MALNAD COLLEGE OF ENGINEERING, HASSAN 

(An Autonomous Institution Affiliated to VTU, Belgaum)

DEPARTMENT OF INFORMATION SCIENCE AND ENGINEERING

VISION

To prepare competent engineers in Information Science & Engineering with a strong foundation for professionalism and responsible citizenship, and become an excellent center for learning.

MISSION

· Imparting high quality education with emphasis on fundamental concepts and practical application, adopting the best technologies.  

· Encouraging students and faculty to pursue higher studies.

· Collaborating with industry and institutes of higher learning. 

· Nurturing personality development of students.

· Accomplishing social obligations.

DEPARTMENT OF INFORMATION SCIENCE AND ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

1) Graduates will be able to synthesize Mathematics, Science, Computer fundamentals, and Laboratory experiences in Information Science and Engineering to formulate and solve problems.

2) Graduates will succeed in getting employment in prestigious organizations.

3) Graduates will succeed in the pursuit of higher studies.

4) Graduates will communicate proficiently, work effectively in teams, practice professional ethics and assume social responsibility.

5) Graduates will acquire the necessary skills for continued independent learning. 

PROGRAM OUTCOMES (POs)

1. An ability to apply the knowledge of Mathematics, Science and Computer Engineering.

2. An ability to design and conduct experiments, analyze and interpret results. 

3. An ability to design a system, component or process to meet the desired needs within realistic constrains.

4. An ability to work on multi-disciplinary tasks.

5. An ability to identify, and solve engineering problems.

6. An understanding of professional and ethical responsibility.

7. An ability to communicate effectively.

8. The broad education necessary to understand the impact of engineering solutions in global, economic, environmental and societal contexts.

9. To appreciate the need for and the ability to engage in life-long learning.

10. Knowledge of contemporary issues.

11. An ability to use the tools and techniques for solving problems.

12. An ability to prepare for competitive examinations and pursue higher education.

CIE SCHEME (Theory)

	Assessment
	Weightage in Marks

	CIE 1 (based on unit1 and unit2)
	25

	CIE 2 (based on unit3 and unit4)
	25

	CIE 3 (based on unit5 and unit6)
	25

	Total
	50


IV Year B.E.: Scheme of Teaching and Credits,  2015-2016
(Information Science and Engineering)

7th Semester

	Course Code
	Course Title
	L
	T
	P
	C

	IS701
	Object Oriented Modeling and Design
	4
	0
	0
	4

	IS702
	Principles  of  Programming Languages
	3
	1
	0
	4

	IS703
	Management & Entrepreneurship 
	4
	0
	0
	4

	IS704
	Networks Laboratory
	0
	0
	4
	2

	IS7XX
	Elective II 
	3
	0
	0
	3

	IS7XY
	Elective III
	3
	0
	0
	3

	
	Mini Project
	3
	0
	0
	3

	
	TOTAL
	20
	1
	4
	23


* Some classes on Software Practices shall be conducted to give guidelines regarding the project implementation.

Courses for Elective-II and Elective-III

	Course Code
	Course Title

	IS751
	Operations  Research 

	IS752
	Software Architecture

	IS753
	Decision Support Systems 

	IS754
	Mobile Computing

	IS755
	Client Server Computing 

	IS756
	Network Management

	IS757
	Soft Computing 

	IS758
	Pattern Recognition

	IS759
	C# & .NET Technologies

	IS760
	Storage Area Networks 

	IT502*
	Digital Signal Processing 


*Interdisciplinary Elective offered by the Instrumentation Technology Department.   

8th Semester

	Course Code
	Course Title
	L
	T
	P
	C

	IS801
	Seminar on Current Topics
	0
	2
	0
	2

	IS802
	Project Work 
	0
	4
	10
	9

	IS803
	Software Testing 
	4
	0
	0
	4

	IS8XX
	Elective IV
	3
	0
	0
	3

	IS8XY
	Elective V
	3
	0
	0
	3

	
	TOTAL
	10
	6
	10
	21


Courses for Elective-IV and Elective-V

	Course Code
	Course Title

	IS851
	System Modeling & Simulation 

	IS852
	Service Oriented Architecture

	IS853
	Advanced Software Engineering

	IS854
	Enterprise Resource Planning

	IS855
	Embedded Computing Systems 

	IS856
	Multimedia Computing 

	IS857
	Cryptography & Network Security

	IS858
	Supply Chain Management

	IS859
	Digital Image Processing

	IS860
	Grid Computing

	IS861
	Artificial Intelligence

	IS862
	Multi-core Architecture and Programming

	*IT859


	Intellectual Property Rights


*Interdisciplinary Elective offered by the IT Department.

IS701 – Object-Oriented Modeling and Design (4-0-0) 4

Exam: 3 Hrs.







         Hours/Week: 4

SEE: 50 Marks






         Total Hours: 52

	#
	Course Outcomes
	Mapping to POs

	1. 
	Introduction to concepts, terms and various models used in O-O approach to system modeling and design.
	1, 10,12

	2. 
	Learn to apply various UML models in Object-Oriented analysis and design of software systems. 
	1, 10, 11

	3. 
	Get an overview on the importance of Design patterns,  categories and learn about communication patterns
	10, 11


PART- A
1. Introduction, Modeling Concepts, class Modeling:  What is Object Orientation? What is OO Development? OO Themes, Evidence for Usefulness of OO Development, OO Modeling History. Modeling as Design Technique, Modeling, Abstraction, The Three Models. Class Modeling, Object and Class Concepts, Link and Associations Concepts, Generalization and Inheritance, A Sample Class Model, Navigation of Class Models, Practical Tips. 





7 Hrs.
2. Advanced Class Modeling, State Modeling: Advanced Object and Class Concepts, Association Ends, N-ary Associations, Aggregation, Abstract Classes, Multiple Inheritance, Metadata, Reification, Constraints, Derived Data, Packages, Practical Tips. State Modeling, Events, States, Transitions and Conditions, State Diagrams, State Diagram Behavior, Practical Tips. 



6 Hrs.

PART- B
3. Advanced State Modeling, Interaction Modeling: Advanced State Modeling, Nested State Diagrams, Nested States, Signal Generalization, Concurrency, A Sample State Model, Relation of Class and State Models, Practical Tips. Interaction Modeling, Use Case Models, Sequence Models, Activity Models. Use Case Relationships, Procedural Sequence Models, Special Constructs for Activity Models.   




     






6 Hrs.

4. Process Overview, System Conception, Domain Analysis: Process Overview, Development Stages, Development Life Cycle. System Conception, Devising a System Concept, Elaborating a Concept, Preparing a Problem Statement. Domain Analysis, Overview of Analysis, Domain Class Model, Domain State Model, Domain Interaction Model, Iterating the Analysis.
     




7 Hrs.

PART- C
5. Application Analysis, System Design, Application Analysis, Application interaction model, Application Class Model, Application State Model, Adding Operations. Overview of System Design, Estimating Performance, Making a Reuse Plan, Breaking a System in to Sub-systems, Identifying Concurrency, Allocation of Sub-systems, Management of Data Storage, Handling Global Resources.      
7 Hrs.

6. Application Analysis, System Design (contd.): Choosing a Software Control Strategy, Handling Boundary Conditions, Setting the Trade-off Priorities, Common Architectural Styles, Architecture of the ATM System as the Example. 

         

Class Design, Implementation Modeling, Legacy Systems, Class Design, Overview of Class Design, Bridging the Gap, Realizing Use Cases, Designing Algorithms, Recursing Downwards, Refactoring, Design Optimization, Reification of Behavior, Adjustment of Inheritance, Organizing a Class Design.
     
6 Hrs.

PART- D

7. Class Design, Implementation Modeling, Legacy Systems (contd.): ATM Example. Implementation Modeling, Overview of implementation, Fine-tuning Classes, Fine Tuning Generalizations, Realizing Associations, Testing. Legacy Systems, Reverse Engineering, Building the Class Models, Building the Interaction Model, Building the State Model, Reverse Engineering Tips, Wrapping, Maintenance. 


         






7 Hrs.

8. Design Patterns: What is a Pattern and What Makes a Pattern? Pattern Categories, Relationships between Patterns, Pattern Description. Communication Patterns, Forwarder-Receiver, Client-Dispatcher-Server, Publisher-Subscriber.


         








6 Hrs.

Text Books:

1. Michael Blaha, James Rumbaugh, “Object-Oriented Modeling and Design with UML”, 2nd Edition, Pearson Education, 2007. (Chapters 1 to 17, 23)

2. Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal, “Pattern-Oriented Software Architecture - A System of Patterns”, Volume-1, John Wiley and Sons, 2008. (Chapters 1.1 to 1.5, 3.6)

Reference Books:

1. Object-Oriented Analysis and Design with Applications - Grady Booch et al, 3rd Edition, Pearson, 2010. 

2. Practical Object-Oriented Design with UML - Mark Priestley, 2nd Edition, Tata McGraw-Hill, 2005.

IS702 – Principles of Programming Languages (3-1-0) 4

Exam: 3 Hrs.







         Hours/Week: 4
SEE: 50 Marks






         Total Hours: 52
	#
	Course Outcomes
	Mapping to POs

	1. 
	Study different programming languages, programming environments, binding concept. 
	1, 11

	2. 
	Learn the storage management, implementation of scope rules of different programming languages
	1, 2, 10

	3. 
	Gain knowledge of different data types like strings, arrays, sets, pointers, type checking, records and variants
	1, 5, 11

	4. 
	Understand the concepts of subroutine calling sequences, parameter passing, exception handling and coroutines, data abstraction and object orientation.
	10, 3 ,5 ,11

	5. 
	Get an overview of functional languages, logic languages and scripting languages, concurrency ,run time program management.
	2, 3, 5, 10, 12



PART - A

UNIT – 1  

Introduction: Names, Scopes, and Bindings: The art of language design; Programming language spectrum; Why study programming languages? Compilation and interpretation; Programming environments. Names, scope, and bindings: The notion of binding time; Object lifetime and storage management; Scope rules; Implementing scope; The meaning of names within a scope; The binding of referencing environments; Macro expansion 







7 Hrs

UNIT – 2 

Control Flow: Expression evaluation; Structured and unstructured flow; Sequencing; Selection; Iteration; Recursion; Non-determinacy.




 6 Hrs

PART - B

UNIT – 3 

Data Types: Type systems; Type checking; Records and variants; Arrays; Strings; Sets; Pointers and recursive types; Lists; Files and Input/Output; Equality testing and assignment. 










6 Hrs
UNIT – 4 

Subroutines and Control Abstraction: Review of stack layout; Calling sequences; Parameter passing; Generic subroutines and modules; Exception handling; Coroutines; Events. 










7 Hrs
PART - C

UNIT – 5 

Data Abstraction and Object Orientation: Object oriented programming; Encapsulation and Inheritance; Initialization and finalization; Dynamic method binding; Multiple inheritance; Object oriented programming revisited.



6 Hrs

UNIT – 6 

Functional Languages, and Logic Languages: Functional Languages: Origins; Concepts; A review/overview of scheme; Evaluation order revisited; Higher-order functions; Functional programming in perspective. Logic Languages: Concepts; Prolog; Logic programming in perspective. 






7Hrs

PART - D

UNIT – 7

 Concurrency: Background and motivation; Concurrency programming fundamentals; Implementing synchronization; Language-level mechanisms; Message passing. 
6 Hrs

UNIT – 8 

Run-Time Program Management: Virtual machines; Late binding of machine code; Inspection/introspection. 








7 Hrs

Text Book:

1. Michael L. Scott: Programming Language Pragmatics, 3rd Edition, Elsevier, 2009.

(Chapters 1.1 to 1.5, 3.1 to 3.7, 6, 7, 8, 9, 10, 11,12, 15. Note: Text Boxes titled Design & Implementation are excluded)

Reference Books:

1. Ravi Sethi, Programming Languages Concepts and Constructs, 2nd Edition, Pearson Education, 1996.

2. R Sebesta: Concepts of Programming Languages, 8th Edition, Pearson Education, 2008.

3. Allen Tucker, Robert Nonan: Programming Languages, Principles and Paradigms, 2nd Edition, Tata McGraw-Hill, 2007.

IS703 - Management & Entrepreneurship (4-0-0) 4

Exam: 3 Hrs.







