadcast Optimizations and
Enhancements, Link Reversal Routing - Gafni-Bertsekas Algorithm, lightweight mobile routing algorithm, Temporally
Ordered Routing Algorithm, Preserving battery life of mobile nodes - Associativity Based Routing, Effects of beaconing
on battery life.

Wireless Sensor Networks [SL]

Sensor networks overview: introduction, applications, design issues, requirements, Sensor node architecture, Network
architecture: optimization goals, evaluation metrics, network design principles, Sensor network operating systems and
brief introduction to sensor network Programming, Network protocols: MAC protocols and energy efficiency, Routing
protocols: data centric, hierarchical, location-based, energy efficient routing etc, Sensor deployment, scheduling and
coverage issues, Self Configuration and Topology Control, Querying, data collection and processing, collaborative
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Overview, Computer Network, Intranet, Extranet and Internet. Types of Networks (LAN, MAN., WAN), Network
Topologies .Definition of Internet, Internet organization. Growth of Internet, Internet Application.

Review of TCP/IP (2L):
OSI Reference model, TCP/IP Model, IP addressing, Classful and Classless Addressing, Subnetting, Features and

services of TCP/IP, Three-Way Handshaking, Flow Control, Error Control, Congestion control, IP Datagram.
Routing -Intra and Inter Domain Routing, Unicast and Multicast Routing, Broadcast. Electronic Mail-POP3, SMTP.

World Wide Web (2L.):

Evolution of distributed computing. Core distributed computing technologies — Client/Server Architecture & its
Characteristics, JAVA RMI.

Challenges in Distributed Computing, role of J2EE and XML in distributed computing, emergence of Web Services and
Service Oriented Architecture (SOA). Introduction to Web Services — The definition of web services. basic operational
model of web services, tools and technologies enabling web services, benefits and challenges of using web services.
Web Server Concept and Architecture. Definition of DNS (Domain Name System). Domain and Sub domain, Address
Resolution, FTP & its usage, Telnet Concepts, Remote Logging, HTTP & HTTPs.

Module I1-12L(Client Side Application Development)

HTML & CSS (3L):

Introduction, Editors, Elements, Tags, Attributes, Heading, Paragraph. Formatting, Link, Image, Table, List, Block,
Form, Frame Layout, DHTML, Basic Web Page Development, CSS- Create Class Styles, Create ID Styles ,Span,
Colors. HTMLS in brief.

Extensible Markup Language (XML) (3L):

Brief Over View of XML — XML Document structure, XML namespaces, Defining structure in XML documents, Reuse
of XML schemes, Document navigation and transformation, Tree, Syntax, Elements, Attributes, Validation, and
Viewing. XHTML in brief.

JavaScript (6L):
Introduction, JavaScript in Web Pages, The Advantages of JavaScript Writing JavaScript into HTML; Building Up

JavaScript Syntax; Basic

Programming Techniques ; Operators and Expressions in JavaScript; JavaScript Programming Constructs; Conditional

Checking Functions in

JavaScript, Dialog Boxes, Statements, comments, variable, comparison, condition, switch, loop, break. Object — string,

array. Function, Errors,

Validation. The JavaScript Document Object Model-Introduction (Instance, Hierarchy); The JavaScript Assisted Style

Sheets DOM; Understanding

?bje;:ts .in HTML (Properties of HTML objects, Methods of HTML objects); Browser Objects, Handling Events Using
avascript

Module I11-16L (Server Side Programming withPHP & MySQL)

Installing and Configuring (21) :

Currel.n and Future Versions of MySQI and PHP, How to Get MySQL, Installing MySQL on Windows, Trouble
Shooting your Installation, Basic Security Guidelines, Building PHP on Windows with Apache, Windows,
php.ini.Basics,The Basics of PHP scripts.

The Building blocks of PHP (3L):

Variables, Data Types, Operators and Expressions, Constants. Flow Control Functions in PHP: Switching Flow, Loops,
Code Blocks and Browser

Output.
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Code: PGCSE205A

Contact: 4L

Credit: 4
Allotted Hrs: 40

Introduction [SL]

Background, Digital Image Representation, Fundamental steps in Image Processing, Elements of Digital Image
Processing - Image Acquisition, Storage, Processing, Communication, Display.

Digital Image Formation [6L]

A Simple Image Model, Geometric Model- Basic Transformation (Translation, Scaling, Rotation), Perspective
Projection, Sampling & Quantization - Uniform & Non uniform.

