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ANNAMALAI            UNIVERSITY

413. M.Sc (INFORMATION TECHNOLOGY)
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges for the 
academic year 2022 -2023 ONLY)
	Semester
	Course Code
	Course Title
	Hours
	Credit
	Maximum Marks

	
	
	
	
	
	CIA
	ESE
	Total

	
	
	SEMESTER-I
	
	
	
	
	

	I
	22PINTC11
	Core Theory - I : Data Structures and Algorithm
	5
	4
	25
	75
	100

	
	22PINTC12
	Core Theory - II: Advanced Database Management System
	5
	4
	25
	75
	100

	
	22PINTC13
	Core Theory - III: Advanced Java Programming
	5
	4
	25
	75
	100

	
	22PINTP14
	Core Practical - I : Data Structures and Algorithm using JAVA
	4
	2
	40
	60
	100

	
	22PINTP15
	Core Practical - II: Advanced RDBMS LAB
	4
	2
	40
	60
	100

	
	22PINTE16
	Core Elective- I
	4
	4
	25
	75
	100

	
	22PINTO17
	Open Elective-I
	3
	3
	25
	75
	100

	
	
	Total
	30
	23
	
	
	700

	
	
	SEMESTER-II
	
	
	
	
	

	 II
	22PINTC21
	Core Theory - IV: Advanced Operating System
	5
	4
	25
	75
	100

	
	22PINTC22
	Core Theory - V: Advanced Web Technology
	5
	4
	25
	75
	100

	
	22PINTC23
	Core Theory - VI: Visual Programming
	5
	4
	25
	75
	100

	
	22PINTP24
	Core Practical - III: Advanced Web Technology LAB
	4
	2
	40
	60
	100

	
	22PINTP25
	Core Practical  - IV: Visual Programming LAB
	4
	2
	40
	60
	100

	
	22PINTE26
	Core Elective- II
	5
	4
	25
	75
	100

	
	22PHUMR27
	Compulsory Course: Human Rights
	2
	2
	25
	75
	100

	
	
	Total
	30
	22
	
	
	700

	
	
	SEMESTER-III
	
	
	
	
	

	III
	22PINTC31
	Core Theory - VII: Open Source Computing
	5
	4
	25
	75
	100

	
	22PINTC32
	Core Theory - VIII: Big Data Analytics and Data

Science
	5
	4
	25
	75
	100

	
	22PINTC33
	Core Theory - IX: Research Methodology
	5
	4
	25
	75
	100

	
	22PINTP34
	Core Practical - V: Open Source Computing lab
	4
	2
	40
	60
	100

	
	22PINTP35
	Core Practical - VI: Data Analytic Lab using R
	4
	2
	40
	60
	100

	
	22PINTE36
	Core Elective- III:
	4
	4
	25
	75
	100

	
	22PINTO37
	Open Elective-II:
	3
	3
	25
	75
	100

	
	
	MOOC Courses
	
	
	
	
	

	
	
	Total
	30
	23
	
	
	700

	
	
	SEMESTER-IV
	
	
	
	
	

	 IV
	22PINTC41
	Core Theory - X: Advanced Computer Networks
	5
	4
	25
	75
	100

	
	22PINTC42
	Core Theory - XI: Smart Device Programming
	5
	4
	25
	75
	100

	
	22PINTP43
	Core Practical - VII: Advanced Computer Networks  Lab
	4
	2
	40
	60
	100

	
	22PINTP44
	Core Practical - VIII: Smart Devices Programming Lab
	4
	2
	40
	60
	100

	
	22PINTE45
	Core Elective- IV:
	4
	4
	25
	75
	100

	
	22PINTD46
	Core project
	8
	6
	25
	75
	100

	
	
	Total
	30
	22
	
	
	600

	
	
	Grand Total
	120
	90
	
	
	2700


List Of Core Electives (Choose 1 out3 in each Semester)
	I
	22PINTE16-1
	Computer Communication
	4
	4
	25
	75
	100

