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CS-451

DATA MINING
Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-1

Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of
Data Mining systems, Major issues in Data Mining.

Data Preprocessing : Needs Preprocessing the Data, Data Cleaning, Data Integration and
Transformation, Data Reduction, Discretization and Concept Hierarchy Generation, Data
Warehouse and OLAP Technology for Data Mining Data Warehouse, Multidimensional Data
Model, Data Warehouse Architecture, Data Warehouse Implementation, Further
Development of Data Cube Technology, From Data Warehousing to Data Mining.

UNIT-1I

Data Mining Primitives, Languages, and System Architectures : Data Mining Primitives,
Data Mining Query Languages, Designing Graphical User Interfaces Based on a Data Mining
Query Language Architectures of Data Mining Systems,
Concepts Description : Characterization and Comparison : Data Generalization and
Summarization- Based Characterization, Analytical Characterization: Analysis of Attribute
Relevance, Mining Class Comparisons: Discriminating between Different Classes, Mining
Descriptive Statistical Measures in Large Databases.

UNIT-III

Mining Association Rules in Large Databases : Association Rule Mining, Mining Single-
Dimensional Boolean Association Rules from Transactional Databases, Mining Multilevel
Association Rules from Transaction Databases, Mining Multidimensional Association Rules
from Relational Databases and Data Warehouses, From Association Mining to Correlation
Analysis, Constraint-Based Association Mining.

UNIT-1V

Classification and Prediction : Issues Regarding Classification and Prediction, Classification
by Decision Tree Induction, Bayesian Classification, Classification by Backpropagation,
Classification Based on Concepts from Association Rule Mining, Other Classification
Methods, Prediction, Classifier Accuracy.

UNIT-V

Cluster Analysis Introduction : Types of Data in Cluster Analysis, A Categorization of Major
Clustering Methods, Partitioning Methods, Density-Based Methods, Grid-Based Methods,
Model-Based Clustering Methods, Outlier Analysis, Mining Complex Types of Data :
Multimensional Analysis and Descriptive Mining of Complex, Data Objects, Mining Spatial

2



Databases, Mining Multimedia Databases, Mining Time-Series and Sequence Data, Mining

Text Databases, Mining the World Wide Web.
Suggested Reading:
1. Data Mining — Concepts and Techniques - Jiawei Han & Micheline

Kamber Harcourt India.

References:

1. Data Mining Introductory and advanced topics — Margaret H Dunham, Pearson
education

Data Mining Techniques — Arun K Pujari, University Press.

Data Warehousing in the Real World — Sam Anahory & Dennis Murray Pearson Edn
Data Warehousing Fundamentals — Paulraj Ponnaiah Wiley Student ed.

The Data Warehouse Life cycle Tool kit — Ralph Kimball Wiley student edition.

EOR



CS-461
HIGH PERFORMANCE COMPUTING

(Elective — II)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Overview of Grid Computing Technology. History of Grid Computing. High Performance
Computing, Cluster Computing, Peer-to-Peer Computing, Internet Computing. Grid
Computing Model and Protocols. Types of Grids. Desktop Grids, Cluster Grids, Data Grids,
High-Performance Grids. Applications and Architectures of High Performance Grids. High
Performance Application Development Environment.

UNIT-1I

Open Grid Services Architecture. Introduction, Requirements, Capabilities, Security
Considerations.

GLOBUS Toolkit. Introduction, GLOBUS Architecture, Grid Resource Allocation and
Management service (GRAM), Execution Management, Data Access and Transfer, GridFTP,
Reliable File Transfer (RFT), Replica Location Service (RLS), Data Replication Service
(DRS), Service Discovery, Grid Control, Building New Services.

UNIT-III

Overview of Cluster Computing. Cluster Computer and Its Architecture. Clusters
Classifications. Components for Clusters. Cluster Middleware and SSI. Resource
Management and Scheduling. Programming Environments and Tools. Cluster Applications.
Cluster Systems. The Berkeley Network Of Workstations (NOW) project, The High
Performance Virtual Machine (HPVM) project, The Beowulf project, The Solaris MC
(Multicomputer) project

UNIT -1V

Beowulf Cluster: The Beowulf Model. Application Domains. Beowulf System Architecture.
Software Practices. Next Steps in Beowulf-Class Computing. Beowulf in the 21% Century.
Parallel Programs for Clusters. Parallel Programming with MPIL. Parallel Virtual Machine
(PVM).

UNIT -V

Overview of Cloud Computing. Types of Cloud. Cyberinfrastructure. Service Oriented
Architecture (SOA). Infrastructure as a service (IaaS). Platform as a service (PaaS). Software
as a service (SaaS). Cloud Computing Components: Infrastructure, Storage, Platform,
Application, Services, Clients. Cloud Computing Architecture.



