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land distance measuring sensors, and vision.
3 Module 3: Kinematics of serial robots 4
Introduction, Direct and inverse kinematics problems, Examples of kinematics of common
rial manipulators, workspace of a serial robot, Inverse kinematics of constrained and
undant robots. Tractrix based approach for fixed and free robots and multi-body systems,
imulations and experiments, Solution procedures using theory of elimination, Inverse
inematics solution for the general 6R serial manipulator.
Module 4: Kinematics of parallel robots 5
Degrees-of-freedom of parallel mechanisms and manipulators, Active and passive joints,
onstraint and loop-closure equations, Direct kinematics problem. Mobility of parallel
anipulators, Closed-from and numerical solution. Inverse kinematics of parallel
anipulators and mechanisms, Direct kinematics of Gough-Stewart platform.
5 Module 5: Velocity and static analysis of robot manipulators 5
Linear and angular velocity of links, Velocity propagation, Manipulator Jacobians for serial
d parallel manipulators, Velocity ellipse and ellipsoids. Singularity analysis for serial and
arallel manipulators, Loss and gain of degree of freedom, Statics of serial and parallel
anipulators, Statics and force transformation matrix of a Gough-Stewart platform,
Singularity analysis and statics.
6 Module 6: Dynamics of serial and parallel manipulators 4
Mass and inertia of links, Lagrangian formulation for equations of motion for serial and
parallel manipulators, Generation of symbolic equations of motion using a computer,
Simulation (direct and inverse) of dynamic equations of motion, Examples of a planar 2R and
four-bar mechanism, Recursive dvnamics, Commercially available multi-body simulation
software (ADAMS) and Computer algebra software Maple.
7 Module 7: Motion planning and control 6
oint and Cartesian space trajectory planning and generation, Classical control concepts using
e example of control of a single link, Independent joint PID control, Control of a multi-link
anipulator, Non-linear model based control schemes, Simulation and experimental case
tudies on serial and parallel manipulators, Control of constrained manipulators, Cartesian
control, Force control and hybrid position/force control, Advanced topics in non-linear
control of manipulators.
8  Module 8: Modeling and control of flexible robots 4
Models of flexible links and joints, Kinematic modeling of multi-link flexible robots,
Dynamics and control of flexible link manipulators, Numerical simulations results.
Experiments with a planar two-link flexible manipulator.
9 Module 9: Modeling and analysis of wheeled mobile robots 3
Introduction and some well known wheeled mobile robots (WMR). two and three-wheeled
WMR on flat surfaces, Slip and its modeling, WMR on uneven terrain, Design of slip-free
‘motion on uneven terrain, Kinematics, dynamics and static stability of a three-wheeled
‘WMR'’s on uneven terrain, Simulations using Matlab and ADAMS.
10 Module 10: Selected advanced topics in robotics 3
Introduction to chaos. Non-linear dynamics and chaos in robot equations, Simulations of
planar 2 DOF manipulators, Analytical criterion for unforced motion. Gough-Stewart
platform and its singularities, use of near singularity for fine motion for sensing, design of
Gough-Stewart platform based sensors.
Over-constrained mechanisms and deployable structures, Algorithm to obtain redundant links
and joints, Kinematics and statics of deployable structures with pantographs or scissor-like
clements (SLE’s).
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The Spoken tutorials are designed by IIT-Bombay and pted HRD, Gol, to make the students industry ready. These
tutorials can be organised in Colleges and promoted among students. The tutorials followed by practice will enable the
students to handle problems. After 2-3 weeks of practice there is a scope for evaluation and certification.

Please visit the website for details. hitp://www.spoken-tutorial.org

Any three topics from the following may be can be chosen:

1. C and C++ ; Basic and Intermediate Levels

2. Advanced C++

3. Java and Netbeans

4. Java Business Application

5. PHP & MySQL

6. Python

7. Scilab

8. Linux and Ubuntu
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Proposed
VII Semester
Theory

Internet Technology
1T701
Contracts: 3L
Credits-3
34L
Module I-6L
Introduction (1L):

Overview, Network of Networks, Intranet, Extranet and Internet.
World Wide Web (1L):

Domain and Sub domain, Address Resolution, DNS, Telnet, FTP, HTTP.
Review of TCP/IP (1L):

Features, Segment, Three-Way Handshaking, Flow Control, Error Control, Congestion control, IP Datagram, IPv4

and IPv6.

IP Subnetting and addressing (1L):
Classful and Classless Addressing, Subnetting. NAT, IP masquerading, IP tables.

Internet Routing Protocol (1L):
Routing -Intra and Inter Domain Routing, Unicast and Multicast Routing, Broadcast.

Electronic Mail (1L):
POP3, SMTP.