	
	22PINTE16-2
	Software Project Management
	4
	4
	25
	75
	100

	
	22PINTE16-3
	Computer Organization and Architecture
	4
	4
	25
	75
	100

	II
	22PINTE26-1
	Web services
	5
	4
	25
	75
	100

	
	22PINTE26-2
	Internet of Things concepts and practices
	5
	4
	25
	75
	100

	
	22PINTE26-3
	Business Intelligence
	5
	4
	25
	75
	100

	III
	22PINTE36-1
	Digital Image Processing
	4
	4
	25
	75
	100

	
	22PINTE36-2
	Compiler Design
	4
	4
	25
	75
	100

	
	22PINTE36-3
	Optimization techniques
	4
	4
	25
	75
	100

	IV
	22PINTE45-1
	Machine Learning
	4
	4
	25
	75
	100

	
	22PINTE45-2
	Soft Computing
	4
	4
	25
	75
	100

	
	22PINTE45-3
	Block chain Technology
	4
	4
	25
	75
	100


List Open Electives (Choose 1 out 3 in each Semester)
	I
	22PINTO17-1
	Fundamentals of Computer Applications
	3
	3
	25
	75
	100

	
	22PINTO17-2
	E-Commerce
	3
	3
	25
	75
	100

	
	22PINTO17-3
	Internet ant its Applications
	3
	3
	25
	75
	100

	III
	22PINTO37-1
	Multimedia and its Applications
	3
	3
	25
	75
	100

	
	22PINTO37-2
	Management Information system
	3
	3
	25
	75
	100

	
	22PINTO37-3
	Human Computer Interaction
	3
	3
	25
	75
	100


	SEMESTER - I

CORE – I
	22PINTC11: DATA STRUCTURES AND ALGORITHMS


	CREDITS: 4

HOURS: 5/W

	COURSE OBJECTIVES 


1. To impart the basic concepts of data structures and algorithms.

2. To understand the concepts of about stacks, queues, lists trees and graphs.

3. To gain knowledge on hashing/symbol tables and study various sorting algorithms.
4. To Study various sorting algorithms.
5. To develop applications using data structures.
Unit I

Introduction of algorithms, analyzing algorithms, Arrays:  Representation of Arrays, Implementation of Stacks and queues, Application of Stack: Evaluation of Expression - Infix to postfix Conversion - Multiple stacks and Queues, Sparse Matrices.
Unit II
Linked list: Singly Linked list - Linked stacks and queues – polynomial addition - More on linked Lists - Doubly linked List and Dynamic Storage Management - Garbage collection and compaction.
Unit III
Trees: Basic Terminology - Binary Trees - Binary Tree representations - Binary trees – Traversal - More on Binary Trees - Threaded Binary trees - counting Binary trees. Graphs: Terminology and Representations - Traversals, connected components and spanning Trees, Single Source Shortest path problem.
Unit IV
Symbol Tables: Static Tree Tables - Dynamic Tree Tables - Hash Tables: Hashing Functions - overflow Handling. External sorting: Storage Devices - sorting with Disks: K-way merging - sorting with tapes.
Unit V
Internal sorting: Insertion sort - Quick sort - 2 way Merge sort - Heap sort - shell sort - sorting on keys. Files: Files, Queries and sequential organizations - Index Techniques - File organization.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1) Analyse suitable data structures for various applications.

2) Learn sorting techniques.

3) Understand the different file organizations.

4) Familiarize with the usage of symbol tables.

5) Analyse suitable data structures for various applications.

Text Books
6) Ellis Horowitz, Sartaj Shani, Data Structures, Galgotia publication.

Supplementary Readings
7) Tenenbaum M, Yedidyah Langsam, Moshe J. Augenstein, Data structures Using C Aaron Kindersley (India) Pvt. Ltd.,

8) Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, Data structure and Algorithms, Pearson Education Pvt. Ltd.

9) Algorithms and Data Structures :

10) https://www.syncfusion.com/ebooks/datastructurespart1/algorithms-and-data-structures 
11) https://www.programiz.com/dsa
12) https://www.tutorialspoint.com/data_structures_algorithms/index.htm
OUTCOME MAPPING 
	COs/ POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	3
	2
	3

	CO2
	3
	2
	3
	2
	1

	CO3
	3
	1
	3
	2
	3

	CO4
	3
	2
	2
	3
	2

	CO5
	2
	2
	3
	2
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
CORE – II
	22PINTC12: ADVANCED DATABASE MANAGEMENT SYSTEM
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES

1. To understand the basic concepts and terminology related to DBMS and Relational Database Design.

2. To the design and implement Distributed Databases.

3. To apply normalization techniques to improve database design.

4. To understand advanced DBMS techniques to construct tables and write effective queries, forms, and reports.

5. Analyze a T/O based techniques for designing the database.

Unit I

Formal review of relational database and FDs Implication, Closure, its correctness

 Unit II

3NF and BCNF, Decomposition and synthesis approaches, Review of SQL99, Basics of query processing, external sorting, file scans

 Unit III

Processing of joins, materialized vs. pipelined processing, query transformation rules, DB transactions, ACID properties, interleaved executions, schedules, serialisability

Unit IV

Correctness of interleaved execution, Locking and management of locks, 2PL, deadlocks, multiple level granularity, CC on B+ trees, Optimistic CC

 Unit V

T/O based techniques, Multiversion approaches, Comparison of CC methods, dynamic databases, Failure classification, recovery algorithm, XML and relational databases.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to

13) Exposure for students to write complex queries including full outer joins, self-join, sub queries, and set theoretic queries.

