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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech in INFORMATION TECHNOLOGY
EFFECTIVE FROM ACADEMIC YEAR 2017- 18 ADMITTED BATCH

COURSE STRUCTURE AND SYLLABUS

| Semester
Category Course Title Int. Ext. L|T|P|C
marks marks
PC-1 Advanced Algorithms 25 75 4 10(0| 4
PC-2 Database Internals 25 75 4 |0|0)| 4
PC-3 Internet of Things 25 75 4 10(0| 4
PE-1 1. Multimedia and Rich Internet 25 75 3(10|0]| 3
Applications
2. Software Architecture and Design
Patterns
3. Parallel and Distributed Algorithms
4. Cryptography and Network Security
PE-2 1. Computer Networking 25 75 310|0]| 3
2. Big Data Analytics
3. Soft Computing
4. Information Retrieval Systems
OE-1 *Open Elective — 1 25 75 3(10|0]| 3
Laboratory | | Internet of Things Lab 25 75 00|32
Seminar | Seminar-I 100 0 00|32
Total 275 525 2110|625
Il Semester
Category Course Title Int. Ext. L|T|P|C
marks marks
PC-4 Mobile Application.Development 25 75 4 |0|0)| 4
PC-5 Machine Learning with R 25 75 4 10(0| 4
PC-6 Software-Engineering 25 75 4 10(0| 4
PE-3 1. Information Security And Audit 25 75 3]1]0(0]| 3
2. Internet Technologies and Services
3. Semantic Web and Social Networks
4. Embedded Systems
PE4 1. E- Commerce 25 75 310|0]| 3
2. Software Quality Assurance and Testing
3. Cloud Computing and Distributed
Computing
4. Cyber Security and Forensics
OE-2 *Open Elective — 2 25 75 3(10|0]| 3
Laboratory Il | Android Application Development Lab and R 25 75 00|32
Programming
Seminar Il Seminar -l 100 0 00|32
Total 275 525 21/0|6 |25
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Il Semester
Course Title Int. Ext. L T P C
marks | marks
Technical Paper Writing 100 0 0 3 0 2
Comprehensive Viva-Voce 0 100 0 0 0 4
Project work Review | 100 0 0 0 22 8
Total 200 100 0 3 22 | 14
IV Semester
Course Title Int. Ext. L T P C
marks | marks
Project work Review lI 100 0 0 0 24 8
Project Evaluation (Viva-Voce) 0 100 0 0 0 16
Total 100 100 0 0 24 | 24

*Open Elective subjects must be chosen from the list of open electives offered by OTHER

departments.

# For Project review |, please refer 7.10 in R17 Academic Regulations.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. - | Year — | Semester (Information Technology)

ADVANCED ALGORITHMS (PC - 1)
Course Objectives:
e The fundamental design, analysis, and implementation of basic data structures.
e Basic concepts in the specification and analysis of programs.
e Principles for good program design, especially the uses of data abstraction.
e Significance of algorithms in the computer field
e Various aspects of algorithm development
Qualities of a good solution

Unit - | : Introduction - Role of algorithms in computing, Analyzing algorithms, Designing Algorithms,
Growth of Functions, Divide and Conquer- The maximum-subarray problem, Strassen’s algorithms for
matrix multiplication, The substitution method for solving recurrences, The recurrence-tree method for
solving recurrence, The master method for solving recursions, Probabilistic analysis and random
analysis.

Unit - Il: Review of Data Structures- Elementary Data Structures, Hash Tables, Binary Search
Trees, Red-Black Trees.

Unit - Il Dynamic Programming - Matrix-chain multiplication, Elements of dynamic programming,
Longest common subsequence, Greedy Algorithms - Elements of the greedy strategy, Huffman
codes, Amortized  Analysis - Aggregate analysis, The accounting method,

The potential method, Dynamic tables.

Unit - IV: Graph Algorithms - Elementary Graph Algorithms, Minimal spanning trees, Single-Source
Shortest Paths, Maximum flow.

Unit - V: NP-Complete & Approximate Algorithms-Polynomial time, Polynomial-time verification,
NP-completeness and reducibility, NP-complete & approximation problems - Clique problem, Vertex-
cover problem, formula satisfiability, 3 CNF Satisfiabilty, The vertex-cover problem, The traveling-
salesman problem, The subset-sum problem.

TEXT BOOKS:
1. “Introduction to Algorithms”, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
Clifford Stein, Third Edition, PHI Publication.
2. “Data Structures and Algorithms in C++”, M.T. Goodrich, R. Tamassia and D.Mount, Wiley
India.