CS- 461

Suggesting Reading:

1.

Ahmar Abbas. Grid Computing: Practical Guide To Technology & Applications. Firewall
Media, 2004.

2. Joshy Joseph and Craig Fellenstein. Grid Computing. Pearson Education, 2004.

3. Ian Foster, et al. The Open Grid Services Architecture, Version 1.5 (GFD.80). Open Grid
Forum, 2006. (available at http://www.ogf.org/)

4. Jan Foster. Globus Toolkit Version 4: Software for Service-Oriented Systems. IFIP
International Conference on Network and Parallel Computing, Springer-Verlag LNCS
3779, pp 2-13, 2006. (available at http://www.globus.org/)

5. Rajkumar Buyya. High Performance Cluster Computing: Architectures and Systems.
Prentice-Hall India, 1999.

6. William Gropp, Ewing Lusk, and Thomas Sterling. Beowulf Cluster Computing with
Linux. 2/ed, MIT Press, 2003.

7. Brian Hayes. Cloud Computing. Communications of the ACM, 51(7), 2007.

8. Mladen A. Vouk. Cloud Computing - Issues, Research and Implementations.
Proceeedings of 30™ International Conference on Information Technology Interfaces, pp
31-40, 2008.

9. Rajkumar Buyya, Chee Shin Yeo, and Srikumar Venugopal. Market-Oriented Cloud
Computing: Vision, Hype, and Reality for Delivering IT Services as Computing Utilities.
Proceedings of 10™ International Conference on High Performance Computing and
Communications, pp 5-13, 2008.

References:

1. Fran Berman, Geoffrey Fox, and Tony Hey. Grid Computing: Making the Global
Infrastructure a Reality. John Wiley & Sons Ltd, 2003.

2. Jan Foster and Carl Kesselman. The Grid 2: Blueprint for a New Computing
Infrastructure. Morgan Kaufmann, 2/ed. 2003.

3. Ian Foster, Carl Kesselman, and Steven Tuecke. The Anatomy of the Grid: Enabling
Scalable Virtual Organizations. International Journal of Supercomputer Applications,
15(3), 2001. (available at http://www.globus.org/)

4. TIan Foster, Carl Kesselman, Jeffrey M. Nick, and Steven Tuecke. The Physiology of the
Grid: An Open Grid Services Architecture for Distributed Systems Integration. Open Grid
Service Infrastructure WG, Global Grid Forum, June 22, 2002. (available at
http://www.globus.org/)

5. William Allcock, et al. The Globus Striped GridFTP Framework and Server. Proceedings
of Super Computing 2005 (SC05), November 2005. (available at http://www.globus.org/)

6. Martin Feller, Ian Foster, and Stuart Martin. GT4 GRAM: A Functionality and
Performance Study. TeraGrid Conference, 2007. (available at http://www.globus.org/)

7. Joseph D. Sloan. High Performance Linux Clusters with OSCAR, Rocks, OpenMosix,

and MPI. O’Reilly Media Inc, 2004.



CS-462
SOFT COMPUTING

(Elective- II)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Introduction : Introduction to Soft Computing, Artificial Neural Network: An Introduction.
Fundamental Concept. Evolution of Neural Networks. Basic Models of Artificial Neural
Network. Important Terminologies of ANNs. McCulloch-Pitts Neuron. Linear Separability.
Hebb Network.

UNIT IT

Supervised Learning Neural Network: Perceptron networks, Adaline, Madaline, Back
Propagation Network , Radial basis function network.

UNIT III

Unsupervised Learning Neural Network: Kohonen self organizing networks, Adaptive
Resonance Theory,

Associate  Memory Networks: Bidirectional Associative Memory Network, Hopfield
networks.

UNIT IV
Fuzzy Logic: Introduction of Classical sets and Fuzzy sets, Fuzzy relations, Tolerance and

equivalence relations, Membership functions, Defuzzification, Fuzzy Arithmetic and Fuzzy
Measures.

UNIT V

Genetic Algorithms: Introduction — Basic operations Terminology's, Traditional Algorithm
vs. Genetic Algorithm, Simple genetic algorithm, General Genetic Algorithm, Classification
— Genetic Programming, Applications.

Suggested Reading:

1. Dr S N Sivanandam, Mrs S N Deepa, “ Introduction to Soft Computing”, Wiley India
Publications, April, 2007.



CS-462
Reference Books:

1. K,-L.Du and M.N.S.Swamy, (2008), "Neural Networks in a Soft Computing
Framework”, Springer International Edition.

2. Jyhshing Roger Jang, Chuen Tsai Sun, Mizutani E, (2002),"Neuro Fuzzy and Soft
computing: A Computational approach to learning and machine intelligence",
Prentice Hall, New Delhi.