Module I1-9L

HTML (3L):
Introduction, Editors, Elements, Attributes, Heading, Paragraph. Formatting, Link, Head, Table, List. Block,
Layout, CSS. Form, Iframe, Colors, Colomame, Colorvalue.

Image Maps (1L):
map, area, attributes of image area.

Extensible Markup Language (XML) (4L):
Introduction, Tree, Syntax, Elements, Attributes, Validation, Viewing. XHTML in brief.

CGI Seripts (1L):
Introduction, Environment Variable, GET and POST Methods.

Module ITI-10L

PERL (3L):
Introduction, Variable, Condition, Loop, Array, Implementing data structure, Hash, String, Regular Expression,
File handling, I/O handling.

JavaScript (4L):
Basics, Statements, comments, variable, comparison, condition, switch, loop, break. Object — string, array,
Boolean, reg-ex. Function, Errors, Validation.

Cookies (1L):
Definition of cookies, Create and Store a cookie with example.

Java Applets (2L):

Container Class, Components, Applet Life Cycle, Update method; Parameter passing applet, Applications.
Module 1V-4L
Client-Server programming In Java (2L):

Java Socket, Java RMI.

Threats (1L):
Malicious code-viruses, Trojan horses, worms; eavesdropping, spoofing, modification, denial of service attacks.

Network security techniques (2L):
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Password and Authentication; VPN, IP Security, security in electronic transaction, Secure Socket Layer (SSL),
Secure Shell (SSH).

Firewall (1L):

Introduction, Packet filtering, Stateful, Application layer, Proxy.
Module v-5L
Internet Telephony (1L):

Introduction, VolP.

Multimedia Applications (2L):
Multimedia over IP: RSVP, RTP, RTCP and RTSP. Streaming media, Codec and Plugins, IPTV.

Search Engine and Web Crawler (2L):
Definition, Meta data, Web Crawler, Indexing, Page rank, overview of SEO.
Reference:
1. Web Technology: A Developer's Perspective, N.P. Gopalan and J. Akilandeswari, PHI Learning, Delhi,
2013. (Chapters 1-5,7.8.9).
2. Internetworking Technologies, An Engineering Perspective, Rahul Banerjee, PHI Learming, Delhi, 2011.
(Chapters 5,6.12)

Multimedia

IT702

Contracts: 3L

Credits- 3

Introduction [2L]

Multimedia today, Impact of Multimedia, Multimedia Systems, Components and Its Applications

Text and Audio [6L]

Text: Types of Text, Ways to Present Text, Aspects of Text Design, Character, Character Set, Codes, Unicode, Encryption;
Audio: Basic Sound Concepts, Types of Sound, Digitizing Sound, Computer Representation of Sound (Sampling Rate,
Sampling Size, Quantization), Audio Formats, Audio tools, MIDI

Image and Video (8L)
Image: Formats, Image Color Scheme, Image Enhancement; Video: Analogue and Digital Video, Recording Formats and
Standards (JPEG, MPEG, H.261) Transmission of Video Signals, Video Capture, and Computer based Animation.

Synchronization [4L]
Temporal relationships, synchronization accuracy specification factors, quality of service

Storage models and Access Techniques [(4L]
Magnetic media, optical media, file systems (traditional, multimedia)
Multimedia devices — Output devices, CD-ROM, DVD, Scanner, CCD

Image and Video Database [8L]

Image representation, segmentation, similarity based retrieval, image retrieval by color, shape and texture; indexing- k-d
trees, R-trees, quad trees; Case studies- QBIC, Virage. Video Content, querying, video segmentation, indexing

Document Architecture and Content Management [9L]

Content Design and Development, General Design Principles

Hypertext: Concept, Open Document Architecture (ODA), Multimedia and Hypermedia Coding Expert Group (MHEG),
Standard Generalized Markup Language (SGML), Document Type Definition (DTD), Hypertext Markup Language (HTML)
in Web Publishing. Case study of Applications

Multimedia Applications [4L]
Interactive television, Video-on-demand, Video Conferencing, Educational Applications, Industrial Applications,
Multimedia archives and digital libraries, media editors.

Books:

1. Ralf Steinmetz and Klara Nahrstedt , Multimedia: Computing, Communications & Applications , Pearson Ed.

2. Nalin K. Sharda , Multimedia Information System , PHI.

3. Fred Halsall , Multimedia Communications , Pearson Ed.

4. Koegel Buford , Multimedia Systems , Pearson Ed.

5. Fred Hoffstetter , Multimedia Literacy , McGraw Hill.

6. Ralf Steinmetz and Klara Nahrstedt , Multimedia Fundamentals: Vol. 1- Media Coding and Content Processing , PHI.
7. J. Jeffcoate , Multimedia in Practice: Technology and Application , PHL
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8. Prabhat K. Andleigh & Kiran Thakrar , Multimedia Systems Design , PHIL

E Commerce
IT703A
Contracts: 3L
Credits- 3

Introduction to E-Commerce [6L]: Definition, Scope of E-Commerce, Hardware requirements, E-Commerce and Trade
Cycle, Electronic Markets, Electronic Data Interchange and Internet Commerce.