REFERENCES:
1. Fundamentals of Computer Algorithms, Ellis Horowitz, Sartaj Sahni, Sanguthevar
Rajasekaran, Second Edition, Galgotia Publication
2. Data structures with C++, J. Hubbard, Schaum'’s outlines, TMH.
Data structures and Algorithm Analysis in C++, 3" edition, M. A. Weiss, Pearson.
4. Classic Data Structures, D. Samanta, 2" edition, PHI.
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JAWAHARLAL NEHRU TECHNOL OGICAL UNIVERSITY HYDERABAD
M.Tech- | Year — | Semester (Information Technology)
DATABASE INTERNALS (PC- 2)

Course Objectives: By the end of the course, student will know:
e History and Structure of databases
e How to design a database
e How to convert the design into the appropriate tables
e Handling Keys appropriately
e Enforcing Integrity Constraints to keep the database consistent
e Normalizing the tables to eliminate redundancies
¢ Querying relational data
e and processing the queries
e Storage Optimizing Strategies for easy retrieval of data through index
e Triggers, Procedures and Cursors ,Transaction Management
o Distributed databases management system concepts and Implementation

UNIT - |

Database System Applications, Purpose of Database Systems, View of Data — Data Abstraction,
Instances and Schemas, Data Models — the ER Model, Relational Model, Other Models — Database
Languages — DDL, DML, Database Access from Applications Programs, Transaction Management,
Data Storage and Querying, Database Architecture, Database Users and Administrators, ER
diagrams,. Relational Model: Introduction to the Relational. Model — Integrity Constraints Over
Relations, Enforcing Integrity constraints, Querying relational data, Logical data base Design,
Introduction to Views —Altering Tables and Views, Relational Algebra, Basic SQL Queries, Nested
Queries, Complex Integrity Constraints in SQL, Triggers

UNIT - 1l

Introduction to Schema Refinement — Problems Caused by redundancy, Decompositions — Problem
related to decomposition, Functional Dependencies - Reasoning about FDS, Normal Forms — FIRST,
SECOND, THIRD Normal forms.'= “BCNF -Properties of Decompositions- Loss less- join
Decomposition, Dependency preserving Decomposition, Schema Refinement in Data base Design —
Multi valued Dependencies — FOURTH Normal Form, Join Dependencies, FIFTH Normal form.

UNIT - 1l

Transaction Management: The ACID Properties, Transactions and Schedules, Concurrent Execution
of Transactions — Lock Based Concurrency Control, Deadlocks — Performance of Locking —
Transaction Support in SQL.

Concurrency Control: Serializability, and recoverability — Introduction to Lock Management — Lock
Conversions, Dealing with Deadlocks, Specialized Locking Technigques — Concurrency Control without
Locking.

Crash recovery: Introduction to Crash recovery, Introduction to ARIES, the Log, and Other Recovery
related Structures, the Write-Ahead Log Protocol, Check pointing, recovering from a System Crash,
Media recovery

UNIT - IV

Overview of Storage and Indexing: Data on External Storage, File Organization, and Indexing —
Clustered Indexes, Primary and Secondary Indexes, Index data Structures — Hash Based Indexing,
Tree based Indexing, Storing data: Disks and Files: -The Memory Hierarchy — Redundant Arrays of
Independent Disks. Tree Structured Indexing: Intuitions for tree Indexes, Indexed Sequential Access
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Methods (ISAM), B+ Trees: A Dynamic Index Structure, Search, Insert, Delete. Hash Based Indexing:
Static Hashing, Extendable hashing, Linear Hashing, Extendable Vs Linear Hashing.

UNIT - V

Distributed databases: Introduction to distributed databases, Distributed DBMS architectures,
Storing data in a distributed DBMS, Distributed catalog management, Distributed query processing
Updating distributed data, Distributed transactions, Distributed concurrency control, Distributed

recovery
TEXT BOOKS:
1. Data base Management Systems, Raghu Ramakrishnan, Johannes Gehrke, TMH, 3" Edition,
2003.
2. Data base System Concepts, A. Silberschatz, H.F. Korth, S. Sudarshan, McGraw hill, VI
edition, 2006.

3. Fundamentals of Database Systems 5th edition, Ramez Elmasri, Shamkant B. Navathe,
Pearson Education, 2008.

REFERENCE BOOKS:

Introduction to Database Systems, C.J. Date, Pearson Education.

Database Management System Oracle SQL and PL/SQL, P.K. Das Gupta, PHI.

Database System Concepts, Peter Rob, & Carlos Coronel, Cengage Learning, 2008.

Database Systems, A Practical approach to Design Implementation and Management Fourth

edition, Thomas Connolly, Carolyn Begg, Pearson education.