Mathematical Preliminaries [7L]

Neighbour of pixels, Connectivity, Relations, Equivalence & Transitive Closure; Distance Measures, Arithmetic/Logic
Operations, Fourier Transformation, Properties of The Two Dimensional Fourier Transform, Discrete Fourier
Transform, Discrete Cosine & Sine Transform.

Image Enhancement [8L]

Spatial Domain Method, Frequency Domain Method, Contrast Enhancement -Linear & Nonlinear Stretching,
Histogram Processing; Smoothing - Image Averaging, Mean Filter, Low-pass Filtering; Image Sharpening. High-pass
Filtering, High-boost Filtering, Derivative Filtering, Homomorphic Filtering; Enhancement in the frequency domain -
Low pass filtering, High pass filtering.

Image Restoration [7L]

Degradation Model, Discrete Formulation, Algebraic Approach to Restoration - Unconstrained & Constrained:;
Constrained Least Square Restoration, Restoration by Homomorphic Filtering, Geometric Transformation — Spatial
Transformation, Gray Level Interpolation.

Image Segmentation [7L]

Point Detection, Line Detection, Edge detection, Combined detection, Edge Linking & Boundary Detection — Local
Processing, Global Processing via The Hough Transform; Thresholding - Foundation, Simple Global Thresholding,
Optimal Thresholding; Region Oriented Segmentation - Basic Formulation, Region Growing by Pixel Aggregation,
Region Splitting & Merging.

Books:

1. Digital Image Processing, Gonzalves,Pearson

2. Digital Image Processing, Jahne, Springer India

3.Digital Image Processing & Analysis,Chanda & Majumder,PHI
4 Fundamentals of Digital Image Processing, Jain, PHI

5.Image Processing, Analysis & Machine Vision, Sonka, VIKAS

Elective - ITI
Paper Name: Pattern Recognition
Paper Code: PGCSE205B
Contact: 4L
Credit: 4
Allotted Hrs: 38

INTRODUCTION TO PATTERN RECOGNITION 6

Basic concepts- Definitions, data sets for Pattern Recognition, Structure of a typical pattern recognition system. Different

Paradigms of Pattern Recognition. Representations of Patterns and Classes. Metric and non-metric proximity measures
FEATURES SELECTION 5

Feature vectors - Feature spaces - Different approaches to Feature Selection-Branch and Bound Schemes. Sequential Feature

Selection.

FEATURES EXTRACTION 4
Principal Component Analysis (PCA), Kernel PCA

NARULA INSTITUTE OF TECHNOLOGY
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Advanced Computer Network Lab
CSEM294
Contact: 3L
Credit: 3
Allotted Lecture: 32P

Module-1 4P
Programs using TCP Sockets (like date and time server & client, echo server & Client, etc..)

Module-2 4P

Programs using UDP Sockets (like simple DNS), Programs using Raw sockets (like packet capturing
and filtering),Programs using RPC,Simulation of sliding window protocols

Module-3 6P

Experiments using simulators (like OPNET)
Module-4 6P

Performance comparison of MAC protocols

Module-3 12P
Performance comparison of Routing protocols

Study of TCP/UDP performance

%
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Fermat Primality Test
AKS PRIMALITY TEST

Factorization [SL]

Large prime variant
Dixon's factorization method

Quadratic-Sieve Factoring
Pollard-Rho Method

Eliptic curves Cryptography [3L]

Elliptic Curves

Elliptic Curves(contd.) and Finite Fields
Elliptic Curve Cryptography

ECDLP

Zero Knowledge Proof

Bilinear Pairings (3L)

Basic concept
Identity based encryption
Analogous of pairing based cryptosystems

Communication Security (4L)

Secret Sharing Schemes
A Tutorial on Network Protocols, Kerberos

IPsec: AH and ESP
IPsec: IKE

SSL/TLS

Intruders and Viruses
Firewalls

Electronic Mail Security (4L)

Distribution lists

Establishing keys

Privacy, source authentication, message integrity, nonrepudiation, proof of submission, proof of delivery,
message flow confidentiality, anonymity + Pretty Good Privacy (PGP)

S/MIME

Secure Electronic Transaction [4L]

—

SV EA . B

SET

Millicent protocol

Micropayment system

Smart-card authentication Text Books: )

Public-key Cryptography: Theory and Practice by Abhijit Das and C E Veni Madhavan, First Edition,
Publisher (Pearson Education)

Cryptography and Network security: Principles and Practice by W. Stallings, Pearson Education
Cryptography & Network Security, by B. A. Forouzan and D. Mukhopadhyay, Tata Mc Graw Hill
Cryptography Theory and Practice, by Douglas Stinson, 2nd Edition, Chapman & Hall/CRC

A Course in Number Theory and Cryptography by Neal Koblitz, Springer-Verlag, New York I
Information theory, coding and cryptography by Ranjan Bose: TMH.