         Hours/Week: 4

SEE: 50 Marks






         Total Hours: 52

	#
	Course Outcomes
	Mapping to POs

	1. 
	Learn the need and role of management in an organization and need of  entrepreneurship in economic nation building
	1, 10

	2. 
	To get familiarized with preparing a project plan, project report, effective decisions, role of Departmentalization and Committees, need for good leadership and control
	7, 9, 11

	3. 
	Learn about setting up SSI , institutional support agencies, social and ethical responsibilities of a Business professional
	6


PART- A

1. Management: Introduction - Meaning - Nature and Functions of Management, Importance & Definition of Management, Management Functions, Roles of a Manager, Levels of Management, Managerial Skills, Management & Administration, Management as a Science, Art or Profession – Development of Management Thought - Early Management Approaches, Modern Management Approaches.    
         










7 Hrs.

2. Planning: Nature, Importance and Forms of Planning, Types of Plans, Steps in Planning, Limitations of Planning, Making Planning Effective – Decision Making – Meaning, Types of Decisions, Steps in Decision Making, Common Difficulties in Decision – Making.  








6 Hrs.
PART- B

3. Organization and Staffing: Meaning and Process of Organizing - Principles of Organizing - Types of Organization - Departmentalisation - Committees - Centralization Vs Decentralization of Authority and Responsibility, MBO,  Nature and Importance of Staffing - Process of Selection & Recruitment (in brief), Business Ethics and Corporate Governance.         

 



6 Hrs.
4. Directing & Controlling: Requirements of Effective Direction, Motivation Theories, Communication –Importance, Purpose- Leadership Styles, Meaning and Steps in Controlling, Need for Control, Essentials of Effective Control System, Methods of Establishing Control (in brief). 





         

7 Hrs.
PART- C

5. Entrepreneur:  Meaning of Entrepreneur: Importance of an Entrepreneur, Functions of an Entrepreneur, Types of Entrepreneurs, Intrapreneur - an Emerging Class, Concept of Entrepreneurship - Evolution Entrepreneurship - Development of Entrepreneurship, Stages in Entrepreneurial Process, Role of Entrepreneurs in Economic Development, Entrepreneurship in India, Entrepreneurship - Its Barriers. 











6 Hrs. 

6. Small Scale Industry: Introduction, Basic Objectives, Selection of a SSI, Steps to Start an SSI, Selection of Types of Organization - Introduction, Sole Proprietorship, Partnership, Co-operative Society, Joint-Stock Companies, Deciding Factors on Organisation while Starting a Business. Importance of Family Business, Types of Family Business, Globalization, Liberalization and Privatization and Their Impact on SSI – in Brief.)









7 Hrs.

PART- D

7. Institutional support:  Introduction, Institutional Finance, Different Schemes – SSIDC, KVIC, DIC Single Window Agency - SISI, NSIC, SIDBI; SFC, NABARD, TECKSOK  





 
         


6 Hrs.
8. Preparation of Project: Meaning of Projects - Project Identification, Project Selection, Project Report - Need and Significance of Report, Contents, Formulation, Guidelines by Planning Commission for Project Report, Network Analysis, Project Appraisal, Identification of Business Opportunities, Working Capital Management, Market Feasibility Study, Technical Feasibility Study, Financial Feasibility Study & Social Feasibility Study.  







7 Hrs.
Text Books: 

1. P.C. Tripathi, P.N. Reddy, Principles of Management, Tata McGraw-Hill, 2008. (Chapters 1, 2, 4, 5, 7, 8, 11, 15, 16, 17, 18).

2. Vasant Desai,  Dynamics Entrepreneurial Development & Management, Himalaya Publishing House, 2007.  (Chapters 2, 3, 4, 5, 6, 8, 9, 10, 18, 34, 35, 42, 43).

Reference Books:

1. S. S. Khanka, “Entrepreneurship Development”, S. Chand & Co., 2007.

IS704 - Networks laboratory (0-0-4) 2

Exam: 3 Hrs.







         Hours/Week: 3

SEE: 50 Marks






         Total Hours: 39

	#
	Course Outcomes
	Mapping to POs

	1. 
	Ability to design and implement C programs for :
Error detection using CRC-CCITT, hamming code technique
	2

	2. 
	Ability to design and implement C programs for Algorithms such as RSA. 
	2, 5

	3. 
	Implement FIFO and TCP/IP socket programs, RPC and shared memory
	2, 5, 11


Note: Student is required to solve one problem from PART-A and one problem from PART-B. The questions are allotted based on slots. Both questions carry equal marks.

PART- A
Implement the following in C/C++

1. Write a program for error detecting code using CRC-CCITT (16- bits).

2. Using TCP/IP sockets, write a client – server program to make the client send the file name and to make the server send back the contents of the requested file if present.

3. Implement the above program using as message queues or FIFOs as IPC channels.

4. Write a program for simple RSA algorithm to encrypt and decrypt the data.

5. Write a program for Hamming code generation for error diction and correction.

6. Implement a simple program to demonstrate the use of shared memory.

7. Demonstrate RPC using a simple program.

PART- B
Mini –Project:  Implement a mini-project based on network programming concepts like 
1. Mail Server.

2. File Transfer Protocol.

3. Remote Login

4. Chat Server.

5. HTTP Server ....etc
Examination Conduction:

1. Any one program from Part A has to be executed during SEE
2. The developed mini-project has to be demonstrated during  SEE

IS751 - Operations Research (3-0-0) 3

Exam: 3 Hrs.








      Hours/Week: 3

SEE: 50 Marks







     Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	Ability to formulate mathematical models for quantitative analysis of managerial problems in industry and in real life.
Understand the meaning and applications of Operations Research.
	1, 2, 5, 3

	2. 
	Prediction and estimation of given problems using various techniques.
	2, 4, 5, 8, 10, 11

	3. 
	Analyze and plan for assignment of jobs and transportation at minimal cost. Apply project management techniques like PERT and CPM in many real life problems.
	1, 2, 5, 10, 11


PART-  A
1. Introduction: What is Operations Research (OR)? Linear Programming: Introduction, The Nature and Meaning of O R, Management Application of OR, Modeling of OR, Principles of Modeling, Approximation, General Methods of Solving OR Models, Main Characteristics of OR, Main Phases of OR, The Terms, Tools, Techniques and Methods, Scope of OR, Role of OR in Decision Making, Brief Outline of OR Models, Development of OR in India, Linear Programming, Introduction, Formulation of LP Problems, Graphical Solutions for Two Variable Problems. 







            
5 Hrs.
2. Linear Programming Problems (Contd.) Simplex Methods: General Formulation of LPP, Slack and Surplus Variable, Standard Form of LPP, Matrix Form of LPP, Important Definition, Assumption of LPP, Limitation of LPP, Application of LPP, Advantages of LPP, Introduction to Simplex Method, Some More Definition and Notations, Computational Procedure of Simplex Method, Simple Way of Simplex Method Computation, Artificial Variable Techniques, Disadvantages of Big-M Method Over Two-Phase Method. 






6 Hrs.
PART-  B
3. Linear Programming Problems (Contd.) Revised Simplex Method:  What is Degeneracy Problem? Special Cases : Alternative Solutions, Unbounded Solutions and Non-existing Solutions of Simultaneous Equation by Simplex Method, Introduction to Revised Simplex Method, Standard Form of Revised Simplex  Method, Formulation of LP Problem in Standard form-I ,Notation for Standard Form-I, To Obtain Inverse of Initial Basis Matrix and Initial Basic Feasible Solution, Application of Computational Procedure, More Example on Standard Form-I, Formulation of LP Problem in Standard Form-II, Notation and Basis Matrix in Standard Form-II, Computational Procedure for Standard Form-II, More Example on Standard Form-II, Advantages and Disadvantages.
     


5 Hrs.
4. Duality in Linear Programming (Duality Principles): Introduction, Definition of Primal-dual Problem, General Rules for Converting any Primal into its Dual, More Illustrative Example, Duality Theorem, Primal and Dual Correspondence, Duality and Simplex Method, More Examples, Advantages of Duality.   
           
4 Hrs.
PART-  C
5. The Dual Simplex Method : Introduction, Computational Procedure of Dual Simplex Method,   Illustrative Examples, Advantages of Dual Simplex Method Over Simplex Method, Difference Between Simplex and Dual Simplex Method, Summary and Computer Application.







5 Hrs.

6. Transportation Problems:  Introduction, Mathematical Formulation, Matrix Form of Transportation Problem, Feasible Solution, Basic Feasible Solution and Optimum Solution, Tabular Representation, Special Structure of  Transportation Problem, The Initial Basic Feasible Solution to Transportation Problem, Moving Towards Optimality, Transportation  Algorithm for Minimization Problem, Degeneracy in Transportation Problem, Unbalanced Transportation Problem.


5 Hrs. 
PART-  D
7. Assignment Models: Introduction, Mathematical Formulation of Assignment Problems, Fundamental Theorem, Hungarian Method for Assignment Problems, Example, Unbalanced  Assignment Problems, Variation Assignment Problems. 

                       







4 Hrs.
8. Project Management by PERT CPM:  Introduction, Historical Development of PERT /CPM, Application of PERT/ CPM, Basic Steps in PERT/ CPM, Network Diagram Representation, Labeling Fulkerson’s ‘I-J’ rule, Time Estimates and Critical Path in Network Analysis, Example on Optimum Duration and Minimum Duration Cost, Project Evaluation and Review Techniques, Updating, Resource Allocation Uses of PERT/CPM for Management, Application Ares of PERT/CPM Techniques. 


    








6 Hrs.
Note: Practical experiences of the above taught methods using TORA.
Text Book:

1. S.D.Sharma, Operation Research, Kedarnath, Ramnath & Co. 5th edition (1.1 to 1.15, 3.1 to 3.12, 5.1 to 5.9 and 5.11, 6, 7, 8, 11.1 to 11.7, 12.1 to 12.13, 24, 25.1 to 25.14.)
Reference Books:

1. Hamdy A. Taha, Operations Research: An Introduction, 8th Edition, Prentice Hall India, 2007

2. Frederick S. Hiller and G.J. Lieberman, Introduction of Operations Research, 8th Edition, TMH, 2005.

IS752 - Software Architecture (3-0-0) 3

Exam: 3 Hrs.








     Hours/Week: 3

SEE: 50 Marks







     Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	To introduce the concept of Software Architecture and its importance throughout the software lifecycle
	1,10

	2. 
	Students get familiarized with various architectural styles, design patterns.
	1,11

	3. 
	Students learn to apply common Architectural Patterns and various quality measures during software development.
	1,5


PART- A

1. Introduction - Software Architecture and its Importance : What Software Architecture is and What it isn’t? Architectural structures and Views, Architectural Patterns, What makes a “Good Architecture?”, Inhibiting or Enabling a System’s Quality Attributes, Reasoning about and Managing Change, Predicting System Qualities, Enhancing Communication among Stakeholders, Carrying Early Design Decisions, Defining Constraints on an Implementation, Influencing the Organizational Structure, Enabling Evolutionary Prototyping, Improving Cost and Schedule Estimates.          
         






5 Hrs.
2. Quality Attributes: Architecture and Requirements, Functionality, Quality Attribute Considerations, Specifying Quality Attribute Requirements, Achieving Quality Attribute through Tactics, Guiding Quality Design Decisions. Availability General Scenario, Tactics for Availability, Modifiability General Scenario, Tactics for Modifiability, Performance  General Scenario, Tactics for Performance, Security General Scenario, Tactics for Security, Testability General Scenario, Tactics for Testability, A Design Checklist for Testability, Usability General Scenario, Tactics for Usability.


        







5 Hrs. 
PART- B
3. Patterns & Architectural Patterns–1: What is a Pattern? What Makes a Pattern? Pattern Categories, Relationship between Patterns, Pattern Description, Patterns and Software Architecture, Introduction, From Mud to Structure, Layers.
5 Hrs. 