3. Goldberg, David E., (2002),“Genetic Algorithms in Search, Optimization and
Machine Learning”, Addison- Wesley, New Delhi .

4. Timothy J. Ross, (1997) “Fuzzy logic with Engineering application", Tata McGraw
Hill,New Delhi.



CS-463
SOFTWARE QUALITY AND TESTING

(Elective- II)

Instruction 4 Periods per week
Duration of University Examination 3 Hours

University Examination 75 Marks

Sessional 25 Marks

UNIT-I

Software Quality Assurance Framework and Standards

SQA Framework: What is Quality? Software Quality Assurance, Components of Software
Quality Assurance — Software Quality Assurance Plan: Steps to develop and implement a
Software Quality Assurance Plan — Quality Standards: ISO 9000 and Companion ISO
Standards, CMM, CMMI, PCMM, Malcom Balridge, 3 Sigma, 6 Sigma

UNIT-1I

Software Quality Assurance Metrics and Measurement Software Quality Metrics: product
Quality metrics, In-Process Quality Metrics, Metrics for Software Maintenance, Examples of
Metric Programs — Software Quality metrics methodology: Establish quality requirements,
Identify Software quality metrics, implement the software quality metrics, analyze software
metrics results, validate the software quality metrics — Software quality indicators —
Fundamentals in Measurement theory

UNIT-III

Software Testing Strategy and Environment Establishing testing policy, structured approach
to testing, test factors, Economics of System Development Life Cycle (SDLC) Testing
Software Testing Methodology ,Defects hard to find, verification and validation, functional
and structural testing, workbench concept, eight considerations in developing testing
methodologies, testing tactics checklist

UNIT-1V

Software Testing Techniques : Black-Box, Boundary value, Bottom-up, Branch coverage,
Cause-Effect graphing, CRUD, Database, Exception, Gray-Box, Histograms, Inspections,
JADs, Pareto Analysis, Prototyping, Random Testing, Risk-based Testing, Regression
Testing, Structured Walkthroughs, Thread Testing, Performance Testing, White-Box Testing
,Software Testing Tools Taxonomy of Testing tools, Methodology to evaluate automated
testing tools, Load Runner, Win runner and Rational Testing Tools, Java Testing Tools,
JMetra, JUNIT and Cactus.



UNIT-V

Testing Process : Eleven Step Testing Process: Assess Project Management Development
Estimate and Status, Develop Test Plan, Requirements Phase Testing, Design Phase Testing,
Program Phase Testing, Execute Test and Record Results, Acceptance Test, Report test
results, testing software installation, Test software changes, Evaluate Test Effectiveness.
,Testing Specialized Systems and ApplicationsTesting Client/Server — Web applications,
Testing off the Shelf Components, Testing Security, Testing a Data Warehouse

Suggested Reading:

1.

Effective Methods for Software Testing, 2nd Edition by William E. Perry,
Second Edition, published by Wiley & Sons

2. Software Quality, by Mordechai Ben-Menachem/Garry S. Marliss, by Cengage
Learning publication 2008.
References:
1. Foundations of Software Testing , by Graham, Veenendaal, Evans, Black, Cengage
Learning 2007.
2. Testing and Quality Assurance for Component-based Software, by Gao, Tsao
and Wu, Artech House Publishers
3. Software Testing Techniques, by Bories Beizer, Second Edition, Dreamtech
Press
4. Managing the Testing Process, by Rex Black, Wiley
5. Handbook of Software Quality Assurance, by G. Gordon Schulmeyer, James
I.McManus, Second Edition, International Thomson Computer Press
6. Software Testing and continuous Quality Improvement, by William E.Lewis,

Gunasekaran Veerapillai, Second Edition, Auerbach Publications



CS-464
INFORMATION STORAGE AND MANAGEMENT

(Elective- II)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Introduction to Storage Technology

Review data creation and the amount of data being created and understand the value of data
to a business, challenges in data storage and data management, Solutions available for data
storage, Core elements of a data center infrastructure, role of each element in supporting
business activities

UNIT-1I

Storage Systems Architecture

Hardware and software components of the host environment, Key protocols and concepts
used by each component ,Physical and logical components of a connectivity environment
,Major physical components of a disk drive and their function, logical constructs of a physical
disk, access characteristics, and performance Implications, Concept of RAID and its
components , Different RAID levels and their suitability for different application
environments: RAID 0, RAID 1, RAID 3, RAID 4, RAID 5, RAID 0+1, RAID 1+0, RAID
6, Compare and contrast integrated and modular storage systems ,High-level architecture and
working of an intelligent storage system.