14) Know how of the file organization, Query Optimization, Transaction management, and database administration techniques.

15) Elaborate the concept of Concurrency control and Failure Recovery.

16) Illustrate concept of CC on B++ tree, Optimistic CC 

17) Use Modern database such as XML and relational databases. 
Text Books

18) R. Ramakrishnan, J. Gehrke, Database Management Systems, McGraw Hill, 2004.
19) A. Silberschatz, H. Korth, S. Sudarshan, Database system concepts, 5/e, McGraw Hill, 2008.

Supplementary Readings
20) K. V. Iyer, Lecture notes available as PDF file for classroom use.
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	2
	2
	2
	3

	CO2
	2
	3
	2
	2
	2

	CO3
	3
	2
	2
	2
	2

	CO4
	2
	3
	3
	2
	2

	CO5
	3
	2
	2
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
CORE – III
	22PINTC13: ADVANCED JAVA PROGRAMMING
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
21) 1.To get familiar with the concept of packages, interface
22) 2.Able to understand Inheritance and Exception handling in java.
23) 3.To learn the concept of
Graphical User
Interface (GUI)
24) 4.Analyse  Network Programming, and database manipulation
25) 5.Student will be able to develop web application using Java Servlet and Java Server Pages technology
Unit I

Data Types, Variables and Arrays: Primitive Types-Literals-Variables-Type Conversion and Casting- Arrays. Operators: Arithmetic- Bitwise-Relational- Boolean-Logical – Assignment-Conditional.  Control   Statements:  Selection statements- Iteration Statements- Jump Statements. Classes and Methods: Fundamentals- Declaring objects- Methods- Constructors-Overloading Methods- Recursion – Nested and Inner Classes-Command Line Arguments.
Unit II

Inheritance: Basics-Super Class- Method Overriding- Abstract Classes.  Packages and Interfaces: Packages- Access Protection – Importing Packages- Interfaces. Exception Handling: Fundamentals – Types – Try and Catch – Throw – throws- Finally – Built in Exceptions.
Unit III

The Applet Class: Basics – Architecture – Applet Skeleton – Display Methods – Status Window- Passing Parameters. Event Handling: Event Model – Classes – KeyEventClass- Event Listner Interfaces. AWT: Window Fundamentals – Working with frame windows- Graphics- Working with color- working with fonts. AWT controls  –  Labels-  Buttons-  Check  Box- Choice  Controls  –  Lists-  Scroll  Bars   – TextField- Text Area.
Unit IV

Servlet Fundamentals: Servlet overview and  Architecture- Servlet Basics- Servlets and HTML-  servlet  Sessions-  Servlets,  JDBC,  and  Inter  Servlet  Communications. JSP Fundamentals: JSP Overview and Architecture – JSP Implicit Objects – JSP Standard Actions- Handling JSP Errors – Custom JSP Tag Libraries.
Unit V

Using Relational   Databases:   Introduction   –   JDBC   Drivers   for   RDBM   Systems- Using java.sql API, Using javax.sql   API   –   connection   pooling.   Network Programming:  Introduction – Working with URLs –   Working   with   Sockets   – Remote Method Invocation.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to
26) Identify classes, objects, members of a class and the relationships among them needed for a finding the solution to specific problem.

27) Use the Java language for writing well-organized, complex computer programs with both command line and graphical user interfaces.

28) Identify and describe common abstract user interface components to design GUI in Java using Applet & AWT along with response to events.

29) Apply Servlets and   JSP   for   creating   Web   based applications using JDBC

30) Design and Develop various application by Integrating any of Servlets, JSPs, Swing and Applet using Database

Text Books
31) Herbert Schildt, “Java the Complete Reference”, Oracle Press, TMH Company Ltd, New Delhi, 9th Edition, 2014.