4. Architectural Patterns–2: Pipes and Filters, Blackboard, Distributed Systems, Broker. 




      





5 Hrs. 

PART- C 

5. Architectural Patterns–3: Interactive Systems, MVC, Presentation-Abstraction-Control.







               

5 Hrs.
6. Architectural Patterns–4: Adaptable Systems, Microkernel, Reflection (Brief introduction only to Reflection pattern).   



      

5 Hrs. 

PART- D
7. Some Design Patterns, Structural Decomposition, Whole – Part, Organization of Work, Master–Slave.
   





    
      
5 Hrs. 

8. Designing and Documenting Software Architecture: Architecture in the Life Cycle, Designing the Architecture. Uses of Architectural Documentation.     
5 Hrs. 
Text Books:

1. Len Bass, Paul Clements, Rick Kazman, “Software Architecture in Practice”, 3nd Edition, Pearson Education, 2012. (Chapters 1, 2, 4, 5, 7, 8, 9,10,11) 

2. Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal, “Pattern-Oriented Software Architecture A System of Patterns, Volume-1”, John Wiley and Sons, 2008 (Chapters 1, 2, 3)

Reference Books:

1. E. Gamma, R. Helm, R. Johnson, J. Vlissides, “Design Patterns CD - Elements of Reusable Object-Oriented Software”, Addison-Wesley, 1998.

2. Mary Shaw and David Garlan, “Software Architecture - Perspectives on an Emerging Discipline”, Prentice-Hall of India, 2007

IS753 - Decision Support Systems (3-0-0)3
Exam: 3 Hrs.







         Hours/Week: 3

SEE: 50 Marks






         Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand the need of decision making and Computerized support in decision making.
	5, 8, 9

	2. 
	Learn the Characteristics of Decision Support Systems.
	5, 10, 11

	3. 
	Gain the knowledge of different models of decision making and analysis
	5, 8, 10

	4. 
	Will be able to understand various issues with respect to knowledge Management.
	8, 10, 11

	5. 
	Will be able to understand the different aspects of management support systems.
	8, 10, 11, 12


1. Decision Making and Computerized Support–1: Changing Business Environments and Computerized Decision Support, Managers and Decision Making, Managerial-Decision Making, Computerized for Support Decision Making, A Frame Work for Computerized Decision Support, The Concept of Decision Support Systems, Definitions of BI, The DSS-BI Connection, Hybrid Support Systems.
5 Hrs
2. Decision Making and Computerized Support–2:  Phases of Decision-Making Process, Decision-Making: The Intelligence Phase, Decision Making: The Design Phase, Decision Making: The Choice Phase.




5 Hrs

3. Decision Support Systems: An Overview: DSS Configuration, What is DSS? Characteristics and Capabilities of DSS, Components of DSS, The Data Management Subsystem, The Model Management Subsystem, The User Interface Subsystem, The Knowledge- Based Management Subsystem.


5 Hrs

4. Modeling and Analysis: MSS Modeling, Static and Dynamic Models, Certainty, Uncertainty and Risk, MSS Modeling with Spreadsheets, Decision Analysis with Decision Tables and Decision Trees, The Structure of Mathematical Models for Decision Support, Mathematical programming Optimization, Multiple Goals.
5 Hrs

5. Business Performance Management:  BPM Overview, Strategize: Where do we want to go?, Plan: How do we get there?, Monitor: How are we doing?, Act & Adjust: What do we need to do differently?, Performance Measurement, BPM Methodologies.









5 Hrs

6. Collaborative Computer-Supported Technologies and Group Support Systems: Making Decisions in Groups, Supporting Groupwork with Computerized Systems, Tools for Indirect Support of Decision Making, Integrated Groupware Suites, Direct Computerized Support for Decision Making.


5 Hrs
7. Knowledge Management: Introduction, Organizational Learning and Transformation, Knowledge Management Activities, Approaches to Knowledge Management, IT in Knowledge Management, Knowledge Management Systems Implementation.









5 Hrs

8. Integration, Impacts, and The Future of Management-Support Systems: Systems Integration: An Overview: Types of MSS Integration, Integration with Enterprise Systems, and Knowledge Management: The Impacts of MSS: An Overview: MSS Impacts on Organizations: Impact on Individuals: Automating Decision-Making and the Manager’s Job, Issues of Legality, Privacy, and Ethics.











5 Hrs

Text Book:

1. Efraim Turban. Jay E. Aronson, Ting-Peng Liang, Decision Support Systems and Intelligent Systems, 7th Edition, Prentice-Hall of India, 2006, (Chapters 1, 2, 3, 4, 9, 10, 11, 16).
Reference Book:

1. Sprague R.H. Jr and H.J. Watson, Decision Support Systems, 4th Edition, Prentice Hall, 1996.

IS754 - Mobile Computing (3-0-0) 3
(Prerequisite: IS602)

Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand the need and origins of data mining and different steps in data mining
	5, 8, 9

	2. 
	Learn the architecture and implementation of data warehouse and will be able to relate it to data mining
	5, 10, 11

	3. 
	Gain the knowledge of different classification techniques such as decision tree and route based classifiers
	5, 8, 10

	4. 
	Will be able to understand various issues with respect to association analysis like generating item sets and rules
	8, 10, 11

	5. 
	Will be able to perform cluster analysis using K-Means and DBSCAN and gain knowledge of applications, social impact and trends of data mining
	8, 10, 11, 12


PART- A
1. Mobile Devices and Systems, Architectures -1: Mobile Phones, Digital Music Players, Handheld Pocket Computers, Handheld Devices, Operating Systems, Smart Systems, Limitations of Mobile Devices, Automotive Systems. 

5 Hrs.
2. Mobile Devices and Systems, Architectures-2 : GSM – Services and System Architectures, Radio Interfaces, Protocols, Localization, Calling, Handover, General Packet Radio Service. 
 



         



5 Hrs 

PART- B
3. Wireless Medium Access Control and CDMA – Based Communication: Medium Access Control, Introduction to CDMA–Based Systems, OFDM 
 

5 Hrs.
4. Mobile IP Network Layer: IP and Mobile IP Network Layers Packet Delivery and Handover Management, Registration, Tunneling and Encapsulation, Route Optimization, Dynamic Host Configuration Protocol. 



5 Hrs.
PART- C
5. Mobile Transport Layer, Databases-1 : Indirect TCP, Snooping TCP, Mobile TCP, Other Methods of TCP – Layer Transmission for Mobile Networks. Database Hoarding Techniques, Data Caching, Client – Server Computing and Adaptation.











5 Hrs.
6. Databases-2, Data Dissemination and Broadcasting Systems -1: Transactional Models, Query Processing, Data Recovery Process, Issues relating to Quality of Service. Communication Asymmetry, Classification of Data – Delivery Mechanisms, Data Dissemination Broadcast Models.        





5 Hrs.
PART- D

7. Data Dissemination and Broadcasting Systems -2, Data Synchronization in Mobile Computing Systems-1: Selective Tuning and Indexing Techniques, Digital Audio Broadcasting, Digital Video Broadcasting, Synchronization, Synchronization Protocols










5 Hrs.
8. Data Synchronization in Mobile Computing Systems-2, Mobile Devices, Server and Management: SyncML – Synchronization Language for Mobile Computing, Synchronized Multimedia Markup Language (SMIL).
Mobile agent, Application Server, Gateways, Portals, Service Discovery, Device Management, Mobile File Systems.










5 Hrs.
Text Book:

1. Raj Kamal, Mobile Computing, Oxford University Press, 2007.

Reference Books:

1. Uwe Hansmann, Lothat Merk, Martin S Nicklous and Thomas Stober, Principles of Mobile Computing, 2nd Edition, Springer International Edition, 2003.

2. Schiller, Mobile Communication, Pearson Publication, 2004.

IS755 - Client Server Computing (3-0-0) 3
Exam: 3 Hrs.







         Hours/Week: 3
SEE: 50 Marks






         Total Hours: 40
	#
	Course Outcome
	Mapping to POs

	1. 
	Understand the difference between client and server
	2, 10

	2. 
	Gain the understanding of Client computing environment with necessary hardware and Software
	2, 5, 10

	3. 
	Gain the understanding of Server computing environment with necessary hardware and Software
	2, 5, 10

	4. 
	Ability to design and implement client server applications
	1, 2, 3


PART- A
1. Overview of Client Server Computing: Definition, Benefits and Evolution, Hardware and Software Trends, Evolution of Operating Systems, Networking Trends.    









5 Hrs.
2. Overview of Client Server Application: Components, Classes, Categories   
Overview of Client Server Computing: Dispelling the Myths, Obstacles – Upfront and Hidden, Open System and Standards, Standards Setting Organization Factors of Success









5 Hrs.

PART-B
3. Client Hardware Software: Client Components and Operating Systems, What is GUI? Windows vs. Windowing Database Access.
        



5 Hrs

4. Application Logic Client Software Products: GUI Environments, Converting 3270/5250 Screens, Database Access Tools.



 
5 Hrs
PART- C
5. Client Requirements: GUI Design Standards, Open GUI Standards, Interface Dependents Testing Interfaces, Development Aides,
Server Hardware: Benchmarks Categories of Server, Features and Classes of Server Machines.
5 Hrs






6. Server Environment: Eight Layers of Software’s, Network Management and Computing Environments, Extensions, Network Operating Systems, Loadable Modules Server Operating Systems: OS/2, Windows New Technology.                      











5 Hrs   

PART- D
7. Server Requirements: Platform Independence, Transaction Processing, Connectivity, Intelligent Data Base, Stored Procedures, Triggers, Load Levelling, Optimizer, Testing and Diagnostics Tools, Real Ability Backup and Recovery Mechanisms.





Server Data Management and Access Tools: Data Manager Features, Data Management Software, Database Gateways.         




5 Hrs
8. Overview of Networking: Layers, Interfaces and Protocols, Standard Architectures, Network Characteristics, Network Management Standards, LAN Characteristics.



LAN Hardware and Software: LAN Hardware, Network Operating Systems.           











5 Hrs 

Text Book:

1. Dawan Travis Dewire, Client Server Computing, Tata McGraw-Hill, 2003

Reference Books: 

1. Jeffrey D.Schank, Client Server Application and Architecture, Novell Press, BPB.

2. Joe Salami, Guide to Client Server Database, BPB Publications, 1994

3. Patricia, A.Goglia Testing Client Server Application, Shroff Publishers and Distributors, 1993.

IS756 - Network Management (3-0-0) 3
(Prerequisite: IS602)

Exam: 3 Hrs.








      Hours/Week: 3
SEE: 50 Marks







      Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Introduced to different aspects of network installation and management
	1, 11, 10

	2. 
	Learn the basic foundations of network standards, models and languages
	1, 11, 12

	3. 
	Gain the knowledge of broadband networks, ATM networks and SNMP management
	1, 10, 11, 12


PART- A
1. Introduction: Analogy of Telephone Network Management, Data and Telecommunication Network Distributed Computing Environments, TCP/IP-Based Networks: The Internet and Intranets, Communications Protocols and Standards- Communication Architectures, Protocol Layers and Services; Case Histories of Networking and Management – The Importance of Topology, Filtering Does Not Reduce Load on Node, Some Common Network Problems; Challenges of Information Technology Managers,






5 Hrs.

2. Network Management: Goals, Organization, and Functions- Goal of Network Management, Network Provisioning, Network Operations and the NOC, Network Installation and Maintenance; Network and System Management, Network Management System Platform, Current Status and Future of Network Management. 











5 Hrs.

PART - B

3. Basic Foundations: Standards, Models, and Language: Network Management Standards, Network Management Model, Organization Model, Information Model – Management Information Trees, Managed Object Perspectives, Communication Model; ASN.1- Terminology, Symbols, and Conventions, Objects and Data Types, Object Names, An Example of ASN.1 from ISO 8824.



5 Hrs.

4. SNMPv1 Network Management-1: Managed Network: The History of SNMP Management, Internet Organizations and standards, Internet Documents, The SNMP Model, The Organization Model, System overview. 


5Hrs.






PART - C
5. The Information Model – Introduction, The Structure of Management Information, Managed Objects.
  