UNIT-III

Introduction to Networked Storage

Evolution of networked storage, Architecture, components, and topologies of FC-SAN, NAS,
and IP-SAN , Benefits of the different networked storage options, Understand the need for
long-term archiving solutions and describe how CAS fulfills the need , Understand the
appropriateness of the different networked storage options for different application
environments.

UNIT-IV
Information Availability & Monitoring & Managing Datacenter

List reasons for planned/unplanned outages and the impact of downtime, Impact of
downtime, Differentiate between business continuity (BC) and disaster recovery (DR) ,RTO
and RPO, Identify single points of failure in a storage infrastructure and list solutions to
mitigate these failures , Architecture of backup/recovery and the different backup/recovery
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topologies , replication technologies and their role in ensuring information availability and
business continuity, Remote replication technologies and their role in providing disaster
recovery and business continuity capabilities

Identify key areas to monitor in a data center, Industry standards for data center monitoring
and management, Key metrics to monitor for different components in a storage infrastructure,
Key management tasks in a data center

UNIT-V

Securing Storage and Storage Virtualization

Information security, Critical security attributes for information systems, Storage security
domains, List and analyzes the common threats in each domain, Virtualization technologies,
block-level and file-level virtualization technologies and processes.

Suggested Reading:

1. EMC Corporation, Information Storage and Management, Wiley, ISBN number:
04702942134.

2. Robert Spalding, “Storage Networks: The Complete Reference™, Tata McGraw Hill,
Osborne, 2003.

References:

3. Marc Farley, “Building Storage Networks”, Tata McGraw Hill ,Osborne, 2001.
4. Meeta Gupta, Storage Area Network Fundamentals, Pearson Education Limited, 2002.
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CS-465
HUMAN COMPUTER INTERACTION

(Elective — II)

Instruction 4 Periods per Week
Duration of University Examination 3 Hours

University Examination 75 Marks

Sessional 25 Marks

UNIT -1

Importance of the User interface. Characteristics of Graphical and Web User Interfaces.
User Interface Designee Process — knowing the client, understanding business function,
principles of good screen design.

UNIT -1I

System menus and Navigation schemes. Kinds of windows, Device based controls, Screen
based controls, Test and Messages.

UNIT -11I

Feedback, guidance and Assistance, internationalization and Accessibility. Graphics, Icons
and Images. Colors Layout windows and pages.

UNIT -1V

Interaction design- Introduction, goals, usability. Conceptualizing interaction — problem
space, conceptual models, interface metaphors, interaction paradigms. Cognition,
conceptual frameworks for cognition. Collaboration and communication Social
mechanisms, conceptual frame works.

UNIT -V

Affective aspects, expressive interfaces, user frustration, agents. Process of interaction
design- activities, characteristics, practical issues, life cycle models. Design, Prototyping
and Construction — prototyping, conceptual design, physical design.

Evaluation — Introduction, frame work. Testing and Modeling users — kinds of tests, doing
user testing, experiments, predictive models.

Suggested Reading:
1. Wilbert O. Galitz — “The essential guide to user interface design”, Wiley Dreamtech,

2002.
2. Preece, Rogers, Sharp — “Interaction design”, John Wiley, 2002.
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ME-411
ENTREPRENEURSHIP

(Elective — II)

Instruction 4 Periods per Week

Duration of University Examination 3 Hours

University Examination 75 Marks

Sessional 25 Marks

UNIT -1

Indian Industrial Environment — Competence, Opportunities and challenges,

Entrepreneurship and economic growth. Small Scale Industry in India Objectives, Linkage
among small medium and heavy industries. Types and forms of enterprises.

UNIT -1I

Identification and characteristics of entrepreneurs. Emergence of First generation
entrepreneurs, environmental influence and women entrepreneurs. Conception and evaluation
of ideas and their sources. Choice of Technology — Collaborative interaction for Technology
development.

UNIT-11I

Project formulation. Analysis of market demand. Financial and profitability analysis and
technical analysis. Project financing in India.

UNIT-1V

Project Management during construction phase, project organization, project planning and
control using CPM, PERT Techniques. Human aspects of project management. Assessment
of tax burden.

UNIT-V

Behavioral aspects of entrepreneurs: Personality — determinants , attributes and models.
Leadership concepts and models. Values and attitudes. Motivation aspects. Change behavior.
Time Management: Various approaches of time management, their strengths and weaknesses.
The urgency addiction and time management matrix.