5. Database-Principles, Programming and Performance, P. O'Neil & E. O’Neil, 2" ed,
ELSEVIER

6. Fundamentals of Relational Database Management. Systems, S. Sumathi, S. Esakkirajan,
Springer.

7. Introduction to Database Management, M.L. Gillenson and others, Wiley Student Edition.

8. Database Development and Management, /Lee Chao, Auerbach publications, Taylor &
Francis Group.

9. Distributed Databases Principles & Systems, Stefano Ceri, Giuseppe Pelagatti, TMH.

10. Principles of Distributed Database Systems, M. Tamer Ozsu, Patrick Valduriez , Pearson
Education, 2nd Edition.

11. Distributed Database Systems, Chhanda Ray, Pearson.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)
INTERNET OF THINGS (PC- 3)

Course Objectives:
e Tointroduce the terminology, technology and its applications
e Tointroduce the concept of M2M (machine to machine) with necessary protocols
e Tointroduce the Python Scripting Language which is used in many loT devices
e Tointroduce the Raspberry PI platform, that is widely used in loT applications
e Tointroduce the implementation of web based services on IoT devices

Unit - |

Introduction to Internet of Things —Definition and Characteristics of 10T,

Physical Design of 10T — I0T Protocols, IoT communication models, lot Communication APIs

IoT enabaled Technologies — Wireless Sensor Networks, Cloud Computing, Big data analytics,
Communication protocols, Embedded Systems, 10T Levels and Templates

Domain Specific l1oTs — Home, City, Environment, Energy, Retail, Logistics, Agriculture, Industry,
health and Lifestyle

Unit - 1l

loT and M2M — Software defined networks, network function virtualization, difference between SDN
and NFV for loT

Basics of 10T System Management with NETCOZF, YANG- NETCONF, YANG, SNMP NETOPEER

Unit - 1l

Introduction to Python - Language features of Python, Data types, data structures, Control of flow,
functions, modules, packaging, file handling, data/time operations, classes, Exception handling
Python packages - JSON, XML, HTTPLib, URLLib, SMTPLib

Unit - IV

IoT Physical Devices and Endpoints -dntroduction to Raspberry Pl-Interfaces (serial, SPI, 12C)
Programming — Python program with Raspberry Pl with focus of interfacing external gadgets,
controlling output, reading input from pins.

Unit - V

IoT Physical Servers and-Cloud Offerings — Introduction to Cloud Storage models and communication
APls

Webserver — Web server for 10T, Cloud for 10T, Python web application framework

Designing a RESTful web API

TEXT BOOKS:
1. Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities
Press, 2015, ISBN: 9788173719547
2. Getting Started with Raspberry Pi, Matt Richardson & Shawn Wallace, O'Reilly (SPD), 2014,
ISBN: 9789350239759
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

MULTIMEDIA AND RICH INTERNET APPLICATIONS
(Professional Elective — 1)

Course Objectives:

This course aims to further develop students’ competency in producing dynamic and creative graphic
solutions for multimedia productions. It provides students with the basic concepts and techniques of
interactive authoring. It also introduces students with the advanced scripting skills necessary for
implementing highly interactive, rich internet applications using multimedia technologies and authoring
tools. Students will develop aesthetic value and competencies in multimedia authoring. Artistic visual
style and layout design are stressed, as well as the editing and integration of graphic images,
animation, video, and audio files. The course allows students to master industry-wide software and
technologies to create highly interactive, rich internet applications.

UNIT - |

Introduction to Multimedia: Internet and Multimedia communications, Multimedia Networks,
Multimedia Applications, Multimedia Information representation- Digitization Principles, Text, Images,
Audio and Video, Compression Methods-Basic Coding Methods — Run Length coding, Huffman
coding, Arithmetic coding, Discrete Cosine Transform, Differential PCM, Motion Compensated
Prediction, Video Compression — JPEG, H.261, MPEG-1 Video, MPEG 2 and 3 Video, H.263,
Wavelet and Fractal Image Compression, Audio Compression.

UNIT - 1

Multimedia Applications in Networks: Introduction, .Application Level Framing, Audio/Video
Conferencing-Session Directories, Audio/Video Conferencing, Adaptive Applications, Receiver
Heterogeneity, Real Time Application with Resource Reservation ,Video Server, Applications
requiring reliable multicast — White Board , Network Text Editor for Shared Text Editing, Multi Talk,
Multicast file transfer, Multimedia Applications,on the World Wide Web — Multicast Web Page Sharing,
Audio/Video Streams in the www, Interactive Multiplayer Games.

UNIT - 1l

Web 2.0: What is web 2.0, Search, Content Networks, User Generated Content, Blogging, Social
Networking, Social Media, Tagging, Social Marking, Rich Internet Applications, Web Services,
Mashups, Location Based:Services, XML, RSS, Atom, JSON, and VolP, Web 2.0 Monetization and
Business Models, Future. of the Web.

UNIT - IV

Rich Internet Applications (RIAs) with Adobe Flash and Flex: Adobe Flash- Introduction, Flash
Movie Development, Learning Flash with Hands-on Examples, Publish your flash movie, Creating
special effects with Flash, Creating a website splash screen, action script, web sources.