32) James goodwill, “ Developing Java Servlets: Web applications with servlets and  JSP”,  2nd   Edition,  SAMS  Publishers,  USA 

33) Joe Wiggles worth and Paula McMillan, “Java Programming Advanced Topics”, 3rd Edition, TMH, 2009.

Supplementary Readings
34) Alan Grid, “Java Programming”, Via Etenea Limited, 2020.

35) John Dean, Raymond Dean, “Introduction to Programming with JAVA- A Problem Solving Approach”, Tata McGraw Hill, 2012.

36) Ralph Bravaco, Shai Simonson, “Java Programming: From the Ground Up”, Tata McGraw Hill, 2012.

37) Herbert Schildt, Dale Skrien, “Java Fundamentals – A Comprehensive Introduction”, Tata McGraw Hill, 2013.

OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	2
	2

	CO2
	3
	3
	2
	2
	2

	CO3
	2
	3
	3
	2
	2

	CO4
	1
	3
	3
	2
	1

	CO5
	2
	3
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER – I
Core Practical – I
	22PINTP14: DATA STRUCTURES AND ALGORITHM USING JAVA
	CREDITS: 2
HOURS: 4/W


COURSE OBJECTIVES
38) To develop skills to design and analyse simple linear and non-linear data structures.

39) It enables them to gain knowledge in practical application of data structures.

40) To Understand concepts about searching and sorting techniques

41) To understand basic concepts about Stacks, Queues, List, Tree and Graphs.

42) To understanding about writing algorithm and step by step approach in solving with the help of fundamental data structures.

List of Experiments:
43) Write a Java program to create two array lists of integers. Sort and store the elements of both of them in third list.

44) Write a Java program to multiply two matrices A and B and store the resultant matrix in C using arrays.

45) Write a Java program to experiment the operation of STACK using array.

46) Write a Java program to create menu driven options to implement QUEUE to perform the following

(i) Insertion

(ii) Deletion

(iii) Modification

(iv) Listing of elements

47) Write a Java program to create Linked list representations of 
 employee records and do the following operations using pointers.

(i) To add a new record.

(ii) To delete an existing record.

(iii) To print the details about an employee.

(iv) To find the number of employees in the structure.

48) Write a Java Program to count the total nodes of the linked list.

49) Write a Java program to insert an element at the end of the linked  list.

50) Write a Java program to insert an element at the beginning of a 
doubly linked list.

51) Write a Java program to display the hash table, using the mid 
square method.

52) Write a Java program to demonstrate Binary Search.

53) Write a Java program to insert nodes into a Binary tree and to 
traverse in pre order.

54) Write a Java program to traverse the given binary tree using all 
traversal methods.

55) Write a Java program to arrange a set of numbers in ascending 
order using QUICK SORT.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

56) Learn and develop the mathematical logic and algorithm.

57) Describe the dynamic memory concepts.

58) Analyse the problem and should have the implementation of the non-linear data structures like Tree and Graph.

59) Implement the various Searching and Sorting Techniques with Time complexity.

60) Understand and implement the appropriate data structures with optimized memory and computational time complexity.
OUTCOME MAPPING 
	COs/ POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	3

	CO2
	3
	3
	2
	3
	2

	CO3
	3
	3
	3
	1
	2

	CO4
	3
	3
	2
	2
	3

	CO5
	3
	2
	3
	3
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
Core Practical – II
	22PINTP15: ADVANCED RDBMS LAB
	CREDITS: 2
HOURS: 4/W


COURSE OBJECTIVES

61) To explore the features of a Database Management Systems.

62) To interface a database with front end tools.

63) To understand the internals of a database system

64) To use of different Evaluation Plans

65) To interface of Concurrency &Transcations& Big Date Analysis Using Hadoop.
Experiments
1. Basic SQL

2. Intermediate SQL

3. Advanced SQL

4. ERModeling

5. Database Design and Normalization

6. Accessing Databases from Programs using JDBC

7. Building Web Applications using PHP & MySQL

8. Indexing and Query Processing

9. Query Evaluation Plans

10. Concurrency and Transactions

11. Big Data Analytics using Hadoop

 

COURSE OUTCOMES

After completing the Course successfully, the student will be able to

66) Ability to use databases for building web applications.

67) Gaining knowledge about the internals of a database system.

68) To use of ER Modeling, Database Design & Normalization

69) Implement the plan using Web Applications Using PHP & My SQL

70) Analysis various Query Evaluation plans, Big Data Analysis
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	2
	3

	CO2
	3
	3
	2
	3
	2

	CO3
	2
	3
	3
	2
	2

	CO4
	2
	2
	3
	2
	3

	CO5
	3
	3
	2
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
Core Elective – 1
	22PINTE16-1: COMPUTER COMMUNICATION
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To understand the basics of data communication and networking.