Suggested Reading:

1. Vasant Desai, Dynamics of Entrepreneurial Development and Management, Himalya
Publishing House, 1997.

2. Prasanna Chandra, Project — Planning. Analysis, Selection, Implementation and Review,
Tata McGraw Hill publishing Company Ltd. 1995.

3. Stephen R. Covey and Roger Merrill A., First Things First, Simon and Schuster
publication, 1994.

4. Sudha G.S., Organizational Behavior, National Publishing house, 1996
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CS-471
INFORMATION RETRIEVAL SYSTEMS

(Elective — I1I)

Instruction 4 Periods per Week
Duration of University Examination 3 Hours

University Examination 75 Marks

Sessional 25 Marks

UNIT -1

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

UNIT -1I

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.

UNIT -11I

Automatic Indexing: Classes of automatic indexing, Statistical indexing Natural language,
Concept indexing, Hypertext linkages.

Document and Term Clustering: Introduction, Thesaurus generation, Iterm clustering,
Hierarchy of clusters.

UNIT -1V

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 -V

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.

Suggested Reading:

1. Kowalski, Gerlad: Information Storage and Retrieval Systems: Theory and
Implementation, Springer, 2" Ed. 2009.

2. Frakes, W.B. Rcaedo Baeza-Yates: Information Retrieval Data Structures and Algorithms,
Prentice Hall, 1992.
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CS-472
NATURAL LANGUAGE PROCESSING

(Elective — I1I)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Introduction to natural language understanding:

What is NLU. Evaluating Computational models of language. Knowledge and language.
Representation and ambiguity. A warning about names in representations. The organization
of actual systems.

Linguistic background: An outline of English:

Words. The elements of Simple noun phrases. The elements of simple sentences.
Prepositional phrases. Embedded sentences. Complements. Adjective Phrases.

UNIT-1I

Basic parsing Techniques: Grammars and sentence structure. What makes a good grammar.
Top-down parsing methods. Bottom-up parsing methods. Mixed mode methods.

Features and Augmented Grammars:

Augmented Transition Networks. Useful features systems. A sample of ATN grammar for
assertions. Verb complements and presetting registers. Augmenting chart parsers.
Augmenting logic grammars. Generalized feature manipulation.

UNIT-III

Grammars for Natural Language: Handling Movement Local Movement. Wh-questions and
Hold mechanism. Relative clauses. Using a Hold list in the mixed mode parser. Handling
movement in logic grammars. Slashed categories: An alternative to hold lists. A comparison
of the methods using constraints.

Towards Deterministic Parsing.

Human Preferences in parsing. Shift-reduce parsers, Shift reduce parsers and ambiguity.
Look ahead in parsers. The Marcus Parser.

UNIT-1V

Semantics and a Logical Form:

Why derive a logical form. Types and Features. Selectional restrictions. Case relations. The
structure of verbs. Semantic networks. The logical form.

Semantic Interpretation:
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UNIT-V

Strategies for semantic interpretation:

A sample domain. Semantic grammars. A simple interleaved syntactic and semantic
analyzed. Semantic interpretation based on preferences. Rule-by-rule semantic interpretation
based on the lambda-calculus.

Rule-by-rule interpretation using variables. Semantically directed parsing techniques. Issues
in semantic interpretation.

Scooping phenomena. Modifiers and noun phrases. Adjective phrases. Noun-noun modifiers.
Lexical ambiguity. Tense and Aspect.

Suggested Readings:

1. James Allen: Natural language understanding, Low Price edition, Pearson Education,
second edition,2004.

References :
1. Akshar Bharati, Vineet Chaitanya, Rajeev Sangal, Natural Languages Processing,
PHI, 1995.

2. Speech and Language Processing by Daniel Jurafsky, James H. Martin, Pearson
Education.
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CS-473
REAL TIME SYSTEMS

(Elective — I1I)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Introduction What is Real Time?, Applications of Real-Time Systems, A Basic Model of a
Real-Time Systems, Characteristics of Real-Time Systems, Safety and Reliability, Types of
Real-Time Tasks, Timing Constraints, Modeling Timing Constraints.

UNIT-1I

Real-Time Task Scheduling Some Important Concepts, types of Real-Time Tasks and
Their Characteristics, Task Scheduling, Clock-Driven Scheduling, Hybrid Schedulers, Event-
Driven Scheduling, Earliest Deadline First (EDF) Scheduling, Rate Monotonic Algorithm,
Some Issues Associated with RMA, Issues in Using RMA in Practical Situations.