5 Hrs.

6. SNMPv1 Network Management-2: Management Information Base. The SNMP Communication Model – The SNMP Architecture, Administrative Model, SNMP Specifications, SNMP Operations, SNMP MIB Group, Functional Model. 
5 Hrs.
PART- D

7. SNMP Management – RMON:  Remote Monitoring, RMON SMI and MIB, RMONI1- RMON1 Textual Conventions, RMON1 Groups and Functions, Relationship Between Control and Data Tables, RMON1 Common and Ethernet Groups, RMON Token Ring Extension Groups, RMON2.





5 Hrs.

8. Broadband Network Management: ATM Networks: Broadband Networks and Services, ATM Technology – Virtual Path-Virtual Circuit, TM Packet Size, Integrated Service, SONET, ATM LAN Emulation, Virtual LAN; ATM Network Management – The ATM Network Reference Model, The Integrated Local Management Interface, The ATM Management Information Base, The Role of SNMP and ILMI in ATM Management, M1 Interface: Management of ATM Network Element, M2 Interface: Management of Private Networks, M3 Interface: Customer Network Management of Public Networks.









5 Hrs.

Text Book:

1. Mani Subramanian, Network Management- Principles and Practice, 2nd Edition, Pearson Education, 2010 Chapters(1,3,4,5,8,9,10,13)

Reference Book:

1. J. Richard Burke, Network Management Concepts and Practices A Hands-On Approach - PHI, 2008.

IS757 - Soft Computing (3-0-0) 3
Exam: 3 Hrs.







         Hours/Week: 3
SEE: 50 Marks






         Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Conceptualize Neural networks, Fuzzy Logic and Hybrid Systems
	2, 10

	2. 
	Gain the understanding of Genetic Algorithms
	2, 10

	3. 
	Learn the Applications of Soft Computing
	1, 2, 3, 11


PART- A
1. Introduction: Introduction to Neural Network, Applications, Fuzzy Logic, Generic algorithm, Hybrid Systems, Soft Computing. 
Artificial Neural Network: Fundamental Concepts, Evolution, Basic Models.   











5 Hrs.
2. Supervised Learning Network: 
Perceptron Networks, Adaptive Linear Neuron, Back Propagation Network, Problems.      





5 Hrs.
PART- B
3. Associative Memory Networks:  Introduction, Training Algorithms for Pattern Association, Autoassociative Memory Network, Problems.


5 Hrs.
4. Introduction to Classical Sets and Fuzzy Sets:  Introduction, Classical Sets, Fuzzy Sets, Classical Relations and Fuzzy Relations: Introduction, Cartesian Product of Relation, Classical Relations, Fuzzy Relations.



5 Hrs.
PART- C
5. Membership Functions: Introduction, Features of Membership Functions, Fuzzification, Method of Membership Value Assignments Defuzzification: Introduction, Defuzzification Methods


         



5 Hrs.
6. Introduction to Genetic Algorithms: Introduction, Basic Operations, Simple and General Genetic Algorithms, Classification of Genetic Algorithms.   

5 Hrs.
PART- D
7. Genetic Algorithms (Contd.): Holland Classifier Systems, Genetic Programming Application of GA. 







         
5 Hrs.
8. Applications of Soft Computing: Introduction, A Fusion Approach of Multispectral Images with Synthetic Aperture Radar (SAR) Image.



5 Hrs.


Text Book: S. N. Sivandam, S.N. Deepa, Principles of Soft Computing, Wiley India 2007. 

IS758 - Pattern Recognition (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Ability to understand decision theory and statistical decision making
	1, 11

	2. 
	Knowledge of different techniques for estimation of error rates
	2, 3, 12

	3. 
	Learn about adaptive decision boundaries and clustering techniques
	1, 11, 12


PART- A
1. Introduction: Applications, Statistical Decision Theory, Application of PR to Image Processing & Analysis, Introduction to Probability, Events, Random Variables. 











5 Hrs.
2. Joint Distribution and Densities, Moments of Random Variables, Estimation, Minimum Risk Estimators. 




         


5 Hrs.
PART- B
3. Statistical Decision Making: Baye’s Theorem, Multiple Features, Conditionally Independent Features, Decision Boundaries. 


        

5 Hrs.
4. Unequal Cost of Errors: Estimation of Errors Rates, Leaving–One–Out Technique, Characteristic Curves, Estimating the Composition of Populations. 

5 Hrs.
PART- C
5. Nonparametric Decision Making: Introduction, Histograms, Kernel 2 Window Estimators, Nearest Neighbor Classification Technique.
        


5 Hrs.
6. Adaptive Decision Boundaries: Discriminant Functions, Minimum Squared Error Discriminant Function, Choosing a Decision Making Technique. 
         

5 Hrs.
PART- D

7. Clustering-I: Introduction, Hierarchical Clustering, Agglomerative, Single Linkage, Complete Linkage, Average Linkage, Word’s Method Problems. 

        
5 Hrs.
8. Clustering–II: Introduction, Partitional Clustering Forgy’s Algorithm, K-Means.











5 Hrs.
Text Book:

Earl Gose, Richard Johnsonbaugh, Steve Jost, Pattern Recognition and Image Analysis, PHI-2006, EEE.

Reference Books:

1. Richard O. Duda, Peter E. Hart, and David G.Stork, Pattern Classification, 2nd Edition, Wiley-Interscience, 2001.

2. Robert J Schalkoff, Pattern Recognition - Statistical, Structural and Neural Approaches, John Wiley and Sons Inc., NewYork, 1992.
IS759 - C# and .Net Technologies (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Learn the building blocks of the .NET Platform
	2, 10

	2. 
	Gain the understanding of C# Language Fundamentals
	2, 10

	3. 
	Understand the Object- Oriented concepts of C#
	2, 10

	4. 
	Ability to design and implement applications in C#
	4, 5


PART - A

1. The Philosophy of .NET :
Understanding  the Previous State of Affairs, The .NET Solution, The Building   Block of the .NET Platform (CLR,CTS, and CLS), The Role of the .NET Base Class Libraries, What  C# Brings to the Table,  An Overview of .NET Binaries ( aka  Assemblies ), the Role of the Common Intermediate Language , The Role of .NET  Type Metadata, The Role of the Assembly Manifest, Compiling CIL to Platform –Specific Instructions, Understanding the Common Type System, Intrinsic  CTS Data Types, Understanding the Common Languages Specification, Understanding the Common Language Runtime A tour of the .NET Namespaces, Increasing Your Namespace Nomenclature, Deploying the .NET    Runtime.
 
      


       





5 Hrs     
2. Building C# Applications : Introducing C# -- What is C#? Why is C#? Evolution of C#.  Characteristics of C#,  Applications of C#. The Role of the Command Line Compiler (csc.exe), Building C # Application using csc.exe Working with csc.exe Response Files, Generating Bug Reports , Remaining  C# Compiler Options, The Command Line Debugger (cordbg.exe).   




      
5 Hrs 

PART-B
3. C# Language Fundamentals: Overview of C# --  Introduction, A Simple C#  Program, Namespaces, Adding Comments, Main Returning a Value, Using Aliases for Namespace Classes, Passing strings objects to WriteLine method, Command Line Arguments, Main with a Class, providing Interactive input, Using Mathematical functions, Mutiple Main methods, Compile Time Errors, Program Structure, Program Coding Style. Literals, Variables and Data Types --  Data types, Value types, Reference types, Default values, Constant variables, Scope of variables, Boxing and Unboxing. Operators and Expressions – Introduction, Arithmetic Operators, Relational operators, Logical operators, Assignment operators, Increment and Decrement operators, Conditional operator, Bitwise operators, Special Operators, Type Conversions. Decision Making and Branching-  The Switch statement. Decision Making and Looping: The foreach statement, Jumps in Loops.











5 Hrs
4. C# Language Fundamentals (cont..): Methods in C# -- Introduction, Declaring Methods, The Main Method, Invoking Methods, Nesting of Methods, Method Parameters, Pass by Value, Pass by Reference, The Output Parameters, Variable Argument Lists, Methods Overloading. Handling Arrays – One-Dimensional Arrays, Creating an Array, Two- Dimensional Arrays, Variable- Size Arrays, The System.Array Class. Manipulating Strings --  Creating Strings, String Methods, Inserting Strings, Comparing Strings, Finding Substrings, Mutable Strings, Arrays of Strings, Regular Expressions. Structures and Enumerations – Structures, Structs with Methods, Nested Structs, Difference between Classes and Structs, Enumerations, Enumerator Initialization, Enumerator Base Types, Enumerator Type Conversion. 







 

5 Hrs

PART- C

5. Object- Oriented Programming with C#: Classes and Objects --  Introduction, Basic principles of OOP, Defining a Class, Adding Variables and Methods, Member Access Modifiers, Creating Objects, Accessing Class members, Constructors, Overloaded Constructors, Static Members, Static Constructors, Private Constructors, Copy Constructors, Destructors, Member Initialization, The this reference, Nesting of Classes, Constant Members, Read-only Members, Properties, Indexers. Inheritance and Polymorphism: Introduction, Classical Inheritance, Containment Inheritance, Defining a Subclass, Visibility Control, Defining Subclass Constructors, Multilevel Inheritance, Hierarchical Inheritance, Overriding Methods, Hiding Methods, Abstract Classes, Abstract Methods, Sealed Classes: Preventing Inheritance, Sealed Methods, Polymorphism.     




5 Hrs
6. Interface, Operator Overloading: Multiple Inheritances: Introduction, Defining an Interface, Extending an Interface, Implementing Interfaces, Interfaces and Inheritance, Explicit Interface Implementation, Abstract Class and Interfaces. Operator Overloading: Introduction, Over loadable Operators, Need for Operator Overloading, Overloading Unary Operators, Overloading Binary Operators, Overloading Comparison Operators.






5 Hrs
PART – D
7. Delegates, Events and Managing Console I/O Operation: Delegates - Introduction, Delegates, Delegate Declaration, Delegate Methods, Delegate Instantiation, Delegate Invocation, Using Delegates, Multicast Delegates, Events. Managing Console I/O Operations: Introduction, The Console Class, Console Input and Output, Formatted Output, Numeric Formatting, Standard Numeric Format, Custom Numeric Format.    







5 Hrs

8. Exceptions and Multithreading: Managing Errors and Exceptions - Introduction, What is Debugging? Types of Errors, Exceptions, Syntax of Exception Handling Code, Multiple Catch statements, The Exception Hierarchy, General Catch Handler, Using Finally statement, Nested Try Blocks, Throwing our Own Exceptions, Checked and Unchecked Operators, Using Exceptions for Debugging. Multithreading in C# -- Introduction, Understanding the System.Threading Namespace, Creating and Starting a Thread. Scheduling a Thread, Synchronising  Threads, Thread Pooling.
   






5 Hrs
Text Books: 

1. Andrew Troelsen: Pro C#  with  .NET 3.0, Special  Edition, Dream tech Press, India, 2007. 

2. E. Balagurusamy: Programming in C#, A PRIMER, Third Edition, 2012,Tata McGraw Hill. 

Reference Book: 

1. Tom Archer: Inside C#, WP Publishers, 2001. 

IS760 - Storage Area Networks (3-0-0) 3
Exam: 3 Hrs.







         Hours/Week: 3
SEE: 50 Marks






         Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Introduced to information storage technology and architecture and data centre infrastructure
	1, 11

	2. 
	Understand different levels of RAID and will be able to distinguish their applications
	1, 2, 5

	3. 
	Gain an overview of DAS, SCSI and FC
	1, 3, 5, 11

	4. 
	Appreciate the differences between DAS and NAS, FC SAN and IP SAN
	10, 11

	5. 
	Will learn different storage architectures such as CAS and storage virtualization
	1, 10, 11


PART- A
1. Introduction to Information Storage and Management, Storage System: Environment: Information Storage, Evolution of Storage Technology and Architecture, Data Center Infrastructure, Key Challenges in Managing Information, Information Lifecycle, Components of Storage System Environment, Disk Drive Components, Disk Drive Performance.


 
      

5 Hrs.
2. Storage System Environment (contd), Data Protection, Intelligent Storage System:, Logical Components of the host, Application requirements and Disk Performance, Implementation of RAID, RAID Array Components, RAID Levels, RAID Comparison, RAID Impact on Disk Performance, Hot Spares, Components of an Intelligent Storage System, Intelligent Storage Array.      