Business to Business E-Commerce [7L]: Electronic Markets, Electronic Data Interchange (EDI): Technology, Standards
(UN/EDIFACT), Communications, Implementations, Agreements, Security, EDI and Business, Inter-Organizational E-
commerce.

Legal issues [SL]: Risks: Paper Document vs. Electronic document, Authentication of Electronic document, Laws, Legal
issues for Internet Commerce: Trademarks and Domain names, Copyright, Jurisdiction issues, Service provider liability,
Enforceable online contract.

Security Issues [6L]: Security Solutions: Symmetric and Asymmetric Cryptosystems, RSA, DES, and Digital Signature,
Protocols for secure messaging, Secure Electronic Transaction (SET) Protocol, Electronic cash over internet, Internet
Security.

Business to Consumer E-Commerce [8L]: Consumer trade transaction, Internet, Page on the Web, Elements of E-
Commerce with VB, ASP, SQL.

E-business [7L]: Internet bookshops, Software supplies and support, Electronic Newspapers, Internet Banking, Virtual
Auctions, Online Share Dealing, Gambling on the net, E-Diversity, Case studies through internet.

Books:

E-Commerce-Strategy. Technologies & Applications by David Whitley, TMH

E-Commerce- The cutting edge of business by Kamlesh K. Bajaj, TMH

E-Commerce through ASP by W Clarke- BPB

Beginning E-Commerce with VB, ASP, SQL Server 7.0 & MTS by Mathew Reynolds, Wrox Publishers

Global Electronic Commerce- Theory and Case Studies by J. Christopher Westland and Theodore H. K Clark,
University Press

Soft Computing

1T703B

Contracts: 3L

Credits- 3

Module-I [2L]

Introduction: Introduction to soft computing; introduction to fuzzy sets and fuzzy logic systems; introduction to biological
and artificial neural network; introduction to Genetic Algorithm.

SN e o

Module-II [10L]

Fuzzy sets and Fuzzy logic systems:

Classical Sets and Fuzzy Sets and Fuzzy relations : Operations on Classical sets, properties of classical sets, Fuzzy set
operations, properties of fuzzy sets, cardinality, operations, and properties of fuzzy relations.

Membership functions : Features of membership functions, standard forms and boundaries, different fuzzification methods.
Fuzzy to Crisp conversions: Lambda Cuts for fuzzy sets. fuzzy Relations, Defuzzification methods.

Classical Logic and Fuzzy Logic: Classical predicate logic, Fuzzy Logic, Approximate reasoning and Fuzzy Implication
Fuzzy Rule based Systems: Linguistic Hedges, Fuzzy Rule based system — Aggregation of fuzzy Rules, Fuzzy Inference
System- Mamdani Fuzzy Models — Sugeno Fuzzy Models.

Applications of Fuzzy Logic: How Fuzzy Logic is applied in Home Appliances, General Fuzzy Logic controllers, Basic
Medical Diagnostic systems and Weather forecasting

Module-III [10L]
Neural Network
Introduction to Neural Networks: Advent of Modern Neuroscience, Classical Al and Neural Networks, Biological

Neurons and Artificial neural network; model of artificial neuron.
Learning Methods : Hebbian, competitive, Boltzman etc.,
Neural Network models: Perceptron, Adaline and Madaline networks; single layer network; Back-propagation and multi
layer networks.

Competitive learning networks: Kohonen self organizing networks, Hebbian learning; Hopfield Networks.

Neuo-Fuzzy modelling:

Applications of Neural Networks: Pattern Recognition and classification
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Module-1V[10L]

Genetic Algorithms: Simple GA, crossover and mutation, Multi-objective Genetic Algorithm (MOGA).
Applications of Genetic Algorithm: genetic algorithms in search and optimization, GA based clustering Algorithm, Image
processing and pattern Recognition

Module-V [4L]
Other Soft Computing techniques: Simulated Annealing, Tabu search, Ant colony optimization (ACO), Particle Swarm
Optimization (PSO).
Text Books:

1. Fuzzy logic with engineering applications, Timothy J. Ross, John Wiley and Sons.

2. S.Rajasekaran and GA.V.Pai, “Neural Networks, Fuzzy Logic and Genetic
Algorithms™, PHI
Principles of Soft Computing , S N Sivanandam, S. Sumathi, John Wiley & Sons
Genetic Algorithms in search, Optimization & Machine Leamning by David E. Goldberg
Neuro-Fuzzy and Soft computing, Jang, Sun, Mizutani, PHI
Neural Networks: A Classroom Approach, 1/e by Kumar Satish, TMH,

S e w

Genetic Algorithms in search, Optimization & Machine Leaming by David E. Goldberg, Pearson/PHI
A beginners approach to Soft Computing, Samir Roy & Udit Chakraborty, Pearson

% =

Reference Books:
1.  Fuzzy Sets and Fuzzy Logic: Theory and Applications, George J. Klir and Bo Yuan, Prentice Hall
2. Neural Networks: A Comprehensive Foundation (2nd Edition), Simon Haykin, Prentice Hall.