Handling Resource Sharing and Dependencies among real-Time Tasks: Resource
Sharing Among Real Time Tasks, Priority Inversion, Priority Inheritance Protocol, Highest
Locker Protocol, Priority Ceiling Protocol, Different Types of Priority Inversions Under PCP,
Important Features of PCP, Some Issues in Using a Resource Sharing Protocol, Handling
Task Dependencies.

UNIT-III

Scheduling Real-Time Tasks in Multiprocessor Multiprocessor Task Allocation, Dynamic
Allocation of Tasks, Fault-Tolerant Scheduling of Tasks, Clocks in Distributed Real-Time
systems, Centralized Clock Synchronization, Distributed Clock Synchronization.
Commercial Real-Time Operating Systems Time Services, Features of a Real-Time
Operating System, Unix as a Real-Time Operating System, Unix — Based Real-Time
Operating Systems, Windows as a Real-Time Operating System, POSIX, A Survey of
Contemporary Real-Time Operating Systems, Benchmarking Real-Time Systems.

UNIT-1V

Real-Time Communication Examples  of Applications  Requiring  Real-Time
Communication, Basic Concepts, Real-Time Communication in a LAN, Hard Real-Time
Communication in LAN, Bounded Access Protocols for LANs, Performance Comparison,
Real-Time Communication Over Packet Switched Networks, QoS Framework, Routing,
Resource Reservation, Tate Control, QoS Models.
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UNIT-V

Real-Time Databases Example Applications of Real-Time Databases, Review of Basic
Database Concepts, Real-Time Databases, Characteristics of Temporal Data, Concurrency
Control in Real-Time Databases, Commercial Real-Time Databases.

Suggested Reading:
1. Rajib Mall “Real Time System Theory & Practice” Pearson Education Asia.
References:

1. Jane W.S. Liu “Real Time Systems”, Pearson Education Asia-2001

2. R. Bennett, “Real-Time Computer Control”, Prentice-Hall, 1994

3. Shem Tov Levi & Ashok K. Agrawala, “Real Time System Design”, McGraw Hill
Publishing Company-1990

4. C.M. Krishna and Kang G. Shin, “Real Time Systems”, McGraw Hill Companies
Inc., 1997
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CS-474
ADVANCED DATABASES

(Elective — I1I)

Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Marks
Sessional 25 Marks

UNIT-I

Entity Relationship Review, Generalization & Specialization, Categories and Categorization.
UML Classes — Generalization & Specialization, Associations, Additional forms of
Associations, Realization and Interface classes.

The SQL Standard: Advanced Relational Features

UNIT-II
Object-Oriented Databases: Need for complex data Types, The Object-Oriented Data Model,
OO- languages, Persistent Programming Languages, Persistent C++ systems, Persistent

JAVA systems.

Object- Relational databases: Nested Relations, Complex types, Inheritance, Reference types,
Querying with complex types, Functions & Procedures, O-O versus O-R systems.

Mapping Object-Oriented Conceptual Models to the Relational Data Model.

UNIT-III

Object-Oriented Databases and the ODMG Standard — ODMG Standard, The ODMG Object
Definition Language, Mapping O-O Conceptual Models to ODL, The ODMG Object query

language

The SQL Standard: Object-Relational Features — Built-in Constructed Types, User Defined
Types, Typed Tables, Type and Table Hierarchies, A Closer Look at Table Hierarchies,
Reference Types, Mapping to the SQL Standard

UNIT-IV

XML and databases — Overview of XML, DTD, XML Schema, Data Exchange.

Database System Architecture: Centralized and Client-Server architectures, Server System
Architectures, Parallel Systems, Distributed Systems, Materialized Views.
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UNIT-V
Parallel Databases: Introduction I/O parallelism, inter query parallelism, intra query

parallelism, interoperation parallelism, Interoperation parallelism, Design of Parallel systems.

Distributed Databases: Homogeneous and Heterogeneous databases, Distributed data storage,
Distributed transactions, Commit Protocols, Concurrency control in distributed databases,
Availability, Distributed query processing, Heterogeneous distributed databases, Directory
systems.

Suggested Reading:

1) Suzanne W. Dietrich, Susan D. Urban, “An Advanced course in Database Systems”,
First edition, 2008, Pearson Education.

References:
2) Abraham Silberschatz, Henry F Korth, S Sudarshan, “Database System Concepts”,
Fifth Edition, 2006 McGraw Hill publication.