Adobe Flex 2- Introduction, Flex Platform Overview, Creating a Simple User Interface, Accessing XML
data from your application, Interacting with Server Side Applications, Customizing your User Interface,
Creating Charts and Graphs, Connection Independent RIAs on the desktop -Adobe Integrated
Runtime (AIR), Flex 3 Beta.

UNIT -V
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Ajax- Enabled Rich Internet Application: Introduction, Traditional Web Applications Vs Ajax
Applications, Rich Internet Application with Ajax, History of Ajax, Raw Ajax example using xml http
request object, Using XML, Creating a full scale Ajax Enabled application, Dojo ToolKit.

TEXT BOOKS:
1. Multimedia Communications: Protocols and Applications, Franklin F Kuo, J.Joaquin Garcia,
Wolf gang Effelsberg, Prentice Hall Publications.
2. Multimedia Communications: Applications, Networks, Protocols and Standards, Fred Halsall,
Addison Wesley Publications.
3. AJAX, Rich Internet Applications, and Web Development for Programmers, Paul J Deitel and
Harvey M Deitel, Deitel Developer Series, Pearson education.

REFERENCE BOOKS:
1. Professional Adobe Flex 2, Rich Tretola, Simon barber and Renaun Erickson, Wrox, Wiley
India Edition.
2. Multimedia Information Networking, Nalin K Sharda, PHI Learning.
3. Multimedia Computing, Communications & Applications, Ralf Steinmetz and Klara Nahrstedt,
Pearson Education.
Multimedia Communication Systems: techniques, standards and networks, K.R.Rao, Bojkovic
and Milovanovic, PHI Learning.
Programming Flex 3, C. Kazoun and J. Lott, SPD.
Dojo, J.E. Harmon, Pearson Education.
Adobe Flex 3: Training from the Source, Tapper & others, Pearson Education.
Principles of Multimedia, R.Parekh, TMH.
Mastering Dojo, R. Gill, C. Riecke and A. Russell, SPD:

e
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech- | Year — | Semester (Information Technology)

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS
(Professional Elective — 1)

Course Objectives: After completing this course, the student should be able to:

e To understand the concept of patterns and the Catalog.

e To discuss the Presentation tier design patterns and their affect on: sessions, client access,
validation and consistency.

e To understand the variety of implemented bad practices related to the Business and
Integration tiers.

e To highlight the evolution of patterns.

e To how to add functionality to designs while minimizing complexity

e To understand what design patterns really are, and are not

e To learn about specific design patterns.

e Tolearn how to use design patterns to keep code quality high without overdesign.

UNIT - |

Envisioning Architecture

The Architecture Business Cycle, What is Software Architecture, Architectural patterns, reference
models, reference architectures, architectural structures and views.

Creating an Architecture

Quality Attributes, Achieving qualities, Architectural styles and patterns, designing the Architecture,
Documenting software architectures, Reconstructing Software Architecture.

UNIT - 1l

Analyzing Architectures

Architecture Evaluation, Architecture design decision making, ATAM, CBAM.

Moving from one system to many

Software Product Lines, Building systems.from off the shelf components, Software architecture in
future.

UNIT - I

Patterns

Pattern Description, Organizing catalogs, role in solving design problems, Selection and usage.
Creational and Structural patterns

Abstract factory, builder, factory method, prototype, singleton, adapter, bridge, composite, facade,

flyweight.

UNIT - IV

Behavioral patterns

Chain of responsibility, command, Interpreter, iterator, mediator, memento, observer, state, strategy,
template method, visitor.

UNIT - V

Case Studies

A-7E — A case study in utilizing architectural structures, The World Wide Web - a case study in
interoperability, Air Traffic Control — a case study in designing for high availability, Celsius Tech — a
case study in product line development,
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TEXT BOOKS:
1. Software Architecture in Practice, second edition, Len Bass, Paul Clements & Rick Kazman,
Pearson Education, 2003.
2. Design Patterns, Erich Gamma, Pearson Education, 1995.

REFERENCE BOOKS:
1. Beyond Software architecture, Luke Hohmann, Addison wesley, 2003.
2. Software architecture, David M. Dikel, David Kane and James R. Wilson, Prentice Hall PTR,
2001
Software Design, David Budgen, second edition, Pearson education, 2003
Head First Design patterns, Eric Freeman & Elisabeth Freeman, O'REILLY, 2007.
Design Patterns in Java, Steven John Metsker & William C. Wake, Pearson education, 2006
J2EE Patterns, Deepak Alur, John Crupi & Dan Malks, Pearson education, 2003.
Design Patterns in C#, Steven John metsker, Pearson education, 2004.
Pattern Oriented Software Architecture, F. Buschmann & others, John Wiley & Sons.