Image Processing

1T703C

Contracts: 3L

Credits- 3

38L

Introduction [3L]

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

Digital Image Formation [4L]
A Simple Image Model, Geometric Model- Basic Transformation (Translation, Scaling, Rotation), Perspective Projection,
Sampling & Quantization - Uniform & Non uniform.

Mathematical Preliminaries [9L]
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
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3.Digital Image Processing & Analysis,Chanda & Majumder,PHI
4.Fundamentals of Digital Image Processing, Jain, PHI

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

6. Getting Started with GIS- Clarke Keith. C; PE.

7. Concepts & Techniques of GIS - Lo C.P, Albert, Yeung K.W- PHL

Distributed Operating System
IT704A

Contracts: 3L

Credits- 3

[36L]

Introduction to Distributed System [2]
Introduction, Examples of distributed system, Resource sharing, Challenges

Operating System Structures: [3]
Review of structures: monolithic kermnel, layered systems, virtual machines. Process based models and client server
architecture; The micro-kernel based client-server approach.

Communication [4]
Inter-process communication , Remote Procedure Call, Remote Object Invocation, Tasks and Threads. Examples from
LINUX, Solaris 2 and Windows NT.

Theoretical Foundations: |2]
Introduction. Inherent Limitations of distributed Systems. Lamport's Logical clock. Global State

Distributed Mutual Exclusion:|[4]
Classification of distributed mutual exclusion algorithm. NonToken based Algorithm:Lamport's algorithm, Ricart-Agrawala
algorithm. Token based Algorithm: Suzuki-Kasami's broadcast algorithm.

Distributed Deadlock Detection: [4]

Deadlock handling strategies in distributed systems. Control organizations for distributed deadlock detection. Centralized
and Distributed deadlock detection algorithms: Completely Centralized algorithms, path pushing, edge chasing, global state
detection algorithm.

Protection and Security: [4]

Requirements for protection and security regimes. The access matrix model of protection. System and user modes, rings of
protection, access lists, capabilities. User authentication, passwords and signatures. Use of single key and public key
encryption.

Distributed file systems: [6]

Issues in the design of distributed file systems: naming, transparency, update semantics and fault resilience. Use of the
Virtual File System layer. Examples of distributed systems including Sun NFS, the Andrew filestore, CODA file system and
OSF DCE.

Distributed Shared Memory: [4]
Architecture and motivations. Algorithms for implementing DSM. Memory Coherence

CORBA: [3]
The Common Object Request Broker Architecture model and software and its relationship to Operating Systems.

Books:

1 Andrew S. Tanenbaum and Maarten Van Steen, Distributed Systems Principles and Paradigms,
PHI

2. Singhal Mukesh & Shivaratri N. G, Advanced Concepts in Operating Systems, TMH

3. Tanenbaum, A. S. Distributed Operating Systems, (ISBN 0-131-439-340), Prentice Hall 199

4. Tanenbaum, A. S. Modern Operating Systems, 2™ Edition (ISBN 0-13-031358-0), Prentice
Hall 2001.

5. Bacon, J., Concurrent Systems, 2nd Edition, (ISBN 0-201-177-676), Addison Wesley 1998.

6. Silberschatz, A., Galvin, P. and Gagne, G., Applied Operating Systems Concepts, 1st Edition,
(ISBN 0-471-36508-4), Wiley 2000.

7. Coulouris, G et al, Distributed Systems: Concepts and Design, 3rd Edition, (ISBN 0-201-
61918-0), Addison Wesley 2001.
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8. Galli, D.L., Distributed Operating Systems: Concepts and Practice (ISBN 0-13-079843-6),
Prentice-Hall 2000.