2. To understand the functions and services of all Seven layers of OSI model.

3. To get a complete knowledge of the network layer routing protocols.

4. To know the protocols used in OSI Upper layers.
5. To get an idea of latest network technologies.
UNIT – I: DATA COMMUNICATION & NETWORKING BASICS
Data transfer modes - Telephone system - Protocols & standards –Multiplexing-Circuit switching - Message & packet switching - Introduction to LAN, MAN & WAN - IEEE standards for LAN – Network topologies.  

UNIT - II : OSI LOWER LAYERS
Network models – OSI layer architecture – Issues in data traffic over network – Physical layer standards – Data link control & protocol – ARQ schemes – HDLC protocol.  

UNIT – III: NETWORK LAYERS
Need for Internetworking – Addressing – Routing Algorithms - Routing Issues – Internet protocol (IPV4/V6) – Congestion & flow control mechanism – TCP/IP model.  

UNIT – IV: OSI HIGHER LAYERS
Transport layer – TCP & UDP – Session layer issues – Presentation layer – Application layer.  

UNIT – V: APPLICATION & INTRODUCTION TO ISDN
Application layer: Email – FTP – HTTP–Compression Techniques. Introduction to ISDN – Broadband ISDN Features – ATM Concept.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Understand and Contrast the concept of Signals, OSI & TCP/IP reference models and discuss the functionalities of each layer in these models.

2. Understand how information can be sent via communication interfaces and links.

3. Analyze and apply various routing algorithms to find shortest paths for packet delivery.

4. Explain the details of Transport Layer Protocols (UDP, TCP) and suggest appropriate protocol in reliable/unreliable communication.

5. Analyze the features and operations of various application layer protocols such as HTTP, DNS and SMTP.

Text Books

1. Behrouz A.Fehrouzan, “Data communication & Networking” Mc‐Graw Hill, 3rd Edition, 2004.

2. Andrew S.Tanenbaum, “Computer Networks”, 4th edition, Pearson education, 1999.

Supplementary Readings
1. Frank H. P. Fitzek, Patrick Seeling, Fabrizio Granelli, “Computing in Communication Networks”, Elsevier Science, 2020.

2. W.Stallings, “Data & Computer communication”, 3rd Edition, NY Pearson, 2014.

3. Rarnier Handel, N.Huber, Schroder, “ATM Networks Concepts, Protocols Applications” , Addison Welsey, 1999.

OUTCOME MAPPING 
	COs / POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	1
	2
	2
	2

	CO2
	3
	3
	2
	2
	1

	CO3
	3
	3
	3
	1
	2

	CO4
	3
	2
	1
	3
	3

	CO5
	3
	2
	2
	2
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
CORE ELECTIVE – 1
	22PINTE16-2: SOFTWARE PROJECT MANAGEMENT


	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To provide sound knowledge in Project Management.

2. To understand the importance of  requirement gathering

3. To explore different models in Software Development

4. To know the workflow of a Project

5. To identify various actors in the activity

UNIT I: INTRODUCTION TO SOFTWARE PROJECT MANAGEMENT
Introduction: Project – Software Projects vs other types of Project – Activities Covered by SPM – Some Ways of Categorizing Software Projects – Stakeholders, Setting Objectives – The Business Case - Project Success and Failure - Management and Management Control. Project Evaluation:A Business Case – Project Portfolio Management – Evaluation of Individual Projects – Cost Benefit Evaluation – Risk Evaluation.

UNIT II: PROJECT PLANNING AND SELECTION OF PROJECT APPROACH

Project Planning - Introduction to Step Wise Project Planning – Step 0 to Step 10. Selection of an Appropriate Project Approach -Introduction – Build or Buy – Choosing Methodologies and Technologies – Software Processes and Process Models – Choice of Process Models – The Waterfall Model– Prototyping – other ways of categorizing prototype- Agile Methods – Extreme Programming - Selecting the Most Appropriate Process Model.

UNIT III:  EFFORT ESTIMATION AND ACTIVITY PLANNING

Effort Estimation – Introduction –Estimates – Problems with Over and Under-estimate – Basis for Software Estimating – Effort Estimation Techniques – Bottom-up Estimating – Top-down Approach and Parametric Models – Expert Judgment -  Estimating by Analogy – Albrecht Function Point Analysis – Function Mark II – COCOMO & COCOMO II – Cost Estimation – Staffing Pattern. Activity Planning –Introduction – Objectives of Activity Planning – When to plan – Project Schedules – Project and Activities – Sequencing and Scheduling Activities – Networking Planning Models – Formulating a Network Model– Activity on Arrow Networks.