3) P Rob, C Coronel, “Database Systems”, 2000 Thomson Learning
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CS-475
MULTIMEDIA SYSTEMS

(Elective — I1I)

Instruction 4 Periods per Week

Duration of University Examination 3 Hours

University Examination 75 Marks

Sessional 25 Marks

UNIT -1

Multimedia — An Overview: Introduction, Multimedia Presentation and Production,

Characteristics of a Multimedia Presentation, Multiple Media, Utilities of Multisensory
Perception, Hardware and Software Requirements, Uses of Multimedia, Promotion of
Multimedia Based Content, Steps for Creating a Multimedia Presentation.

Digital Representation: Introduction, Analog Representation, Waves, Digital Representation,
Need for Digital Representation, Analog to Digital Conversion, Digital to Analog
Conversion, Relation between Sampling Rate and Bit Depth, Quantization Error, Fourier
Representation, Pulse Modulation, Importance and Drawbacks of Digital Representation.
Visual Display Systems: Introduction, Cathode Ray Tube(CRT), Video Adapter Card, Video
Adapter Cable, Liquid Crystal Display(LCD), Plasma Display Panel(PDP).

UNIT -11

Text: Introduction, Types of Text, Unicode Standard, Font, Insertion of Text, Text
Compression, File Formats.

Image: Introduction, Image types, Seeing Color, Color Models, Basic Steps for Image
Processing, Scanner, Digital Camera, Interface Standards, Specifications of Digital Images,
Color Management System(CMS), Device Independent Color Models, Gamma and Gamma
Correction, Image Processing Software, File Formats, Image Output on Monitor, Image
Output on Printer.

Graphics: Introduction, Advantage of Graphics, Uses of Graphics, Components of a Graphics
System, Coordinate Systems, Line Drawing Algorithms, Filling Algorithms, Clipping
Algorithms, Plotter, Transformations, 3D Graphics, 3D Modeling, Surface Characteristics
and Texture, Lights.

UNIT 11T

Audio: Introduction, Acoustics, Nature of Sound Waves, Fundamental Characteristics of
Sound, Musical Note and Pitch, Psycho-Acoustics, Elements of Audio Systems, Microphone,
Amplifier, Loudspeaker, Audio Mixer, Digital Audio, Synthesizers, Musical Instrument
Digital Interface(MIDI), MIDI Messages, MIDI Connections, General MIDI (GM)
Specifications, Basics of Staff Notation, Sound Card, Audio Transmission, Audio Recording
Devices, Audio File Formats and CODECs, Software Audio Players, Audio Recording
Systems, Digital Audio Broadcasting, Audio and Multimedia, Voice Recognition and
Response, Audio Processing Software.

Video: Introduction, Analog Video Camera, Transmission of Video Signals, Video Signals
formats, Television Broadcasting Standards, Digital Video, Digital Video Standards, PC
Video, Video Recording Formats and Systems, Video File Formats and CODECs, Video
Editing, Video Editing Software. Animation: Introduction, Historical Background, Uses of
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Animation, Keyframes and Tweening, Types of Animation, Computer Assisted Animation,
Creating Movement, Principles of Animation, Some Techniques of Animation, Animation on
the Web, 3D Animation, Camera, Special Effects, Creating Animation, Rendering
Algorithms, Animation Software, File Formats.

UNIT -1V

Compression: Introduction, CODEC, Types of Compression, Types of Redundancies,
Lossless/Statistical Compression Techniques, GIF Image Coding Standard, Lossy/Perceptual
Compression Techniques, JPEG Image Coding Standard, MPEG Standards Overview,
MPEG-1 Audio, MPEG-1 Video, MPEG-2 Audio, MPEG-2 Video, MPEG-4, MPEG-7,
Fractals.

CD — Technology: Introduction, Compact Disc(CD), CD Formats, Magneto-Optical Discs,
CD Interface, Laserdisc(LD), Error Handling, DVD, DVD-Formats.

Multimedia Architecture: Introduction, User Interfaces, Windows Multimedia Support,
Hardware Support, Distributed Multimedia Applications, Real — time Protocols, Playback
Architectures, Streaming Technologies, Temporal Relationships, Synchronization,
Multimedia Database Systems(MMDBS), Feature Extraction of Image, Feature Extraction of
Audio, Feature Extraction of Video, Similarity Metrics, Indexing Mechanisms,
Characteristics of Multimedia Databases, Benchmarking of MMDBS, Object Oriented
Approach.

UNIT -V

Multimedia Documents: Introduction, Document and Document Architecture, Designing a
Multimedia Interchanges Format, Markup, Standard Generalized Markup Language(SGML),
Open Document Architecture(ODA), Multimedia and Hypermedia Information Coding
Expert Group(MHEG), Hypermedia Time based Structuring Language (HyTime), Open
Media Framework(OMF), Digital Copyrights.