Cloud Computing
IT704B
Contracts: 3L
Credits- 3

Module 1: Definition of Cloud Computing and its Basics (Lectures : 9)

1. Definition of Cloud Computing:
Defining a Cloud, Cloud Types — NIST model, Cloud Cube model, Deployment models (Public , Private, Hybrid
and Community Clouds), Service models — Infrastructure as a Service, Platform as a Service, Software as a
Service with examples of services/ service providers, Cloud Reference model
Characteristics of Cloud Computing — a shift in paradigm
Benefits and advantages of Cloud Computing

2. Cloud Architecture:
A brief introduction on Composability, Infrastructure, Platforms, Virtual Appliances, Communication Protocols,
Applications, Connecting to the Cloud by Clients

3. Services and Applications by Type
laaS — Basic concept, Workload, partitioning of virtual private server instances, Pods, aggregations, silos
Paa$ — Basic concept, tools and development environment with examples
Saa$S - Basic concept and characteristics, Open SaaS and SOA, examples of SaaS platform
Identity as a Service (IDaaS)
Compliance as a Service (CaaS)

Module 2 : Use of Platforms in Cloud Computing (Lectures : 12)

1. Concepts of Abstraction and Virtualization
Virtualization technologies : Types of virtualization (access, application, CPU, storage), Mobility patterns (P2V,
V2V, V2P, P2P, D2C, C2C, C2D, D2D)
Load Balancing and Virtualization: Basic Concepts, Network resources for load balancing, Advanced load
balancing (including Application Delivery Controller and Application Delivery Network), Mention of The Google
Cloud as an example of use of load balancing
Hypervisors: Virtual machine technology and types, VMware vSphere
Machine Imaging (including mention of Open Virtualization Format — OVF)
Porting of applications in the Cloud: The simple Cloud API and AppZero Virtual Application appliance

2. Concepts of Platform as a Service
Definition of services, Distinction between SaaS and PaaS (knowledge of Salesforce.com and Force.com),
Application development
Use of PaaS Application frameworks

3.  Use of Google Web Services
Discussion of Google Applications Portfolio — Indexed search, Dark Web, Aggregation and disintermediation,
Productivity applications and service, Adwords, Google Analytics, Google Translate, a brief discussion on Google
Toolkit (including introduction of Google APIs in brief), major features of Google App Engine service.

4.  Use of Amazon Web Services
Amazon Web Service components and services: Amazon Elastic Cloud, Amazon Simple Storage system, Amazon

Elastic Block Store, Amazon SimpleDB and Relational Database Service
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5. Use of Microsoft Cloud Services
Windows Azure platform: Microsoft’s approach, architecture, and main elements, overview of Windows Azure

AppFabric, Content Delivery Network, SQL Azure, and Windows Live services

Module 3 : Cloud Infrastructure (Lectures : 7)

Types of services required in implementation — Consulting, Configuration, Customization and Support
1. Cloud Management

An overview of the features of network management systems and a brief introduction of related products from
large cloud vendors, Monitoring of an entire cloud computing deployment stack — an overview with mention of

some products, Lifecycle management of cloud services (six stages of lifecycle)
2. Concepts of Cloud Security

Cloud security concerns, Security boundary, Security service boundary
Overview of security mapping
Security of data: Brokered cloud storage access, Storage location and tenancy, encryption, and auditing and
compliance
Identity management (awareness of Identity protocol standards)
Module 4 : Concepts of Services and Applications (Lectures : 8)

1. Service Oriented Architecture: Basic concepts of message-based transactions, Protocol stack for an SOA
architecture, Event-driven SOA, Enterprise Service Bus, Service catalogs

2. Applications in the Cloud: Concepts of cloud transactions, functionality mapping, Application attributes, Cloud
service attributes, System abstraction and Cloud Bursting, Applications and Cloud APIs

3. Cloud-based Storage: Cloud storage definition — Manned and Unmanned

4. Webmail Services: Cloud mail services including Google Gmail, Mail2Web, Windows Live Hotmail, Yahoo
mail, concepts of Syndication services
Books Recommended:
1. Cloud Computing Bible by Barrie Sosinsky, Wiley India Pvt. Ltd, 2013
2. Mastering Cloud Computing by Rajkumar Buyya, Christian Vecchiola, S. Thamarai Selvi, McGraw Hill

Education (India) Private Limited, 2013

Cloud computing: A practical approach, Anthony T. Velte, Tata Mcgraw-Hill
Cloud Computing, Miller, Pearson

5. Building applications in cloud:Concept, Patterns and Projects, Moyer, Pearson

=

References:

1. Cloud Computing — Second Edition by Dr. Kumar Saurabh, Wiley India
Data Warehousing & Data Mining
IT704C

Contracts: 3L
Credits- 3

Module 1: Overview and Concepts of Data Warehousing (Lectures : 9)

4. Overview of Data warehousing
Strategic information and the need for Data warehousing, Defining a Data warchouse, Evolution of Data

warehousing, Data warehousing and Business Intelligence

5. The Building Blocks of Data warehouse
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Defining features — Subject-oriented data, Integrated data, Time-variant data, Nonvolatile data, Data granularity
Data warehouses and Data marts

Architectural Types — Centralized, Independent data marts, Federated, Hub-and-Spoke, Data mart bus
Overview of components - Source Data, Data Staging, Data Storage, Information Delivery, Metadata, and
Management and Control components

Business Requirements and Data warehouse

Dimensional nature of Business data and Dimensional Analysis, Dimension hierarchies and categories, Key
Business Metrics (Facts), Requirement Gathering methods and Requirements Definition Document (contents)
Business Requirements and Data Design — Structure for Business Dimensions and Key Measurements, Levels of
detail

Business Requirements and the Architecture plan

Business Requirements and Data Storage Specifications

Business Requirements and Information Delivery Strategy

Module 2 : Data warehouse Architecture and Infrastructure (Lectures : 8)

6.