      
5 Hrs.
PART- B

3. Direct-Attached Storage, SCSI, and Storage Area Networks: Types of DAS, DAS Benefits and Limitations, Overview of Fibre Channel, The SAN and Its Evolution, Components of SAN, FC Connectivity, Fibre Channel Ports, Fibre Channel Architecture, Zoning, Fibre Channel Login Types, FC Topologies.         










      
5 Hrs.
4. NAS, IP SAN: General – Purpose Service vs. NAS Devices, Benefits of NAS, NAS File I / O, Components of NAS, NAS Implementations, NAS File-Sharing Protocols, NAS I/O Operations, Factors Affecting NAS Performance and Availability, iSCSI, FCIP.     





      
      



5 Hrs.
PART- C

5. Content-Addressed Storage, Storage Virtualization: Fixed Content and Archives, Types of Archive, Features and Benefits of CAS, CAS Architecture, Object Storage and Retrieval in CAS, CAS Examples Forms of Virtualization, SNIA Storage Virtualization Taxonomy, Storage Virtualizations Configurations, Types of Storage Virtualization.



    

      



5 Hrs.
6. Business Continuity, Backup and Recovery: Information Availability, BC Terminology, BC Planning Lifecycle, Failure Analysis, Business Impact Analysis, BC Technology Solutions. Backup Purpose, Backup Considerations, Backup Granularity, Recovery Considerations, Backup Methods, Backup Process, Backup and restore Operations.   




   
     

5 Hrs.
PART- D

7. Local Replication, Remote Replication: Source and Target, Uses of Local Replicas, Data Consistency, Local Replication Technologies, Restore and Restart Considerations, Creating Multiple Replicas, Modes of remote replication, Remote Replication Technologies .




         
      

5 Hrs.
8. Securing the Storage Infrastructure, Managing the Storage: Infrastructure: Storage Security Framework, Risk Triad, Storage Security Domains, Security Implementations in Storage Networking, Monitoring the Storage Infrastructure, Storage Management Activities.






5 Hrs.
Text Book:

1. G.Somasundaram, Alok Shrivastava (Editors): Information Storage and Management, EMC Education Services, Wiley India, 2009.

Reference Books:

1. Ulf Troppens, Rainer Erkens and Wolfgang Muller: Storage Networks Explained, Wiley India, 2003.

2. Rebert Spalding: Storage Networks, The Complete Reference, Tata McGraw Hill, 2003.

3. Richard Barker and Paul Massiglia: Storage Area Networks Essentials A Complete Guide to Understanding and Implementing SANs, Wiley India, 2002.

Additional resource material on www.emc.com/resource-library/resourcelibrary.esp
IT502 - Digital Signal Processing (3-1-0) 4
Exam: 3 Hrs.







         Hours/Week: 4
SEE: 50 Marks






         Total Hours: 52
PART- A
1. Review of Discrete Signal and Systems, DFT, Properties of DFT, and IDFT.    











6 Hrs.
2. Circular Convolution, Correlation, Linear-Filtering Methods Based on the DFT         











7 Hrs.
PART- B
3. Computation of FFT: Decimation in Time FFT, Decimation in Frequency FFT, FFT Algorithm for a Composite Numbers.

 



         
7 Hrs.       

4. Filter Realization: Direct, Parallel and Cascade Form for FIR & IIR Systems.    











6 Hrs.
PART- C
5. IR Filters: Properties, Filter Design using Windows (Rectangular, Triangular, Hamming and Hanning Window), Filter Design using Frequency Sampling Technique.
          








7 Hrs.
6. IIR Filters-I: Specification and Design Techniques, Design of Digital Butterworth and Chebyshev Low Pass Filters Using Analog Filter Design Techniques, Transform of Low Pass to High Pass, Band Pass and Band Rejection Filters, Comparison of IIR and FIR Filters.




         



6 Hrs.

PART- D
7. IIR Filters II: Design of Digital Butterworth and Chebyshev Low Pass Filters Using Digital Filter Design Techniques: Impulse Invariant and Bilinear Transformation Techniques.









6 Hrs.
8. Analysis of Finite Word Length Effects: Quantization Process or Errors, Analysis of Co-efficient Quantization Effects, Analysis of Co-efficient of Quantization Effects in FIR Filters, Analysis of Arithmetic Round off Errors, Reduction of Product Round off Errors, Round off Errors in FFT Algorithm. Applications: Dual Tone Multi frequency Signal Detection, Spectral Analysis Using DFT, Musical Sound Processing, and Digital FM Stereo Generation.  




7 Hrs. 

Text Book:

1. Proakis and Manolakis, Digital Signal Processing, PHI / Pearson, 3rd Edition, 2006 Reprint.
Reference Books:

1. S K Mitra, Digital Signal Processing, Mc Graw-Hill, 4th Edition.2002 Reprint.

2. Johnson, Introduction to Digital Signal Processing, PHI, 1999.

IS801-Software Testing (4-0-0) 4

Exam: 3 Hrs.








     Hours/Week: 4

SEE: 50 Marks







     Total Hours: 52

	#
	Course Outcomes
	Mapping to POs

	1. 
	Learn various testing techniques; identify test cases and their importance.
	1, 2, 12

	2. 
	Learn basic principles of Software analysis and testing.
	2, 5

	3. 
	Obtain an overview of a Quality Team, need an importance of documenting Test and Analysis Process.
	1, 5,10


PART- A

1. A Perspective on Testing, Examples: Basic definitions, Test cases, Insights from a Venn diagram, Identifying test cases, Error and fault taxonomies, Levels of testing. Examples: Generalized pseudocode, The triangle problem, The NextDate function, The commission problem, The SATM (Simple Automatic Teller Machine) problem, The currency converter, Saturn windshield wiper. 




6 Hrs.
2. Boundary Value Testing, Equivalence Class Testing, Decision Table-Based Testing: Boundary value analysis, Robustness testing, Worst-case testing, Special value testing, Examples, Random testing, Equivalence classes, Equivalence test cases for the triangle problem, Next Date function, and the commission problem, Guidelines and observations. Decision tables, Test cases for the triangle problem, NextDate function, and the commission problem, Guidelines and observations. 





        





7 Hrs.
PART- B

3. Path Testing, Data Flow Testing: DD paths, Test coverage metrics, Basis path testing, guidelines and observations. Definition-Use testing, Slice-based testing, Guidelines and observations.


        




7 Hrs.
4. Levels of Testing, Integration Testing: Traditional view of testing levels, Alternative life-cycle models, The SATM system, Separating integration and system testing. A closer look at the SATM system, Decomposition-based, call graph-based, Path-based integrations.







6 Hrs.
PART- C

5. System Testing, Interaction Testing: Threads, Basic concepts for requirements specification, Finding threads, Structural strategies and functional strategies for thread testing, SATM test threads, System testing guidelines, ASF (Atomic System Functions) testing example. Context of interaction, A taxonomy of interactions, Interaction, composition, and determinism, Client/Server Testing.
  
7 Hrs.
6. Process Framework: Validation and verification, Degrees of freedom, Varieties of software. Basic principles: Sensitivity, redundancy, restriction, partition, visibility, Feedback. The quality process, Planning and monitoring, Quality goals, Dependability properties, Analysis, Testing, Improving the process, Organizational factors. 
         









7 Hrs.
PART- D
7. Fault-Based Testing, Test Execution: Overview, Assumptions in fault based testing, Mutation analysis, Fault-based adequacy criteria, Variations on mutation analysis. Test Execution: Overview, from test case specifications to test cases, Scaffolding, Generic versus specific scaffolding, Test oracles, Self-checks as oracles, Capture and replay.
        





 
6 Hrs.
8. Planning and Monitoring the Process, Documenting Analysis and Test: Quality and process, Test and analysis strategies and plans, Risk planning, Monitoring the process, Improving the process, The quality team, Organizing documents, Test strategy document, Analysis and test plan, Test design specifications documents, Test and analysis reports. 
    






6 Hrs.
Text Books:

1. Paul C. Jorgensen: Software Testing, A Craftsman’s Approach, 3rd Edition, Auerbach Publications, 2008. (Listed topics only from Chapters 1, 2, 5, 6, 7, 9, 10, 12, 13,14, 15)

2. Mauro Pezze, Michal Young: Software Testing and Analysis – Process, Principles and Techniques, Wiley India, 2008.  (Listed topics only from Chapters 2, 3, 4, 16, 17, 20, 24)

Reference Books:

1. Aditya P Mathur: Foundations of Software Testing, Pearson Education, 2008.

Srinivasan Desikan, Gopalaswamy Ramesh: Software testing Principles and Practices, 2nd Edition, Pearson Education, 2007.
IS851 - System Modeling and Simulation (3-0-0) 3
Exam: 3 Hrs.







         Hours/Week: 3
SEE: 50 Marks






         Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Ability to identify   various simulation models and give practical examples for each category.
	1

	2. 
	Understand and justify when simulation is important tool and when not.
	1, 3

	3. 
	Construct a model for a given   system  and perform its discrete-event simulation.
	1, 3, 4, 5

	4. 
	Ability to Generate and test random number variates and apply them to develop simulation models
	1, 3

	5. 
	Analyze output data produced by a model and test validity of the model.
	1, 2, 9, 8


PART- A
1. Introduction: When Simulation is the Appropriate Tool and When it is Not Appropriate, Advantages and Disadvantages of Simulation, Areas of Application, Systems and System Environment, Components of a System, Discrete and Continuous Systems, Model of a System, Types of Models, Discrete-Event System Simulation, Steps in a Simulation Study. Simulation Examples: Simulation of Queuing Systems
  

         





5 Hrs.
2. General Principles, Simulation Software: Concepts in Discrete-Event Simulation: The Event-Scheduling / Time-Advance Algorithm, World Views, Manual Simulation Using Event Scheduling, List Processing.
         




5 Hrs.
PART- B
3. Statistical Models in Simulation: Review of Terminology and Concepts, Useful Statistical Models, Discrete Distributions, Continuous Distributions, Poisson Process, Empirical Distributions. 

         




5 Hrs.
4. Queuing Models: Characteristics of Queuing Systems, Queuing Notation, Long-run Measures of Performance of Queuing Systems, Steady-state Behavior of M/G/1 Queue, Networks of Queues. 



         



5 Hrs.
PART- C

5. Random-Number Generation, Random-Variate Generation: Properties of Random Numbers, Generation of Pseudo-random Numbers, Techniques for Generating Random Numbers, Tests for Random Numbers. Random-Variate Generation: Inverse Transform Technique, Acceptance-Rejection Technique.         











5 Hrs.
6. Input Modeling:  Data Collection, Identifying the Distribution with Data, Parameter Estimation, Goodness of Fit Tests, Fitting a Non-stationary Poisson Process.     











5 Hrs.
PART- D
7. Output Analysis for a Single Model: Types of Simulations with Respect to Output Analysis, Stochastic Nature of Output Data, Measures of Performance and Their Estimation.




         

        


5 Hrs.
8. Verification and Validation of Simulation Models, Optimization: Model Building, Verification and Validation, Verification of Simulation Models, Calibration and Validation of Models.


         





5 Hrs.
Text Book:

1. Jerry Banks, John S. Carson II, Barry L. Nelson, David M. Nicol, Discrete-Event System Simulation, 4th Edition, Pearson Education, 2007. (Chapters1, 2, 3, 4.4, 4.5, 5, 6.1 to 6.3, 6.4.1, 6.6, 7, 8, 9, 10, 11, 12.4)

Reference Books:

1. Lawrence M. Leemis, Stephen K. Park, Discrete, Event Simulation: A First Course, Pearson/ Prentice-Hall, 2006.

2. Averill M. Law, Simulation Modeling and Analysis, 4th Edition, Tata McGraw-Hill, 2007.

IS852 - Service Oriented Architecture (3-0-0) 3

(Prerequisite: IS405)

Exam: 3 Hrs.