Information and Coding by N Abramson; McGraw Hill. @7\

Elective - 111 principal ECHNOL 0GY
Image Processing OF
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Data in the cloud: Relational databases, Cloud file systems: GFS and HDFS, BigTable, HBase and
Dynamo. Issues in cloud computing, Implementing real time application over cloud platform

Issues in Intercloud environments, QOS Issues in Cloud, Dependability, data migration, streaming in
Cloud. Quality of Service (QoS) monitoring in a Cloud computing environment.

Text Book:
1. Cluster Computing by Rajkumar Buyya. Clemens Szyperski
2. High Performance Cluster Computing: Architectures and systems by Rajkumar Buyya
3. Grid and Cluster Computing by C.S.R Prabhu
4. Fran Bermn, Geoffrey Fox, Anthony Hey J.G., “Grid Computing: Making the Global

Infrastructure a Reality”, Wiley, USA, 2003

Joshy Joseph, Craig Fallenstein, “Grid Computing”, Pearson Education, New Delhi, 2004,

6. lan Foster, Carl Kesselman, “The Grid2: Blueprint for a New Computing Infrastructure”.
Morgan Kaufman, New Delhi, 2004

7. Ahmar Abbas, “Grid Computing: Practical Guide to Technology and Applications”, Delmar
Thomson Learning, USA, 2004,

8. Cloud Computing for Dummies by Judith Hurwitz, R.Bloor, M.Kanfman, F.Halper (Wiley India
Edition)

9. Enterprise Cloud Computing by Gautam Shroff,Cambridge

10. Cloud Security by Ronald Krutz and Russell Dean Vines, Wiley-India

wh

Advanced Operating System Lab
CSEM293

Contact:3L

Credit:3

Allotted Lecture:

Module-1 6P
Preliminaries of Operating System:
Managing users, managing systems, file managements, useful commands.

Module-2 9P
Shell scripting
Shell syntax, executing shell scripts.

Module-3 15P

Process:

Creating new process, counting maximum number of processes a system can handle at a time, handling
system calls; inter process communication through pipes and message passing, zombie process, orphan
process.

Module-4 6P

Process Synchronization:

Handling threads and semaphores to achieve synchronization among processes using POSIX standard
functions.

Module-5 6P
Signal: study of some POSIX signals (SIGINT, SIGILL, SIGFPE, SIGKILL, SIGHUP, SIGALRM,
SIGABRT).

NARULA INSTITUTE OF TECHNOL
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4. D. F. Rogers, J. A. Adams — * Mathematical Elements for Computer Graphics (2nd Ed.)” —
TMH

5. Mukherjee, Fundamentals of Computer graphics & Multimedia, PHI

6. Sanhker, Multimedia —A Practical Approach, Jaico

7. Buford J. K. — “Multimedia Systems” — Pearson Education

8. Andleigh & Thakrar, Multimedia, PHI

9. Mukherjee Arup, Introduction to Computer Graphics, Vikas

10. Hill, Computer Graphics using open GL, Pearson Education

Reference Books:
1. OFoley, Vandam, Feiner, Hughes — “Computer Graphics principles (2nd Ed.) — Pearson
Education.

2. OW. M. Newman, R. F. Sproull — “Principles of Interactive computer Graphics” — TMH.
3. Elsom Cook — “Principles of Interactive Multimedia” — McGraw Hill

Cluster, Grid and Cloud Computing
CSEM206F

Contact:3L

Credit:3

Allotted Lecture: 44

Module-1

Cluster Computing 12L

A general introduction to the concept of cluster based distributed computing. Hardware technologies for
cluster computing, including a survey of the possible node hardware and high-speed networking
hardware and software. Software and software architectures for cluster computing, including both
shared memory (OpenMP) and message passing (MPI/PVM) models

MPI-2 extension, dynamic process creation, one-sided communication, parallel /0. Variants based on
new low level protocols (MVAPICH), evaluation and tuning of system and software performance
Performance evaluation tools, HINT, netperf, netpipe, ttcp, Iperf.

Module-2 16L

Grid Computing

The Grid - Past, Present, Future, A New Infrastructure for 21st Century Science - The Evolution of the
Grid - Grids and Grid Technologies, Programming models - A Look at a Grid Enabled Server and
Parallelization Techniques — Grid applications. The concept of virtual organizations — Grid architecture
— Grid architecture and relationship to other Distributed Technologies — computational and data Grids,
semantic grids

Case Study: Molecular Modeling for Drug Design and Brain Activity Analysis, Resource management
and scheduling, Setting up Grid, deployment of Grid software and tools, and application execution.