No oA ®
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

PARALLEL AND DISTRIBUTED ALGORITHMS
(Professional Elective — 1)

Course Objectives:
e To learn parallel and distributed algorithms development techniques for shared memory and
message passing models.
e To study the main classes of parallel algorithms.
e To study the complexity and correctness models for parallel algorithms.

UNIT-I
Basic Techniques, Parallel Computers for increase Computation speed, Parallel & Cluster Computing

UNIT-II
Message Passing Technique- Evaluating Parallel programs and debugging, Portioning and Divide
and Conquer strategies examples

UNIT-II
Pipelining- Technigues computing platform, pipeline programs examples

UNIT-IV

Synchronous Computations, load balancing, distributed termination examples, programming with
shared memory, shared memory multiprocessor constructs.for specifying parallelist sharing data
parallel programming languages and constructs, open MP

UNIT-V
Distributed shared memory systems and programming achieving constant memory distributed shared
memory programming primitives, algorithms —sorting and numerical algorithms.

TEXT BOOK:
1. Parallel Programming, Barry Wilkinson, Michael Allen, Pearson Education, 2" Edition.

REFERENCE BOOK:
1. Introduction to Parallel algorithms by Jaja from Pearson, 1992.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

CRYPTOGRAPHY AND NETWORK SECURITY
(Professional Elective — 1)

Course Objectives:
e Understand the basic categories of threats to computers and networks
e Understand various cryptographic algorithms.
o Describe public-key cryptosystem.
e Describe the enhancements made to IPv4 by IPSec
e Understand Intrusions and intrusion detection
o Discuss the fundamental ideas of public-key cryptography.
e Generate and distribute a PGP key pair and use the PGP package to send an encrypted e-
mail message.
o Discuss Web security and Firewalls

Course Outcomes:
e Student will be able to understand basic cryptographic algorithms, message and web
authentication and security issues.
e Ability to identify information system requirements for both of them such as client and server.
¢ Ability to understand the current legal issues towards information security

UNIT -1

Security Concepts: Introduction, The need for security, Security approaches, Principles of security,
Types of Security attacks, Security services, Security Mechanisms, A model for Network Security
Cryptography Concepts and Techniques: Introduction, plain text and cipher text, substitution
techniques, transposition techniques, encryption and' decryption, symmetric and asymmetric key
cryptography, steganography, key range and key. size, possible types of attacks.

UNIT —1I

Symmetric key Ciphers: Block Cipher ‘principles, DES, AES, Blowfish, RC5, IDEA, Block cipher
operation, Stream ciphers, RC4.

Asymmetric key Ciphers: Principles of public key cryptosystems, RSA algorithm, Elgamal
Cryptography, Diffie-Hellman Key Exchange, Knapsack Algorithm.

UNIT =11l

Cryptographic Hash Functions: Message Authentication, Secure Hash Algorithm (SHA-512),
Message authentication codes: Authentication requirements, HMAC, CMAC, Digital signatures,
Elgamal Digital Signature Scheme.

Key Management and Distribution: Symmetric Key Distribution Using Symmetric & Asymmetric
Encryption, Distribution of Public Keys, Kerberos, X.509 Authentication Service, Public — Key
Infrastructure

UNIT - IV

Transport-level Security: Web security considerations, Secure Socket Layer and Transport Layer
Security, HTTPS, Secure Shell (SSH)

Wireless Network Security: Wireless Security, Mobile Device Security, IEEE 802.11 Wireless LAN,
IEEE 802.11i Wireless LAN Security
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UNIT -V

E-Mail Security: Pretty Good Privacy, S/IMIME IP Security: IP Security overview, IP Security
architecture, Authentication Header, Encapsulating security payload, combining security associations,
Internet Key Exchange

Case Studies on Cryptography and security: Secure Multiparty Calculation, Virtual Elections,
Single sign On, Secure Inter-branch Payment Transactions, Cross site Scripting Vulnerability.

TEXT BOOKS:
1. Cryptography and Network Security - Principles and Practice: William Stallings, Pearson
Education, 6" Edition
2. Cryptography and Network Security : Atul Kahate, Mc Graw Hill, 3 Edition

REFERENCE BOOKS:
1. Cryptography and Network Security: C K Shyamala, N Harini, Dr T R Padmanabhan, Wiley
India, 1% Edition.
Cryptography and Network Security : Forouzan Mukhopadhyay, Mc Graw Hill, 3" Edition
Information Security, Principles, and Practice: Mark Stamp, Wiley India.
Principles of Computer Security: WM. Arthur Conklin, Greg White, TMH
Introduction to Network Security: Neal Krawetz, Cengage Learning
Network Security and Cryptography: Bernard Menezes, Cengage Learning

oUs®WN
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

COMPUTER NETWORKING
(Professional Elective — 2)

UNIT-1

The internet architecture, Access Networks, The network Core, Peer-to-Peer Networks, Content
Distribution Networks, Delay Tolerant Networks, Circuit Switching vs. Packet switching, Packet
switching Delays and congestion, Client/Server and Peer-to-Peer Architectures, MAC and LLC,
Virtual LAN, Asynchronous Transfer Mode (ATM)

UNIT-2

Network Address Translator, Internet Control Message Protocol, SNMP, CIDR, IPv6, Routing Protocol
Basics in advanced networks, Routing Information Protocol (RIP), Interior Gateway Routing Protocol
(IGRP), Switching Services, Spanning Tree Protocol (STP), Standard Network Management Protocol.