         Hours/Week: 3

SEE: 50 Marks






         Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	To introduce various concepts of Service Oriented Architecture such as MEP’s, Coordination, Orchestration and Choreography in Web Services and their protocols.
	1,10,12

	2. 
	To familiarize with Addressing issues, Policies, Security aspects related to web services
	1, 10

	3. 
	Learn about the various service layers and the basic WS-BPEL language constructs. 
	10


PART- A

1. Introduction of SOA, Evolution of SOA: Fundamental SOA, Common Characteristics of Contemporary SOA, Common Tangible Benefits of SOA, An SOA Timeline (from XML to Web Services to SOA), The Continuing Evolution of SOA (Standards Organizations and Contributing Vendors). 



5 Hrs.
2. Web Services and Primitive SOA: The Web Services Framework, Services (as Web services), Service Descriptions (with WSDL), Messaging (with SOAP).
5 Hrs.

PART- B

3. Web Services and Contemporary SOA-1: Message Exchange Patterns, Service Activity, Coordination, Atomic Transactions, Business Activities. 


5 Hrs.

4. Web Services and Contemporary SOA-2: Orchestration, Choreography, Addressing, Reliable Messaging, Correlation.

       


5 Hrs.

PART- C

5. Web Services and Contemporary SOA-3: Polices, Metadata Exchange, Security, Notification and Eventing. 






       
5 Hrs.
6. Principles of Service–Orientation: Services-Orientation and the Enterprise, Anatomy of a Service-Oriented Architecture, Common Principles of Service-Orientation, How Service Orientation Principles Inter Relate, Service-Orientation and Object-Orientation, Native Web Service Support for Service-Orientation Principles. 


                 





5 Hrs.
  PART- D

7. Service Layers: Service-Orientation and Contemporary SOA, Service Layer Abstraction, Application Service Layer, Business Service Layer, Orchestration Service Layer, Service Layer Configuration Scenarios.        


5 Hrs.
8. Business Process Design: WS-BPEL Language Basics, WS-Coordination Overview, Service-Oriented Business Process Design, WS-Addressing Language Basics, WS-Reliable Messaging Language Basics.




5 Hrs.
Text Book:

1. Thomas Erl, Service-Oriented Architecture – Concepts, Technology, and Design, Pearson Education, 2008.

Reference Book:

1. Eric Newcomer, Greg Lomow, Understanding SOA with Web Services, Pearson Education, 2009.

IS853 - Advanced Software Engineering (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Introduced to different aspects of quality management , review techniques and different issues of software quality assurance.
	1, 8, 11

	2. 
	Gain an understanding of different strategies of clean room software development.
	1, 10, 11

	3. 
	Learn CMMI frame work and configuration management.
	11, 12

	4. 
	Learn different project metrics for measurement of software quality and concepts of CBSE
	11, 12

	5. 
	Ability to develop and validate critical systems and issues in user interface design and aspect oriented software design
	2, 3, 8, 11, 12


PART- A
1. Quality Management: Quality Concepts: Quality, Software Quality, The Software Quality Dilemma, Achieving Software Quality.
Review Techniques: Cost Impact of Software Defects, Defect Amplification and Removal, Review Metrics and Their Use, Reviews: A Formal Spectrum, Informal Reviews, Formal Technical Reviews.


         



5 Hrs.
 

2. Formal Modeling And Verification: The Cleanroom Strategy, Functional Specification, Cleanroom Design, Cleanroom Testing, Formal Methods Concepts, Applying Mathematical Notation for Formal Specification, Formal Specification Languages. 

         







5 Hrs.
PART- B

3. Process Improvement, Configuration Management: Process and Product Quality, Process Classification, Process Measurement, Process Analysis and Modeling, Process Change, The CMMI Process Improvement Framework. Configuration Management Planning, Change Management, Version and Release Management.



         





5 Hrs.
4. Software Process and Project Metrics: Metrics in the Process and Project Domains, Software Measurement, Metrics for Software Quality, Integrating Metrics Within the Software Process.



         



5 Hrs.
PART- C

5. Software Reuse: The Reuse Landscape, Design Patterns, Generator-Based Reuse, Application Frameworks, Application System Reuse. Components and Component Models.

        






5 Hrs.
6. Critical Systems Development and Validation: Dependable Processes, Dependable Programming, Fault Tolerance, Fault-Tolerant Architectures. Reliability Validation, Safety Assurance, Security Assessment, Safety and Dependability Cases. 

         








5 Hrs.
PART- D
7. User Interface Design, Maintenance and Reengineering: User Interface Design Issues, The UI Design Process, User Analysis, User Interface Prototyping, Interface Evaluation.

Software Maintenance, Reengineering, Business Process Reengineering.
5 Hrs.
8. Service-Oriented Software Engineering, Aspect-Oriented Software Development: Services as Reusable Components, Service Engineering, Software Development with Services.

Aspect-Oriented Software Development: The Separation of Concerns, Aspects, Join Points and Pointcuts. 



          




5 Hrs.
Text Books:
1. Roger S. Pressman, Software Engineering: A Practitioner’s Approach, 7th Edition, McGraw-Hill, 2007. 

2. Sommerville, Software Engineering, 8th Edition, Addison-Wesley, 2007.

Reference Books:
1. Pfleeger, Software Engineering Theory and Practice, 2nd Edition, Pearson Education, 2001.

2. Waman S Jawadekar, Software Engineering Principles and Practice, Tata McGraw-Hill, 2004.
IS854 - Enterprise Resource Planning (3-0-0) 3

Exam: 3 Hrs.








       Hours/Week: 3

SEE: 50 Marks







       Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand concepts in Enterprise Resource Planning and its benefits and significance of Business Engineering, ERP and Management concerns
	1, 2

	2. 
	Understand the social and ethical responsibilities of a professional working in the discipline
	6

	3. 
	Understand Industrial and Financial Systems, SAP, Market Dynamics, TQM
	8, 10 


PART- A

1. Enterprise Resource Planning: An Overview, Accommodating Variety, Integrated Management Information, Seamless Integration, Supply Chain Management, Resource Management, Integrated Data Model, Scope, Technology, Benefits of ERP, Evolution, ERP revisited, ERF and its Modern Enterprise.      

5 Hrs.
2. Business Engineering and ERP: An overview, What is Business Engineering? Significance, Principles, BRP, ERP and IT, Business Engineering with Information Technology, ERP and Management Concerns.     

     
Business Modeling for ERP: An Overview, Building Business Model. 

5 Hrs.

PART- B

3. ERP- Implementation: An overview, Role of Consultants, Vendors and Users, Customization, Precautions, ERP-Post Implementation Options, ERP- Implementation Methodology, Guidelines for Implementation.    


5 Hrs.
4. The ERP Domain-1: An Overview, MFG/PRO, IFS/Avalon- Industrial and Financial Systems. 





         




5 Hrs.
PART- C

5. The ERP Domain-2:  Baan IV, SAP, SAP R/3 Applications, Example of an Indian ERP Package, The arrival of ERP.

         




5 Hrs.




     
6. ERP and the Competitive Advantage: An Overview, ERP and the Competitive strategy. Marketing of ERP–1: An overview




5 Hrs.

PART- D

7. Marketing of ERP–2, TQM–1: Market Dynamics and Competitive Strategy, Total Quality Management.
  



                  


5Hrs.

8. TQM–2, Case Studies: TQM - ISO 9000, An overview, Mercedes-Benz, Kee Hin Industries, Bull Electronics Angers Plant Manufacturers,Twentieth Century Companies, Ameritech, Essar Steel. Jindal Iron and Steel Company. Godrej Soaps and Associated Companies, Indian Renewable Energy Development Agency, ERP Handles Pressure, Sara ERP Case Study-Hawkins Cookers Ltd., A Wholesome Enterprise Application.








5 Hrs.
Text Books:

1. Vinod Kumar Garg., N. K. Venkatakrishnan, Enterprise Resource Planning - Concepts and Practice, PHI. 2003.

2. S. Sadagopan, Enterprise Resource Planning, PHI, 1999.

Reference Book:

1. 1. Ellen F. Monk, Bret Wagner, Concepts in Enterprise Resource Planning, Cengage Learning India, 4th edition, , 2013

IS855 - Embedded Computing Systems (3-0-0) 3
Exam: 3 Hrs.







               Hours/Week: 3
SEE: 50 Marks







    Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand embedded hardware units and embedded software in a system
	1, 3

	2. 
	Get familiarized with device drivers, ISR concept, interprocess communication
	2, 5

	3. 
	Understand engineering issues in the development of embedded software
	5, 11

	4. 
	Gain basic knowledge of advances in host and target machines and simulators
	1, 2


PART- A
1. Introduction to Embedded Systems: An Embedded System, Processor in the System, Embedded Hardware Units and Devices in a System, Embedded Software in a System, Examples of Embedded Systems, Embedded System-on-Chip (SoC) and Use of VLSI Circuit Design Technology.
         



5 Hrs.

2. Introduction to Embedded Systems (Contd.): Formalization of System Design, Design Process and Design Examples, Classification of Embedded Systems, Skills Required for an Embedded System Designer. 
Devices and Communication Buses for Device Network: I/O Types and Examples, Serial Communication Devices, Parallel Device Ports, Sophisticated Interfacing Features in Device Ports. 






5 Hrs.

PART- B
3. Devices and Communication Buses for Device Network (Contd.): Wireless Devices, Timer and Counting Devices, Watchdog Timer, Real Time Clock, Networked Embedded Systems, Serial Bus Communication Protocols, Parallel Bus Device Protocols, Internet Enabled Systems.    




5 Hrs.

4. Device Drivers and Interrupts Service Mechanism: Device Access Without Interrupts, ISR Concept, Interrupt Sources, Interrupt Servicing Mechanism, Multiple Interrupts, Context Switching and the Periods For Context Switching.
         5 Hrs.
PART- C
5. Program Modeling Concepts: Program Models, DFG Models, State Machine Programming Models for Event Controlled Program Flow.

        

5 Hrs.
6. Inter-Process Communication and Synchronization: Multiple Processes in an Application, Multiple Threads in an Application, Tasks and Task States, Task and Data, Distinctions between Functions, ISRs and Tasks, Concept of Semaphores, Shared Data, Inter Process Communication.




5 Hrs.

PART- D
7. Real-time Operating systems: Operating System Services, Process Management, Timer Functions, Event Functions, Memory Management, Device, File and I/O Sub-Systems Management, Interrupt Routines in RTOS Environment, Real-Time Operating Systems, Basic Design Using an RTOS, RTOS Task Scheduling Models. 
      
         









5 Hrs.
8. Embedded Software Development: Introduction, Host and Target Machines, Linking and Locating Software, Getting Embedded Software in to the Target System, Issues in Hardware-Software Design and Co-design, Testing on Host Machine, Simulators, Laboratory Tools.
          




5 Hrs.
Text Book:

1. Rajkamal, Embedded Systems Architecture, Programming and Design, 2nd Edition, Tata McGraw Hill, 2008.

Reference Books:

1. Steve Heath, Embedded Systems Design, 2nd Edition, Elsevier, 2003.

2. Dr. K.V.K.K. Prasad, Embedded/ Real-Time Systems: Concepts, Design and Programming – The Ultimate Reference, Dreamtech. Press, 2004.

3. Michael J.Point, Embedded C, Pearson Education, 2002.

IS856 - Multimedia Computing (3-0-0) 3
Exam: 3 Hrs.








      Hours/Week: 3
SEE: 50 Marks







      Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand the basics of multimedia systems
	1

	2. 
	Get familiarized with television systems and animations
	1, 2

	3. 
	Learn the data compression standards
	5

	4. 
	Gain basic knowledge of data and file format standards
	11


PART- A
1. Introduction, Media and Data Streams, Audio Technology: Media and Data Streams: Perception Media, Representation Media, Presentation Media, Storage Media, Transmission Media, Information Exchange Media, Presentation Spaces & Values, and Presentation Dimensions, Key Properties of a Multimedia System : Discrete & Continuous Media, Independence Media, Computer Controlled Systems, Integration, Characterizing Data Streams: Asynchronous Transmission Mode, Synchronous Transmission Mode, Isochronous Transmission Mode, Characterizing Continuous Media Data Streams. Sound: Frequency, Amplitude, Sound Perception and Psychoacoustics, Audio Representation on Computers, Three Dimensional Sound Projection, Music and MIDI Standards, Speech Signals, Speech Output, Speech Input, Speech Transmission. 