Module-3

Cloud Computing 16L
Introduction to Cloud Computing, Definition, Characteristics, Components, Cloud provider, SAAS,
PAAS, TAAS and Others, Organizational scenarios of clouds, Administering & Monitoring cloud
services, benefits and limitations, Deploy application over cloud, Comparison among SAAS, PAAS,
IAAS

Cloud computing platforms: Infrastructure as service: Amazon EC2,Platform as Service; le App
Engine, Microsoft Azure, Utility Computing, Elastic Computing

NARULA INSTITUTE OF
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Allotted Lecture: 40

Module-1

Introduction to computer graphics & graphics systems 6L

Overview of computer graphics, representing pictures, preparing, presenting & interacting with pictures
for presentations; Visualization & image processing; RGB color model, direct coding, lookup table;
storage tube graphics display, Raster scan display, 3D viewing devices, Plotters, printers, digitizers,
Light pens etc.; Active & Passive graphics devices; Computer graphics software.

Module-2

Scan conversion: 6L

Points & lines, Line drawing algorithms; DDA algorithm, Bresenham’s line algorithm, Circle
generation algorithm; Ellipse generating algorithm; scan line polygon, fill algorithm, boundary fill
algorithm, flood fill algorithm.

Module-3

2D transformation & viewing 6L

Basic transformations: translation, rotation, scaling; Matrix representations & homogeneous
coordinates, transformations between coordinate systems; reflection shear; Transformation of points,
lines , parallel lines, intersecting lines. Viewing pipeline, Window to viewport co-ordinate
transformation, clipping operations, point clipping, line clipping, clipping circles, polygons & ellipse.

Module-4

3D transformation & viewing 6L

3D transformations: translation, rotation, scaling & other transformations. Rotation about an arbitrary
axis in space, reflection through an arbitrary plane; general parallel projection transformation; clipping,
viewport clipping, 3D viewing.

Module-5 3L

Curves

Curve representation, surfaces, designs, Bezier curves, B-spline curves, end conditions for periodic B-
spline curves, rational B-spline curves.

Module-6

Hidden surfaces 3L

Depth comparison, Z-buffer algorithm, Back face detection, BSP tree method, the Painter’s algorithm,
scan-line algorithm; Hidden line elimination, wire frame methods, fractal - geometry.

Module-7

Module-Color & shading models 2L
Light & color model; interpolative shading model; Texture;

Module-8 8L
Multimedia

Introduction to Multimedia: Concepts, uses of multimedia, hypertext and hypermedia; Image, video and
audio standards. Audio: digital audio, MIDI, processing sound, sampling, compression. Video: MPEG
compression standards, compression through spatial and temporal redundancy, inter-frame and intra-
frame compression. Animation: types, techniques, key frame animation, utility, morphing. Virtual
Reality concepts.

Text Books:
2. Hearn, Baker — ** Computer Graphics ( C version 2nd Ed.)” — Pearson education
3. Z.Xiang, R. Plastock — “ Schaum’s outlines Computer Graphics (2nd Ed.)” - TMH
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Recommended Book:

1. D. Jurafsky and J. H. Martin, “Speech and Language Processing: An Introduction to Natural
Language Processing, Computational Linguistics, and Speech Recognition”, Pearson Education,
2008.

2. J. Allen, “Natural Language Understanding”, Addison Wesley, 2007.

3. J. Handke, “The Structure of the Lexicon: Human Versus Machine (Natural Language
Processing)”, Mouton de Gruyter, 1995.

Mobile Computing
CSEM206D
Contact: 3L

Credit: 3

Allotted Lecture: 36

Module-1 8L
Introduction to Wireless Networks — Applications — History — Simplified Reference Model — Wireless
transmission — Frequencies — Signals — Antennas — Signal propagation — Multiplexing — Modulation —
Spread spectrum — Cellular Systems.

Module-2 8L
MAC - Motivation - SDMA, FDMA, TDMA, CDMA —Telecommunication Systems — GSM —
DECT — TETRA — UMTS — IMT-2000.

Module-3 8L
Wireless LAN — Infrared Vs Radio transmission — Infrastructure — Adhoc Network — 802.11 —
HIPERLAN — Bluetooth — Mobile Network Layer — Mobile IP — Dynamic Host Configuration
Protocol.