Architectural components

Concepts of Data warehouse architecture — Definition and architecture in the areas of Data acquisition, Data
storage, and Information delivery

Distinguishing characteristics — Different objectives and scope, Data content, Complex analysis for faster
response, Flexible and Dynamic, Metadata-driven etc

Architectural Framework — supporting flow of data, and the Management and Control module

Technical architecture — Data acquisition, Data storage, and Information delivery

Overview of the components of Architectural Types introduced in Module 1.

Infrastructure for Data warehousing

Distinction between architecture and infrastructure, Understanding of how data warehouse infrastructure supports
its architecture

Components of physical infrastructure, Hardware and Operating systems for data warehouse, Database Software,
Collection of Tools,

Data warehouse Appliances — evolution and benefits

The role of Metadata

Understanding the importance of Metadata

Metadata types by functional areas — Data acquisition, Data storage, and Information delivery

Business Metadata — overview of content and examples

Technical Metadata — overview of content and examples

Metadata Requirements, Sources of Metadata, Metadata management — challenges, Metadata Repository, Metadata
integration and standards

Module 3 : Data Design and Data Preparation (Lectures : 9)

3.

Principles of Dimensional Modeling
Data Design — Design decisions, Basics of Dimensional modeling, E-R modeling versus Dimensional modeling

The STAR schema — illustration, Dimension Table, Fact Table, Factless Fact Table, Data granularity
STAR schema keys — Primary, Surrogate, and Foreign

Advantages of the STAR schema, STAR schema examples
Data Extraction, Transformation, and Loading
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Overview of ETL, Requirements of ETL and steps

Data extraction — identification of sources and techniques

Data transformation — Basic tasks, Transformation types, Data integration and consolidation, Transformation for
dimension attributes

Data loading — Techniques and processes, Data refresh versus update, Procedures for Dimension tables, Fact tables
: History and incremental loads

ETL Tool options

Data Quality

Importance of data quality, Challenges for data quality, Data quality tools, Data cleansing and purification, Master

Data Management

Module 4 : Information access and delivery (Lectures : 10)

5.

Matching information to classes of users

Information from Data warehouse versus Operational systems, Users of information — their needs and how to
provide information

Information delivery — queries, reports, analysis, and applications

Information delivery tools — Desktop environment, Methodology and criteria for tool selection, Information
delivery framework, Business Activity Monitoring, Dashboards and Scorecards

OLAP in Data warehouse

Overall concept of Online Analytical Processing (OLAP), OLAP definitions and rules, OLAP characteristics

Major features and functions of OLAP — General features, Dimensional analysis, Hypercubes, Drill Down and
Roll Up, Slice and Dice, Rotation, Uses and Benefits

Familiarity with OLAP models — Overview of variations, MOLAP, ROLAP, HOLAP, DOLAP, Database OLAP,
Web OLAP

Data Warehouse and the web

Web-enabled Data Warchouse — adapting data warehouse for the web

Web-based information delivery — Browser technology for data warehouse and Security issues

OLAP and Web — Enterprise OLAP, Web-OLAP approaches, OLAP Engine design

Data Mining

Overview of Data mining — Definition, Knowledge Discovery Process (Relationships, Patterns, Phases of the

process), OLAP versus Data mining

Some aspects of Data mining — Association rules, Outlier analysis, Predictive analytics etc)

Concepts of Data mining in a Data warehouse environment

Major Data Mining techniques — Cluster Detection, Decision Trees, Memory-based Reasoning, Link Analysis,
Neural Networks, Genetic Algorithms etc

Data Mining Applications in industry — Benefits of Data mining, Discussion on applications in Customer
Relationship Management (CRM), Retail, Telecommunication, Biotechnology, Banking and Finance etc
Books Recommended:

6. Data Warehousing Fundamentals for IT Professionals, Second Edition by Paulraj Ponniah, Wiley India
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References:

2. Data Warehousing, Data Mining, & OLAP — Second Edition by Alex Berson and Stephen J. Smith, Tata
McGraw Hill Education

3. Data warehouse Toolkit by Ralph Kimball, Wiley India

Sensor Networks
IT704D
Contracts: 3L
Credits- 3

Module I: Introduction and Overview [4L]
Learning Objective: To provide an overview about sensor networks and emerging technologies.