UNIT-3
TCP and Mobile TCP, TCP Tahoe and TCP Reno, High speed TCP, Coexistence of UDP and TCP
flows, HTTP and HTTPS, FTP and SFTP, Domain Name Service, TCP and UDP sockets

UNIT-4

Introduction to traffic Engineering, Requirement Definition for Traffic Engineering, Traffic Sizing,
Traffic Characteristics, Delay Analysis, Connectivity and Availability, Introduction to Multimedia
Services, Explaining Transmission of Multimedia over the Internet.

Introduction, Wireless Links and Network Characteristics, CDMA, WiFi: 802.11, Wireless LANs, The
802.11 Architecture, The 802.11 MAC Protocol, The! IEEE 802.11 Frame, Mobility in the Same IP
Subnet, Advanced Features in 802.11, Personal ‘Area Networks: Bluetooth and Zigbee, Cellular
Internet Access, An Overview of Cellular Network.Architecture, 3G Cellular Data Networks: Extending
the Internet to Cellular Subscribers, On to, 4G: LTE, Mobility Management: Principles, Addressing,
Routing to a Mobile Node, Mobile IP ;Managing Mobility in Cellular Networks, Routing Calls to a
Mobile User, Handoffs in GSM, Wireless-and Mobility: Impact on Higher-Layer Protocols

UNIT-5

Explaining IP Multicasting,~.VOIP, Unified Communication, Virtual Networking, Data center
Networking, Introduction to.Optical Networking, SONET /SDH Standard, Next generation cellular
networks, Secure Socket Layer, IP Sec, TLS, Kerberos, Domain name system Protection.

TEXT BOOKS:

1. Computer Networking: A Top-Down Approach, 6/e, James F. Kurose and Keith W. Ross,
Pearson Education, 2012.

2. Larry L. Peterson and Bruce S. Davie, Computer Networks: A systems approach, Morgan
Kaufman, 5th Edition, 2012

3. Data Communications and Networking, Behrouz A. Forouzan, Fourth Edition, Tata McGraw
Hill

4. High Speed Networks and Internets — Performance and Quality of Service, William Stallings,
Second Edition, Pearson Education.

5. Top-Down Network Design, Priscilla Oppenheimer, Second Edition, Pearson Education
(CISCO Press)
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REFERENCE BOOKS:

1. Advance Computer Network, By Dayanand Ambawade, Dr. Deven shah, Prof. Mahendra
Mehra, Wiley India

2. CCNA Intro — Study Guide — Todd Lammle, Sybex

Computer Networks by Mayank Dave, Cengage.

4. Guide to Networking Essentials, Greg Tomsho, Ed Tittel, David Johnson, Fifth Edition,
Thomson.

5. Computer Networks, Andrew S. Tanenbaum, Fourth Edition, Prentice Hall.

6. An Engineering Approach to Computer Networking, S.Keshav, Pearson Education.

7. Campus Network Design Fundamentals, Diane Teare, Catherine Paquet, Pearson Education
(CISCO Press)

8. Computer Communications Networks, Mir, Pearson Education.

9. Chwan-Hwa (John) Wu, J. David Irwin, Introduction to computer networks and Cyber
Security, CRC press, Taylor & Francis Group, 2014

10. Andrew S. Tanenbaum, David J. Wetherall, Computer Networks, Pearson, 5" Edition, 2014.

11. G. Wright and W. Stevens, TCP/IP lllustrated, Volume 1 and Volume 2, Addison-Wesley,
1996

w
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

BIG DATA ANALYTICS
(Professional Elective — 2)

Course Objectives:
e To understand about big data
e To learn the analytics of Big Data
e To Understand the Map Reduce fundamentals

Unit - |

Big Data Analytics: What is big data, History of Data Management; Structuring Big Data; Elements
of Big Data; Big Data Analytics; Distributed and Parallel Computing for Big Data;

Big Data Analytics: What is Big Data Analytics, What Big Data Analytics Isn’t, Why this sudden Hype
Around Big Data Analytics, Classification of Analytics, Greatest Challenges that Prevent Business
from Capitalizing Big Data; Top Challenges Facing Big Data; Why Big Data Analytics Important; Data
Science; Data Scientist; Terminologies used in Big Data Environments; Basically Available Soft State
Eventual Consistency (BASE); Open source Analytics Tools;

Unit - Il

Understanding Analytics and Big Data: Comparing Reporting and Analysis, Types of Analytics;
Points to Consider during Analysis; Developing an Analytic Team; Understanding Text Analytics;
Analytical Approach and Tools to Analyze Data: Analytical Approaches; History of Analytical
Tools; Introducing Popular Analytical Tools; Comparing Various Analytical Tools.