Multimedia Application Development: Introduction, Software Life Cycle Overview, ADDIE
Model, Conceptualization, Content Collection and Processing, Story, Flowline, Script,
Storyboard, Implementation, Authoring Metaphors, Testing and Feedback, Final Delivery,
Report Writing/Documentation, Case Study, Computer Games.

Virtual Reality: Introduction, Forms of Virtual Reality, VR Applications, Software
Requirements, Peripheral Devices, Virtual Reality Modeling Language(VRML).

Future Directions

Suggested Reading:
1. Ranjan Parekh, “Principles of Multimedia”, Tata McGraw Hill,2008.
2. Tay Vaughan, “Multimedia : Making It Work”, Seventh Edition Tata McGraw Hill,
2008.

References:
1. Ralf stein Metz Clara Nahrstedit, “Multimedia: Computing, Communication and
Applications”, Pearson Education, 2001.
2. John F.Koegel Buford, “Multimedia Systems”, Addison Wesley,1994.
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CS-481

DATA MINING LAB
Instruction 3 Periods per week
Duration of University Examination 3 Hours
University Examination 50 Marks
Sessional 25 Marks

The objective of the lab exercises is to use data mining techniques to identify customer
segments and understand their buying behavior and to use standard databases available to
understand DM processes using WEKA (or any other DM tool)

1.

Gain insight for running pre- defined decision trees and explore results using MS OLAP
Analytics.

. Using IBM OLAP Miner — Understand the use of data mining for evaluating the content of

multidimensional cubes.

. Using Teradata Warehouse Miner — Create mining models that are executed in SQL. ( BI

Portal Lab: The objective of the lab exercises is to integrate pre-built reports into a portal
application )

. Publish cognos cubes to a business intelligence portal. Metadata & ETL Lab: The objective

of the lab exercises is to implement metadata import agents to pull metadata from leading
business intelligence tools and populate a metadata repository. To understand ETL
processes

. Import metadata from specific business intelligence tools and populate a meta data

repository. 6. Publish metadata stored in the repository.

. Load data from heterogeneous sources including text files into a pre-defined warehouse

schema. Case study

. Design a data mart from scratch to store the credit history of customers of a bank. Use this

credit profiling to process future loan applications.

. Design and build a Data Warehouse using bottom up approach titled ‘Citizen Information

System'. This should be able to serve the analytical needs of the various governments
Departments and also provide a global integrated view.
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CS 482
SEMINAR

Instruction 3 Periods per week
Sessional 25 Marks

Oral presentation is an important aspect of engineering education. The objective of the
seminar is to prepare the student for a systematic and independent study of the state of the
art topics in a broad area of his/her specialization.

Seminar topics may be chosen by the students with advice from the faculty members.
Students are to be exposed to the following aspects of a seminar presentation.

* Literature Survey

* Organization of the material

* Presentation of OHP slides/PC presentation
* Technical writing

Each student is required to:

1. Submit a one page synopsis before the seminar talk for display on the notice board

2. Give a 20 minutes presentation through OHP, PC, Slide projector followed by a
10 minute discussion.

3. Submit a report on the seminar topic with a list of reference and slides used.

Seminars are to be scheduled from the 3rd week to the last week of semester and any
change in schedule should be discouraged.

For award of Sessional marks students are to be judged by at least two faculty members

on the basis of an oral and written presentation as well as their involvement in the
discussions.

24



CS 483

PROJECT
Instruction 6 Periods per week
Duration of University Examination Viva voce
University Examination Grade*
Sessional 50Marks

Solving a real life problem should be the focus of U.G projects. Faculty members’ should
propose the projects brief (scope and references) well in advance which should be made
available to the students through department library. The project could be classified as
Hardware, Software, Modeling, Simulation etc., It should involve one or many elements of
techniques such as Analysis, Design and Synthesis. The Department will appoint a Project
coordinator who will coordinate the following

*» Grouping of students (Max. 3 in group)
* Allotment of Projects and Project Guides
* Project monitoring at regular intervals

All Projects allotment will be completed by the 4th week of the 4the year I semester, so that
students get sufficient time for completion of the project.

All Projects will be monitored at least twice in a semester through student’s presentation.
Sessional marks should be based on the grading/marks awarded by monitoring committee of
faculty members and marks given by the supervisors. Effort should be made that some of
the projects are carried out in industries with the help of industry co-coordinators. Problems
can also be invited from the industries to be worked out through UG projects.

Common norms will be established for final documentation of the project report by the
respective departments.

*Excellent/Good/Satisfactory/Unsatisfactory

Note: 3 periods of contact load will be assigned to each project guide.
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