Overview of wireless networks, types, infrastructure-based and infrastructure-less, introduction to MANETs (Mobile Ad-hoc
Networks), characteristics, reactive and proactive routing protocols with examples, introduction to sensor networks,
commonalities and differences with MANETS, constraints and challenges, advantages, applications, enabling technologies
for WSNs.

Module II: Architectures [9L]
Learning Objective: To study about the node and network architecture of sensor nodes and its execution

environment.

Single-node architecture - hardware components, design constraints, energy consumption of sensor nodes , operating
systems and execution environments, examples of sensor nodes, sensor network scenarios, types of sources and sinks —
single hop vs. multi hop networks, multiple sources and sinks — mobility, optimization goals and figures of merit, gateway
concepts, design principles for WSNs, service interfaces for WSNs.

Module ITI: Communication Protocols [9L]
Learning Objective: To understand the concepts of communication, MAC, routing protocols and also study about the
naming and addressing in WSN,

Physical layer and transceiver design considerations, MAC protocols for wireless sensor networks, low duty cycle protocols
and wakeup concepts - S-MAC , the mediation device protocol, wakeup radio concepts, address and name management,
assignment of MAC addresses, routing protocols- classification, gossiping, flooding, energy-efficient routing, unicast
protocols, multi-path routing, data-centric routing, data aggregation, SPIN, LEACH, Directed-Diffusion, geographic routing.

Module I'V: Infrastructure Establishment [9L]
Learning Objective: To learn about topology control and clustering in networks with timing synchronization for
localization services with sensor tasking and control.

Topology control, flat network topologies, hierarchical networks by clustering, time synchronization, properties, protocols
based on sender-receiver and receiver-receiver synchronization, LTS, TPSN, RBS, HRTS, localization and positioning,
properties and approaches, single-hop localization, positioning in multi-hop environment, range based localization
algorithms — location services, sensor tasking and control.

Module V: Sensor Network Platforms and Tools [9L]
Learning Objective: To study about sensor node hardware and software platforms and understand the simulation
and programming techniques.

Sensor node hardware, Berkeley motes, programming challenges, node-level software platforms, node-level simulators,
state-centric programming, Tiny 0s, nesC components, NS2 simulator, TOSSIM.

TEXT BOOKS
1. Holger Karl & Andreas Willig, “Protocols and Architectures for Wireless Sensor Networks”, John Wiley, 2005.
2. Feng Zhao & Leonidas J. Guibas, “Wireless Sensor Networks- An Information Processing Approach”, Elsevier,
2007.

REFERENCES
1. Kazem Sohraby, Daniel Minoli, & Taieb Znati, “Wireless Sensor Networks- Technology, Protocols, and

Applications”, John Wiley, 2007.
2. Anna Hac, “Wireless Sensor Network Designs™, John Wiley, 2003.
3. Thomas Haenselmann, "Sensor Networks", available online for free, 2008.
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.

4. Edgar Callaway, "Wireless Sensor Networks: Architectures and Protocols”, Auerbach, 2003.

Mobile Computing
IT704E

Contracts: 3L
Credits- 3

Introduction to Personal Communications Services (PCS): PCS Architecture, Mobility management, Networks signalling.
Global System for Mobile Communication (GSM) system overview: GSM Architecture, Mobility management, Network
signalling.  [S5L

General Packet Radio Services (GPRS): GPRS Architecture, GPRS Network Nodes. Mobile Data Communication: WLANs
(Wireless LANs) IEEE 802.11 standard, Mobile IP.
[SL
Wireless Application Protocol (WAP): The Mobile Internet standard, WAP Gateway and Protocols, wireless mark up
Languages (WML). Wireless Local Loop(WLL): Introduction to WLL Architecture, wireless Local Loop Technologies.
[7L

Third Generation (3G) Mobile Services: Introduction to International Mobile Telecommunications 2000 (IMT 2000) vision,
Wideband Code Division Multiple Access (W-CDMA), and CDMA 2000, Quality of services in 3G.
7L

Global Mobile Satellite Systems: case studies of the IRIDIUM and GLOBALSTAR systems. Wireless Enterprise Networks:
Introduction to Virtual Networks, Blue tooth technology, Blue tooth Protocols.
7L

Server-side programming in Java, Pervasive web application architecture, Device independent example application
[8L

Text :
1. “Pervasive Computing”, Burkhardt, Pearson
2.  “Mobile Communication”, J. Schiller, Pearson
3.  “Wireless and Mobile Networks Architectures”, Yi-Bing Lin & Imrich Chlamtac, John Wiley & Sons, 2001
4. “Mobile and Personal Communication systems and services”, Raj Pandya, Prentice Hall of India, 2001.

Reference :
1. “Guide to Designing and Implementing wireless LANs”, Mark Ciampa, Thomson learning, Vikas Publishing
House, 2001.