Unit - 1l

Understanding MapReduce Fundamentals and HBase : The MapReduce Framework; Techniques to
Optimize MapReduce Jobs; Uses of MapReduce; Role of HBase in Big Data Processing; Storing
Data in Hadoop: Introduction of HDFS, Architecture, HDFC Files, File system types, commands,
org.apache.hadoop.io package, HDF, :HDFS High Availability; Introducing HBase, Architecture,
Storing Big Data with HBase , Interacting with the Hadoop Ecosystem; HBase in Operations-
Programming with HBase; Installation; Combining HBase and HDFS;

Unit - IV

Big Data Technology Landscape and Hadoop : NoSQL, Hadoop; RDBMS versus Hadoop; Distributed
Computing Challenges;-History of Hadoop; Hadoop Overview; Use Case of Hadoop; Hadoop
Distributors; HDFC (Hadoop Distributed File System), HDFC Daemons, read,write, Replica
Processing of Data with Hadoop; Managing Resources and Applications with Hadoop YARN.

Unit -V

Social Media Analytics and Text Mining: Introducing Social Media; Key elements of Social Media;
Text mining; Understanding Text Mining Process; Sentiment Analysis, Performing Social Media
Analytics and Opinion Mining on Tweets;

Mobile Analytics: Introducing Mobile Analytics; Define Mobile Analytics; Mobile Analytics and Web
Analytics; Types of Results from Mobile Analytics; Types of Applications for Mobile Analytics;
Introducing Mobile Analytics Tools;
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TEXT BOOKS:
1. Big Data and Analytics, Seema Acharya, Subhasinin Chellappan, Wiley publications.
2. Big Data, Black Book ™ Dream Tech Press, 2015 Edition.
3. Business Analytics 5e , BY Albright Winston

REFERENCE BOOKS:
1. Rajiv Sabherwal, Irma Becerra- Fernandez,” Business Intelligence —Practice, Technologies,
and Management”, John Wiley 2011.
2. Lariss T. Moss, Shaku Atre, “Business Intelligence Roadmap”, Addison-Wesley It Service.
3. Yuli Vasiliev, “Oracle Business Intelligence: The Condensed Guide to Analysis and
Reporting”, SPD Shroff, 2012.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

SOFT COMPUTING
(Professional Elective — 2)
Course Objectives:
To give students knowledge of soft computing theories fundamentals, i.e. Fundamentals of artificial
and neural networks, fuzzy sets and fuzzy logic and genetic algorithms.

UNIT-I

Al Problems and Search: Al problems, Techniques, Problem Spaces and Search, Heuristic Search
Techniques- Generate and Test, Hill Climbing, Best First Search Problem reduction, Constraint
Satisfaction and Means End Analysis. Approaches to Knowledge Representation- Using Predicate
Logic and Rules.

UNIT-II

Artificial Neural Networks: Introduction, Basic models of ANN, important terminologies, Supervised
Learning Networks, Perceptron Networks, Adaptive Linear Neuron, Back propagation Network.
Associative Memory Networks. Traing Algorithms for pattern association, BAM and Hopfield
Networks.

UNIT-11I

Unsupervised Learning Network- Introduction, Fixed Weight Competitive Nets, Maxnet, Hamming
Network, Kohonen Self-Organizing Feature Maps, Learning Vector Quantization, Counter
Propagation Networks, Adaptive Resonance Theory Networks. Special Networks-Introduction to
various networks.

UNIT-IV

Introduction to Classical Sets ( crisp Sets)and. Fuzzy Sets- operations and Fuzzy sets. Classical
Relations -and Fuzzy Relations- Cardinality, Operations, Properties and composition. Tolerance and
equivalence relations.

Membership functions- Features, Fuzzification, membership value assignments, Defuzzification.

UNIT-V

Fuzzy Arithmetic and Fuzzy Measures, Fuzzy Rule Base and Approximate Reasoning Fuzzy Decision
making

Fuzzy Logic Control Systems, Genetic Algorithm- Introduction and basic operators and terminology.
Applications: Optimization of TSP, Internet Search Technique.

TEXT BOOKS:
1. Principles of Soft Computing- S N Sivanandam, S N Deepa, Wiley India, 2007
2. Soft Computing and Intelligent System Design -Fakhreddine O Karray, Clarence D Silva,.
Pearson Edition, 2004.