         


5 Hrs.
2. Graphics and Images, Video Technology: Capturing Graphics and Images Computer Assisted Graphics and Image Processing, Reconstructing Images, Graphics and Image Output Options. Basics, Television Systems, Digitalization of Video Signals, Digital Television, Basic Concepts.
         



5 Hrs.
PART- B
3. Computer-Based Animation, Data Compression: Specification of Animations, Methods of Controlling Animation, Display of Animation, Transmission of Animation, Virtual Reality Modeling Language. Storage Space, Coding Requirements, Source, Entropy, and Hybrid Coding. 







5 Hrs.
4. Data Compression (Contd.): Basic Compression Techniques, JPEG: Image Preparation, Lossy Sequential DCT-based Mode, Expanded Lossy DCT-based Mode, Lossless Mode, Hierarchical Mode H.261 (Px64) and H.263:

5 Hrs.
PART- C
5. Data Compression (Contd.): Image Preparation, Coding Algorithms, Data Stream, H.263+ and H.263L, MPEG: Video Encoding, Audio Coding, Data Stream, MPEG- 2, MPEG-4, MPEG-7, Fractal Compression.


         


5 Hrs.
6. Content Analysis: Simple Vs. Complex Features, Analysis of Individual Images, Analysis of Image Sequences. 




         

5 Hrs.
PART- D
7. Content Analysis (Contd.),Data and File Format Standards: Audio Analysis, Applications Rich-Text Format, TIFF File Format, Resource Interchange File Format (RIFF), MIDI File Format, JPEG DIB File Format for Still and Motion Images. 
5 Hrs.
8. Data and File Format Standards (Contd.),Multimedia Application Design:AVI Indeo File Format, MPEG Standards, TWAIN, Specification Objectives.

5 Hrs.
Text Books:

1. Ralf Steinmetz, Klara Nahrstedt, Multimedia Fundamentals, Vol-1, Media Coding and Content Processing, 2nd Edition, Pearson Education, 2003. (Chapters 2, 3, 4, 5, 6, 7, 8, 9)

2. Prabhat K. Andleigh, Kiran Thakrar, Multimedia Systems Design, PHI, 2003. (Chapters 3,7)

Reference Books:

1. K.R Rao, Zoran S. Bojkovic and Dragorad A. Milovanovic,  Multimedia Communication Systems -  Techniques, Standards, and Networks, Pearson Education, 2002.

2. Judith Jeffcoate, Multimedia in Practice, Pearson, 2007.

IS857 - Cryptography and Network Security (3-0-0) 3
(Prerequisite: IS602)
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Ability to differentiate between Symmetric and Asymmetric Ciphers
	2, 10

	2. 
	Learn the intricacies of DES and AES
	2, 10

	3. 
	Learn the mathematical models used in Asymmetric Ciphers
	3, 10

	4. 
	Gain the understanding of applications of Cipher techniques in real scenarios
	2, 5, 10

	5. 
	Learn the importance of network security and system security
	2, 10


PART- A
1. Symmetric Ciphers-I: Overview: Services, Mechanisms and Attacks, The OSI Security Architecture, A Model of Network Security. Classical Encryption Techniques: Symmetric Cipher Model, Substitution Techniques, Transposition Techniques.

          







5 Hrs.
2. Symmetric Ciphers-II: Block Cipher and the Data Encryption Standard: Simplified DES, Block Cipher Principles, The Data Encryption Standard, The Strength of DES.
            









5 Hrs.
PART- B

3. Symmetric Ciphers-III: Symmetric Ciphers: Triple DES, Confidentiality Using Conventional Encryption: Placement of Encryption Function, Traffic Confidentiality, Key Distribution.





          



5 Hrs.


4. Public-Key Encryption and Hash Functions-I: Public-Key Cryptography and RSA: Principles of Public-Key Cryptosystems. The RSA Algorithm, Key Management, Diffie Hellman Key Exchange.   




5 Hrs.
PART- C
5. Public-Key Encryption and Hash Functions-II: Message Authentication and Hash Functions: Authentication Requirements, Authentication Functions. Message Authentication Codes, Digital Signatures and Authentication Protocols.  
5 Hrs.




6. Public-Key Encryption and Hash Functions-III: Digital Signatures, Authentication Protocols, Digital Signature Standard.
Network Security-I: Authentication Applications: Kerberos, X.509 Directory Authentication Service. 







5 Hrs.

PART- D
7. Network Security-II: Electronic Mail Security: Pretty Good Privacy. IP Security: Overview, IP Security Architecture, Authentication Header, Encapsulation Security Payload, Combining Security Associations. 





5 Hrs.

8. Network Security-II: Web Security: Web Security Requirements, Secure Sockets Layer and Transport Layer Security, Secure Electronic Transaction.

5 Hrs.




Text Book:

1. William Stallings, “Cryptography and Network Security”, 4th Edition, Pearson Education, 2006 (Chapters 1.1-1.6, 2.1-2.5, 3.1-3.4, 5.1,5.2, 6.1, 7.1-7.3, 8.1-8.3,9.1,9.2,10.1,10.2,11.1-11.3, 13.1-13.3, 14.1,14.2,15.1,16.1-16.5, 17.1-17.3,18.1-18.3, 19.1,19.2, 20.1,20.2)

Reference Books: 

1. Charlie Kaufman, Radia Perlman, Mike Speciner, “Network Security: Private Communication in a Public World”, 2nd Edition, Pearson Education Asia, 2002.

2. Atul Kahate, “Cryptography and Network Security”, Tata McGraw-Hill, 2003.

IS858 - Supply Chain Management (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand concepts in Supply Chain Management and its benefits and learn the significant factors of SCM, and Distribution Networks
	1

	2. 
	Get familiarized with network design, Cash flow concepts
	1, 12

	3. 
	Understand Demand Forecasting, Aggregate Planning and Inventory Management
	3, 5

	4. 
	Get familiarized with design of Transportation Networks, Routing and Scheduling in transportation
	2, 3, 5

	5. 
	Gain knowledge about Revenue Management, Pricing and IT, Internet in Supply Chain Management
	1, 2, 10


PART- A
1. Introduction to Supply Chain, Performance of Supply Chain: What is a Supply Chain? Decision Phases in a Supply Chain, Process View of a Supply Chain, The Importance of Supply Chain Flows, Examples of Supply Chains.


5 Hrs.
2. Supply Cain Drivers and Obstacles, Designing Distribution Network: Drivers of Supply Chain Performance, A Framework for Structuring Drivers, Facilities, Inventory, Transportation, and Information, Obstacles to Achieve Strategic Fit. The Role of Distribution in the Supply Chain, Factors Influencing Distribution Network Design, Design Options for a Distribution Network, the Value of Distributors in the Supply Chain, Distribution Networks in Practice. 

         


5 Hrs.
PART- B
3. Network Design: The Role of Network Design in the Supply Chain, Factors Influencing Network Design Decisions, A Framework for Network Design Decisions, Models for Facility Location and Capacity Allocation, Making Network Design Decisions in Practice. The Impact of Uncertainty on Network Design, Discounted Cash Flow Analysis.          
    






5 Hrs. 
4. Demand Forecasting, Aggregate Planning: The Role of Forecasting in a Supply Chain, Characteristics of Forecast, Components of a Forecast and Forecasting Methods, Basic Approach of Demand Forecasting, Time Series Forecasting Methods, Measures of Forecast Errors.
      




5 Hrs.
PART- C  

5. Inventory Management: The Role of Cycle Inventory in a Supply Chain, Economies of Scale to Exploit Fixed Costs, Quantity Discounts, Short-term Discounting, Managing Multi-Echelon Cycle Inventory.



5 Hrs. 
6. Transportation: The Role of Transportation in the Supply Chain, Factors Affecting Transportation Decisions, Modes of Transportation and Their Performance Characteristics, Design Options for a Transportation Network, Trade-offs in Transportation Design.    







5 Hrs.
PART- D  

7. Pricing and Revenue Management, Coordination: The Role of Revenue Management in Supply Chain, Revenue Management for Multiple Customer Segments, Perishable Assets, Seasonal Demand, and Bulk and Spot Contracts, Using Revenue Management in Practice. Lack of Supply Chain Coordination and Bullwhip Effect, Effect of Lack of Coordination on Performance, Obstacles to Coordination in the Supply Chain, Managerial Levers to Achieve Coordination. 




        



        


5 Hrs.
8. IT, Internet and Supply Chain: The role of IT in the Supply Chain, The Supply Chain IT Framework, CRM, Internal SCM, Supplier Relationship Management, The Transaction Management Foundation, The Future of IT in SCM, Supply Chain IT in Practice. The Role of E-Business in Supply Chain, The E-Business Framework. 











5 Hrs.
Text Book:

1. Sunil Chopra, Peter Meindl, “Supply Chain Management Strategy Planning, and Operation”, 2nd Edition, Prentice-Hall of India, 2004.

Reference Books:

1. David Simchi-Levi, Philp Kaminky, Edith Simchi-Levi,  “Designing and Managing The Supply Chain Concepts, Strategies & Case Studies”, 3rd Edition, Tata McGraw Hill, 2008.

2. R.P. Mohanty, S.G. Deshmukh, Bizmantra, “Supply Chain Management Theories & Practices”, Wiley Publishers 2005.

IS859 - Digital Image Processing (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3

SEE: 50 Marks







       Total Hours: 40

	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand the fundamental steps in Image processing
	1

	2. 
	Get familiarized with Image enhancement in spatial domain
	1, 12

	3. 
	Understand Image enhancement in frequency domain
	1,12

	4. 
	Get familiarized with Image compression models
	2, 3, 5

	5. 
	Gain knowledge about Image segmentation
	1, 2, 10


UNIT 1











Fundamentals: Basic concepts, Examples of fields that use Digital Image Processing, Fundamentals steps in Digital Image Processing, Components of an Image Processing System.
 









5 Hrs
UNIT 2

Fundamentals:  Elements of Visual Perception, Image Sampling and Quantization, Basic relationships between pixels.






4 Hrs

UNIT 3

Image Enhancement in Digital Spatial Domain:  Some basic gray level transformations, Histogram Processing, Enhancement using Arithmetic/Logic Operations Operations, Basics of spatial filtering. 




5 Hrs

UNIT  4












Image Enhancement in the Frequency Domain: Background, Introduction to the Fourier transform and the frequency domain, Smoothing frequency domain filters, Sharpening frequency domain filters. 






6 Hrs
UNIT 5











Image Compression: Fundamentals, Image compression models, Elements of information theory, Error-free compression.





5 Hrs

UNIT 6

Image Compression: Lossy compression and Image compression standards.
5 Hrs

UNIT 7








                

Image Segmentation: Detection of discontinuities, Edge linking and boundary detection, Thresholding








5 Hrs

UNIT 8

Image Segmentation:  Region-based segmentation, Segmentation by morphological watersheds, the use of motion in Segmentation.




5 Hrs

Text Book: 

1. Rafael C. Gonzalez, Richard E. Woods:   “Digital Image Processing”, 2nd Edition, Pearson Education, 2002. 

Reference Books:

1. Anil K. Jain: “Fundamentals of Digital Image Processing”, Prentice-Hall of India Pvt. Ltd.,1997. 

2. B. Chanda , Dutta Majumdeer: “Digital Image Processing and Analysis”, Prentice-Hall of India Pvt. Ltd.,2002.

3. Image Processing, Analysis, and Machine Vision, Milan Sonka, Vaclav Hlavac and Roger Boyle, Second Edition, Thomson Learning.

4.  Introduction to Digital Image Processing with Matlab, Alasdair McAndrew, Thomson Course Technology

5. Computer Vision and Image Processing, Adrian Low, Second Edition, B.S.Publications

6. Digital Image Processing using Matlab, Rafeal C.Gonzalez, Richard E.Woods, Steven L. Eddins, Pearson Education.

IS860 - Grid Computing (3-0-0) 3
Exam: 3 Hrs.