2. “Wireless Web Development”, Ray Rischpater, Springer Publishing,
3. “The Wireless Application Protocol”, Sandeep Singhal, Pearson .
4. “Third Generation Mobile Telecommunication systems”, by P.Stavronlakis, Springer Publishers,

Bio Informatics(Proposed)
IT705A

Contracts: 3L

Credits- 3

MODULE 1: INTRODUCTION TO MOLECULAR BIOLOGY 5

Concepts of Cell, tissue, types of cell, components of cell, organelle. Functions of different organelles.

Concepts of DNA: Basic Structure of DNA; Double Helix structure; Watson and crick model. Exons and Introns and Gene
Concept.

Concepts of RNA : Basic structure, Difference between RNA and DNA. Types of RNA.

Concept of Protein: Basic components and structure. Introduction to Central Dogma: Transcription and Tranlation
Introduction to Metabolic Pathways.

Module 2: Sequence Databases 2

Introduction to Bioinformatics. Recent challenges in Bioinformatics. Protein Sequence Databases, DNA sequence databases.
sequence database search programs like BLAST and FASTA. NCBI different modules: GenBank; OMIM, Taxonomy
browser, PubMed;

Module 3 DNA SEQUENCE ANALYSIS

59




Syllabus for B.Tech(Information Technology) Up to Fourth Year
Revised Syllabus of B.Tech IT (for the students who were admitted in Academic Session 2010-2011)

DNA Mapping and Assembly : Size of Human DNA ,Copying DNA: Polymerase Chain Reaction (PCR), Hybridization and
Microarrays, Cutting DNA into Fragments, Sequencing Short DNA Molecules, Mapping Long DNA Molecules. DeBruijn

Graph.

Sequence Alignment: Introduction, local and global alignment, pair wise and multiple alignment, Dynamic Programming
Concept. Alignment algorithms: Needleman and Wunsch algorithm, Smith-Waterman.

Module 4 : Introduction Probabilistic models used in Computational Biology 8

Probabilistic Models; Hidden Markov Model : Concepts, Architecture, Transition matrix, estimation matrix. Application of
HMM in Bioinformatics : Genefinding, profile searches, multiple sequence alignment and regulatory site identification.
Bayesian networks Model :Architecture, Principle ,Application in Bioinformatics.

Module 5: Biological Data Classification and Clustering 6

Assigning protein function and predicting splice sites: Decision Tree
Control System

IT705B

Contracts: 3L

Credits- 3

36L

Module - It

a) INTRODUCTION

Concepts of Control Systems- Open Loop and closed loop control systems and their differences- Different examples of
control systems- Classification of control systems, Feed-Back Characteristics, Effects of feedback.
Mathematical models — Differential equations, Impulse Response and transfer functions - Translational and Rotational
mechanical systems [4L]

Module - I:
b) TRANSFER FUNCTION REPRESENTATION
Transfer Function of linear systems, Block diagram representation of systems considering electrical systems as examples -
Block diagram algebra — Representation by Signal flow graph - Reduction using mason’s gain formula.
[4L]

Module - I1:

a) TIME RESPONSE ANALYSIS

Standard test signals - Time response of first order systems — Characteristic Equation of Feedback control systems, Transient
response of second order systems - Time domain specifications — Steady state response - Steady state errors and error
constants, [4L]

b) STABILITY ANALYSIS IN S-DOMAIN

The concept of stability — Routh’s stability criterion — limitations of Routh’s stability.

Root Locus Technique: The root locus concept - construction of root loci-effects of adding poles and zeros to G(s)H(s) on
the root loci. [5L]

Module — I11:

a) FREQUENCY RESPONSE ANALYSIS

Introduction, Frequency domain specifications-Bode diagrams-Determination of Frequency domain specifications and
transfer function from the Bode Diagram-Phase margin and Gain margin-Stability Analysis from Bode Plots. [SL]

b) : STABILITY ANALYSIS IN FREQUENCY DOMAIN

Polar Plots, Nyquist Plots Stability Analysis. [4L]

Module -1V :

a) CLASSICAL CONTROL DESIGN TECHNIQUES
Compensation techniques — Lag, Lead, Lead-Lag Controllers design in frequency Domain, PID Controllers. [5L]

b) STATE SPACE ANALYSIS OF CONTINUOUS SYSTEMS

Concepts of state, state variables and state model, derivation of state models from block diagrams, Diagonalization- Solving
the Time invariant state Equations- State Transition Matrix and it’s Properties — Concepts of Controllability and
Observability [5L]
TEXT BOOKS:

Automatic Control Systems 8th edition— by B. C. Kuo 2003— John Wiley and son’s..

2. Control Systems Engineering — by 1. J. Nagrath and M. Gopal, New Age International
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