REFERENCE BOOKS:
1. Artificial Intelligence and Soft Computing- Behavioural and Cognitive Modeling of the Human
Brain- Amit Konar, CRC press, Taylor and Francis Group.
2. Artificial Intelligence — Elaine Rich and Kevin Knight, TMH, 1991, rp2008.
Artificial Intelligence — Patric Henry Winston — Third Edition, Pearson Education.
4. A first course in Fuzzy Logic-Hung T Nguyen and Elbert A Walker, CRC. Press Taylor and
Francis Group.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech- | Year — | Semester (Information Technology)

INFORMATION RETRIEVAL SYSTEMS
(Professional Elective — 2)

Course Objectives:
On completion of this course you should have gained a good understanding of the foundation
concepts of information retrieval techniques and be able to apply these concepts into practice.
Specifically, you should be able to:

e To use different information retrieval techniques in various application areas

e To apply IR principles to locate relevant information large collections of data

¢ To analyze performance of retrieval systems when dealing with unmanaged data sources

e Toimplement retrieval systems for web search tasks.

UNIT - |
Introduction: Definition, Objectives, Functional Overview, Relationship to DBMS, Digital libraries and
Data Warehouses, Information Retrieval System Capabilities - Search, Browse, Miscellaneous.

UNIT - 1l

Cataloging and Indexing: Objectives, Indexing Process, Automatic Indexing, Information Extraction,
Data Structures: Introduction, Stemming Algorithms, Inverted file structures, N-gram data structure,
PAT data structure, Signature file structure, Hypertext data structure - Automatic Indexing: Classes
of automatic indexing, Statistical indexing, Natural language, Concept indexing, Hypertext linkages

UNIT - 1l

Document and Term Clustering: Introduction, Thesaurus generation, ltem clustering, Hierarchy of
clusters - User Search Techniques: Search. statements and binding, Similarity measures and
ranking, Relevance feedback, Selective dissemination of information search, weighted searches of
Boolean systems, Searching the Internet,~and-hypertext - Information Visualization: Introduction,
Cognition and perception, Information visualization technologies.

UNIT - IV

Text Search Algorithms: Introduction, Software text search algorithms, Hardware text search
systems. Information System Evaluation: Introduction, Measures used in system evaluation,
Measurement example — TREC results.

UNIT V

Multimedia Information Retrieval — Models and Languages — Data Modeling, Query Languages,
Indexing and Searching - Libraries and Bibliographical Systems — Online IR Systems, OPACs,
Digital Libraries.

TEXT BOOKS:
1. Information Storage and Retrieval Systems: Theory and Implementation By Kowalski, Gerald,
Mark T Maybury Kluwer Academic Press, 2000.
2. Modern Information Retrival By Ricardo Baeza-Yates, Pearson Education, 2007.
3. Information Retrieval: Algorithms and Heuristics By David A Grossman and Ophir Frieder, 2"
Edition, Springer International Edition, 2004.
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REFERENCE BOOKS:
1. Information Retrieval Data Structures and Algorithms by William B Frakes, Ricardo Baeza-
Yates, Pearson Education, 1992.
2. Information Storage & Retieval by Robert Korfhage — John Wiley & Sons.
3. Introduction to Information Retrieval by Christopher D. Manning and Prabhakar Raghavan,
Cambridge University Press, 2008.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
M. TECH | YEAR-I Semester (Information Technology)

INTERNET OF THINGS LAB

Following are some of the programs that a student should be able to write
and test on an Raspberry Pi, but not limited to this only.

1. Start Raspberry Pi and try various Linix commands in command terminal window:

Is, cd, touch, mv, rm, man, mkdir, rmdir, tar, gzip, cat, more, less, ps, sudo,

cron, chown, chgrp, ping etc.

2. Run some python programs on Pi like:

Read your name and print Hello message with name

Read two numbers and print their sum, difference, product and division.

Word and character count of a given string

Area of a given shape (rectangle, triangle and circle) reading shape and appropriate values from
standard input

Print a name 'n' times, where name and n are read from standard input, using for and while loops.
Handle Divided by Zero Exception.

Print current time for 10 times with an interval of 10 seconds.

Read a file line by line and print the word count of each line.

3. Light an LED through Python program

4. Get input from two switches and switch on corresponding LEDs

5. Flash an LED at a given on time and off time cycle, where the two times are taken from a file.
6. Flash an LED based on cron output (acts as an alarm)

7. Switch on a relay at a given time using cron, where the relay's contact terminals are connected to a
load.

8. Access an image through a Piweb cam.

9. Control a light source using web page.

10. Implement an intruder system that sends an alert to the given email.

11. Get the status of a bulb at a remote place (on the LAN) through web.

12. Get an alarm from a remote area (through LAN) if smoke is detected.

The student should have hands on experience in using various sensors like temperature, humidity,
smoke, light, etc. and should be able to use control web camera, network, and relays connected to
the Pi.
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