                 Hours/Week: 3
SEE: 50 Marks







      Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understand the evolution of high performance computing (HPC) with respect to laws and the contemporary notion that involves mobility for data, hardware devices and software agents.
	1

	2. 
	Understand and appreciate the basic concepts of Grid Computing.
	1, 2, 8, 10

	3. 
	Preparedness for any upcoming Grid deployments and be able to get started with a potentially available Grid setup.
	2, 8, 10

	4. 
	Evaluate the impact of network topology on parallel/distributed algorithm formulations and traffic their performance.
	1, 2, 9 


PART- A
1. Introduction, Grid Computing Organizations and Their Roles: Early Grid Activities, Current Grid Activities, An Overview of Grid Business Areas, Grid Applications, Grid Infrastructure. Organizations Developing Grid Standards and Best Practice Guidelines, Organizations Developing Grid Computing Toolkits and the Framework, Organizations Building and Using Grid-Based Solutions to Solve Computing, Data and Network Requirements




5 Hrs.
2. The Grid Computing Anatomy, Road Map: The Grid Problem. Anatomy Computing, Business on Demand and Infrastructure Virtualization, Service-Oriented Architecture and Grid, Semantic Grids.  
         




5 Hrs.
PART- B
3. Architectures-1: Service-Oriented Architecture, Web Services Architecture, XML, Related Technologies and Their Relevance to Web Services.


5 Hrs.
4. Architectures-2: Relationship between Web Service and Grid Service, Web Service Interoperability and the Role of the WS-I Organization, OGSA Architecture and Goals.



       



         

5 Hrs.
PART- C
5. The OGSA Platform Components, OGSI: Native Platform Services and Transport Mechanisms, OGSA Hosting Environment, Core Networking Services Transport and Security, OGSA Infrastructure, OGSA Basic Services. Grid Services, A High-Level Introduction to OGSI (Open Grid Services Infrastructure).        


5 Hrs.
6. OGSI: Technical Details of OGSI Specification, Introduction to Service Data Concepts.







        

5 Hrs.
PART- D
7. OGSA Basic Services: Common Management Model (CMM), Service Domains, Policy Architecture, Security Architecture. 



        

5 Hrs.
8. OGSA Basic Services–2: Common Distributed Logging, Distributed Data Access and Replication.

        






        
5 Hrs.
Text Book:

1. Joshy Joseph, Craig Fellenstein, “Grid Computing”, IBM Press, 2007.

Reference Book:

1. Prabhu, “Grid and Cluster Computing”, Prentice-Hall of India, 2007.

IS861 - Artificial Intelligence (3-0-0) 3
Exam: 3 Hrs.








       Hours/Week: 3
SEE: 50 Marks







       Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Learn to solve problems using the knowledge of intelligent agents
	1, 2, 3, 11

	2. 
	Get familiarized with different search strategies for problem solving 
	1, 2, 11

	3. 
	Gain an understanding of logical agents, first order logic and knowledge representation
	1, 12


PART- A
1. Introduction: What Is AI? Intelligent Agents: Agents And Environment, Rationality, The Nature of Environment, The Structure of Agents. Problem-Solving: Problem-Solving Agents.









5 Hrs.
2. Informed Search, Exploration,: Example Problems, Searching for Solution, Uninformed Search Strategies. Informed Search Strategies, Heuristic Functions, On-Line Search Agents and Unknown Environment.




5 Hrs.
PART- B
3. Constraint Satisfaction, Adversial Search: Constraint Satisfaction Problems, Backtracking Search for CSPs. Adversial Search: Games, Optimal Decisions In Games, Alpha-Beta Pruning. 







5 Hrs.
4. Logical Agents Knowledge-Based Agents, The Wumpus World as an Example World, Logic, Propositional Logic Reasoning Patterns In Propositional Logic, Effective Propositional Inference, Agents Based on Propositional Logic.
5 Hrs.
PART- C
5. First-Order Logic, Inference in First-Order Logic-1: Representation Revisited, Syntax and Semantics of First-Order Logic, Using First-Order Logic, Knowledge Engineering in First-Order Logic. Propositional Versus First-Order Inference, Unification and Lifting. 








5 Hrs 








6. Inference In First-Order Logic-2: Forward Chaining, Backward Chaining, Resolution.









5 Hrs.
PART- D
7. Knowledge Representation: Ontological Engineering, Categories and Objects, Actions, Situations, and Events, Mental Events and Mental Objects, The Internet Shopping World.




          




5 Hrs.

8. Planning, Uncertainty: Planning: The Problem, Planning with State-Space Approach, Planning Graphs, Planning with Propositional Logic, Uncertainty: Acting Under Certainty, Inference Using Full Joint Distributions, Independence, Bayes’ Rule and its Use.









5 Hrs.
Text Book:

1. Stuart Russel, Peter Norvig, Artificial Intelligence - A Modern Approach, 2nd Edition, Pearson Education, 2003.

(Chapters 1.1, 2, 3.1 to 3.4, 4.1, 4.2, 4.5, 5.1, 5.2, 6.1, 6.2, 6.3, 7, 8, 9, 10, 11.1,  11.2, 11.4, 11.5, 13.1, 13.4, 13.5, 13.6, 14.1, 14.2, 14.3, 14.4, 18, 27)

Reference Books:

1. Elaine Rich, Kevin Knight, Artificial Intelligence, 2nd Edition, Tata McGraw-Hill, 1991. 

2. Nils J. Nilsson, Principles of Artificial Intelligence, Elsevier, 1980.

IS862 – Multi-core Architecture and Programming (3-0-0) 3
Exam: 3 Hrs.







         Hours/Week: 3
SEE: 50 Marks






         Total Hours: 40
	#
	Course Outcomes
	Mapping to POs

	1. 
	Understanding of the fundamentals of parallel and distributed computing including parallel/distributed architectures and paradigms.
	1, 10

	2. 
	Understanding of parallel/distributed algorithms and key technologies
	1, 2

	3. 
	Ability to develop and execute basic parallel and distributed application using OpenMp  programming models and tools.
	1, 2, 5, 10

	4. 
	Understanding of performance issues in parallel/distributed computing and an ability to make appropriate design tradeoffs during application development.
	1, 3, 5


PART - A 

1. Introduction- The power and potential of parallelism: Examining sequential and parallel programs, Parallelism using multiple instruction streams, The Goals: Scalability and performance portability, Balancing machine specifics with portability.        











5 Hrs.
2. Introduction (Contd.): A look at six parallel computers: Chip multiprocessors, Symmetric multiprocessor architectures, Heterogeneous chip designs, Clusters, Supercomputers, Observations from the six parallel computers. Reasoning about Performance  Motivation and basic concepts: Sources of performance loss, Parallel structure.








5 Hrs 

PART – B
3. Performance  Motivation and basic concepts(Contd):: Performance trade-offs, Measuring performance, Scalable performance. Examples of Multi-Core Architectures - Introduction to Intel Architecture, How an Intel Architecture System works, Basic Components of the Intel Core 2 Duo Processor: The CPU, Memory Controller, I/O Controller; Intel Core i7: Architecture, The Intel Core i7 Processor, Intel QuickPath Interconnect, The SCH; Intel Atom Architecture. 


5 Hrs
4. Introduction to Texas Instruments: Multi-Core Multilayer SoC architecture for communications, infrastructure equipment, Parallel Algorithm Design: Introduction, The Task / Channel model, Foster’s design methodology.

5 Hrs
PART – C
5. Parallel Algorithm Design(Contd): Examples: Boundary value problem, finding the maximum, The n-Body problem, Adding data input. Parallel Programming -1 (Using OpenMP) Designing for threads: Task decomposition, Data decomposition, Data flow decomposition, Implications of different decompositions; Challenges in decomposition, Parallel programming patterns.




5 Hrs
6. Parallel Programming -1 A motivating problem: Error diffusion. Threading and Parallel Programming Constructs: Synchronization, Critical sections, Deadlocks, Synchronization primitives: Semaphores, Locks, Condition variables; Messages, Flow Control-Based concepts: Fence, Barrier; Implementation-Dependent threading issues. 










5 Hrs
PART – D
7. Parallel Programming -2 (Using OpenMP) Introduction, The shared-memory model, Parallel for loops, Declaring private variables, Critical sections, Reductions, Performance improvements, More general data parallelism, Functional parallelism. 











5Hrs
8. Solutions to Common Parallel Programming: Problems Too many threads, Data races, deadlocks, and live locks, Heavily contended locks, Non-blocking algorithms, Thread-safe functions and libraries.






5 Hrs
Text Books: 

1. Calvin Lin, Lawrence Snyder: Principles of Parallel Programming, Pearson Education, 2009. (Listed topics only from Chapters 1, 2, 3) 

2. Michael J. Quinn: Parallel Programming in C with MPI and OpenMP, Tata McGraw Hill, 2004. (Listed topics only from Chapters 3, 17) 

3. Shameem Akhter, Jason Roberts: Multi-Core Programming, Increasing Performance through Software Multithreading, Intel Press, 2006. (Listed topics only from Chapters 3, 4, 7, 9, 10) 

Reference Books: 

1. Introduction to Parallel Computing – Ananth Grama et. al., Pearson Education, 2009. 

2. Reinders : Intel Threading Building Blocks, O’reilly – 2005 

3. David Culler et. al.: Parallel Computer Architecture: A Hardware/Software Approach, Elsevier, 2006. 

IT859 - Intellectual Property Rights (4-0-0) 4

Exam: 3 Hrs.







                 Hours/Week: 4
SEE: 50 Marks







      Total Hours: 52
	#
	Course Outcomes
	Mapping to POs

	1. 
	Have fundamentals of patent Law of UK, USA and India
	1, 4

	2. 
	Learn patent procedures of UK, USA and India
	6, 8

	3. 
	Understand various forms of IP
	7, 12

	4. 
	Know typical case studies involving various forms of IP
	9


PART- A

1. Basics of Intellectual Property and Principles of Patent Law: Concept of Property, Evolution of Patent System, Basics for Protection, Invention, Criteria for Patentability, Non-patentable Inventions, Rights of a Patent Owner, Assignment of Patent Rights, Infringements of Patents, Defences in Patent Infringement. 
6 Hrs.
2. Patent Procedures in India: Main Steps for Prosecution Application, Applications, Preliminary Scrutiny of Document, Publication of Patent Application, Consequences of Publication, Examination, Pre-grant Opposition, Grant and Sealing of Patent, Post-grant Opposition. 


         





7 Hrs.
PART- B
3. Drafting of Patent Specification: Patent Specification, Kinds of Patent Specification, Parts of Patent Specification, Claims, Patentable Aspects of Invention in Specification, Restrictions on Patentability Imposed by Act.     


6 Hrs.
4. Understanding Copyright Law: Historical Overview, Justification of Copyright Law, Subject Matter of Copy Right, Terms of Protection, Concepts, Acquisition in India, Rights of a Copyright Owner, Transfer of Copyright, Infringement of Copyright, Defences in Copyright Infringement. 

        




7 Hrs.
PART- C
5. Basic Principles of Trademark: Justification, Trademark, Rights of Trademark Owner, Transfer of Trademarks, Infringement of Trademarks, Passing off, Comparative Advertising Law, Defences in Trademark Infringement

6 Hrs.
6. Basic Principles of Design Rights: Justification, Subject Matter, Definition of Design, Excluded Subject Matter, Rights of Design Owner, Assignments of Design Rights, Infringement of Designs, and Defences in Design Infringement

7 Hrs.
PART- D
7. International Background of Intellectual Property: Brief Discussion about Paris Convention, Bernes Convention, Patent Cooperation Treaty (PCT), Madrid Agreement, Rome Convention, TRIPS Agreement, WIPO (1996), Comparative Chart between Various IPRs. 




         


6 Hrs.
8. Case Study Relating IPRs: Discussion on Relevant Patent Cases, Copy Right Cases, Trademark Cases, Design Cases. 

         



7 Hrs.
Text Books:

1. Dr. T. Ramakrishna, Basic Principles of Acquisition of IPR, 3rd Edition, CIPRA, NLSIU, Bangalore,  2007

2. Dr. T. Ramakrishna, Ownership and of Enforcement of IPRs,  3rd Edition,  CIPRA, NLSIU, Bangalore,  2007

Reference Books: 

1. Prabudda Ganguli,  Gearing up for Patents: The Indian Scenario, University Press (Reprinted 1999)

2. Dr. B L Wadhera,  Law Relating to IP, 4th Edition, Universal Law Publishing Company