Module-4 8L

Adhoc Networks — Mobile Transport Layer — Traditional TCP — Indirect TCP — Snooping TCP —
Mobile TCP — Fast retransmit / Fast recovery — Transmission / Time-out freezing — Selective
retransmission — Transaction Oriented TCP.

Module-5 6L
Support for Mobility — File Systems — WWW — Wireless Application Protocol.

Text Book

1. Jochen Schiller, “Mobile Communications”, Pearson Education, Asia Publications, 2000.

Reference Book
1. William Stallings, “Wireless Communication and Networks™.

Multimedia and Graphics
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Module-7 6L
Hidden Markov Model: Introduction, Discrete Markov Processes, Three basic problems of HMM,
Learning model parameters, Continues observations, The HMM with input, Model selection in HMM.

Recommended Books:

1. E. Alpaydin, “Introduction to Machine Learning”, MIT Press, 2010.

2. T.M. Mitchell, “Machine Learning”, McGraw Hill, 1997.

3. M. Mehryar, R. Afshin and T. Ameet, “Foundations of Machine Learning”, MIT Press, 2012.

4. S.S. Vinod Chandra and S. Anand H, “Artificial Intelligence and Machine Learning”, PHI
Learning, 2014.

5. C. Bishop, “Pattern Recognition and Machine Learning”, Springer-Verlag, 2006.

Natural Language Processing
SEM206C

Contact:3L

Credit:3

Allotted Lecture:42

Module-1 7L
Introduction: Need for processing of natural languages, Language processing levels, Applications of
NLP, Introduction to Finite State Automata and Regular expressions, Introduction to Formal languages
and Context-free grammars.

Module-2 7L
Morphological Processing: Inflectional and Derivational morphology, Morphological parsing, Finite
state transducers, N-gram language models.

Module-3 7L
Part-of-Speech Tagging: Word Classes, Part-of-speech tagging, Tagsets, Rule-based, Stochastic and
Transformation based POS tagging.

Module-4 i &
Parsing: Basic parsing strategies, Parsing with context-free grammars, Earley algorithm, Finite-state
parsing methods, Unification of feature structures.

Module-5 7L
Semantic Analysis: Lexical Semantics, Lexemes, Relations among lexemes and their senses, WordNet,
Word Sense Disambiguation.

Module-6 7l 7
Pragmatics: Discourse, Discourse structure. Dialogue - Acts, structure, conversational agents.

Language generation, Architecture for generation. %
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Introduction, A practical approach, when to believe a result, Structural and Functional interpretation.
Analysis packages: Introduction - What is in analysis package? Commercial Databases Comprehensive
packages, Packages specializing in DNA analysis. Intranet packages, Internet packages, web addresses.

Text / Reference Books:

1. Cynthia Gibas & Per Jambeck , “Developing Bio-informatics computer skills”,( O’REILLY)
2. T K Attwood D J Parry-Smith, “Introduction to Bioinformatics™, (Pearson Education)
3. Bryan Bergeron M.D. , “Bioinformatics Computing”, (Prentice-Hall of India)

Machine Learning
CSEM206B
Contact:3L
Credit:3

Allotted Lecture:

Module-1 6L
Introduction: Definition of learning systems, Goals and applications of machine learning. Aspects of
developing a learning system- Training data, Concept representation, Function approximation, Issues in
machine learning. Types of machine learning- Learning associations. Supervised learning -
Classification and regression trees, Support vector machines. Unsupervised learning - Clustering,
Instance-based learning — Knearest neighbor, Locally weighted regression, Radial basis function,
Reinforcement learning.

Module-2 6L
Clustering: Introduction, Mixture densities, K-means clustering, Expectation maximization algorithm,
Hierarchical clustering, choosing the number of clusters.

Module-3 6L

Decision Trees: Introduction, Univariate trees - Classification and regression. Pruning, Rule extraction
from Trees, Learning rules from data, Multivariate trees, Basic decision tree learning algorithm, Issues
in decision tree learning.

Module-4 6L

Artificial Neural Networks: Neurons and biological motivation, Linear threshold units, Perceptrons,
Training a perceptron. Multilayer networks and back propagation, Training procedures, Tuning the
network size, Bayesian view of learning, Dimensionality reduction, Learning time.

Module-5 6L
Support Vector Machines: Maximum margin linear separators, Quadratic programming solution to
finding maximum margin separators, Kernels for learning non-linear functions.

Module-6 6L
Bayesian Learning and Instance Based Learning: Probability theory and bayes rule, Naive Bayes
learning algorithm, Parameter smoothing, Generative vs. discriminative training, Bayes nets and
markov nets for representing dependencies, K-Nearest neighbor algorithm, Case-based learning.

Q-

Principal
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