UNIT IV: RISK MANAGEMENT, RESOURCE ALLOCATION AND MONITORING

Risk Management –Risk – Categories of Risk – A Framework for Dealing with Risk – Risk Identification – Risk Assessment – Risk Planning – Risk Management. Resource Allocation –Introduction – The Nature of Resources – Identifying Resource Requirements – Scheduling Resources. Monitoring –Creating the Framework – Collecting the Data – Review and Project Termination Review – Visualizing Progress – Cost Monitoring and Earned Value Analysis – Getting the Project Back to Target – Change Control – SCM.

UNIT V: MANAGING PEOPLE AND WORKING IN TEAMS

Managing People –Understanding Behavior – Organizational Behavior – Selecting the Right Person for the Job – Instruction in the Best Methods – Motivation – The Oldham-Hackman Job Characteristics Model – Stress – Health and Safety. Working in Teams –Introduction – Becoming a Team – Decision Making – Organization and Team Structures – Coordination Dependencies – Dispersed and Virtual Teams – Communication Genres – Communication Plans – Leadership.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Students are able to understand the activities during the project scheduling of any software application.

2. Students are able to learn the risk management activities and the resource allocation for the projects

3. Students are able to apply the software estimation and recent quality standards for evaluation of the software Projects.

4. Students are able to acquire knowledge and skills needed for the construction of highly reliable software project.

5. Students are able to able to create reliable, replicable cost estimation that links to the requirements of project planning and managing.
Text  Books
1. BOB Hugues, Mike Cotterell, Rajib Mall “Software Project Management”, McGraw Hill, Fifth Edition,2011.

Supplementary Readings
1. Futrell, “Quality software Project management”, Pearson Education India.

2. Royce, “Software Project Management”, Pearson Education India.

Web References

1. https://www.lynda.com/Project-Management-training-tutorials/39-0.html
2. www.rspa.com/spi/project-mgmt.html
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
Core Elective – 1
	22PINTE16-3: COMPUTER ORGANIZATION AND ARCHITECTURE
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To understand the Architecture and Organization of the Computer System.

2. To understand what a process is going on the Address modes and Programs.

3. To understand different approaches to Memory management Systems.

4. Students should be able to how to process going on Input and Output Organizations.

5. Students should understand the Computer Instruction, Arithmetic Instruction and Logical Instruction.

Unit I

Basic of Computer, Von Neumann Architecture, Generation of Computer, Classification of Computers, Instruction Execution. Register Transfer and Micro operations: Register Transfer, Bus and Memory Transfers, Three-StateBusBuffers,MemoryTransfer,Micro-Operations,Register Transfer Micro-Operations, Arithmetic Micro-Operations, Logic Micro-Operations, ShiftMicro-Operations.
Unit II

Stack Organization, Register Stack, Memory Stack, Reverse Polish Notation. Instruction Formats, Three- Address Instructions, Two – Address Instructions, One - Address Instructions, Zero - Address Instructions, RISC Instructions, Addressing Modes. RISC & CISC and their characteristics.
Unit III

Addition And Subtraction With Signed-Magnitude, Multiplication Algorithm, Booth Multiplication Algorithm, Array Multiplier, Division Algorithm, Hardware Algorithm, Divide Overflow, Floating-Point Arithmetic Operations, Decimal Arithmetic Operations, BCD Adder, BCD Subtraction.
Unit IV

Modes Of Transfer, Priority Interrupt, DMA, Input-Output Processor (IOP), CPU-IOP Communication. Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory, Cache Memory, Virtual Memory, Associative Memory.
Unit V

Control memory – Address sequencing – Design of Control unit. Pipelining: Parallel Processing, Pipelining- Arithmetic Pipeline, Instruction Pipeline. Multiprocessors: Characteristics of Multiprocessors, Interconnection Structure: Time-Shared Common Bus, Multi-Port Memory, Cross bar Switch, Multistage Switching Network, Hyper cube Interconnection.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to

1. Understand
the
Organization
of
Computer
and
Basic Architecture Components involved in Computer Designs.

2. Describe the Central Processing Units system and Address, Arithmetic and Logical Instructions.

3. Understand
the
Organization
of
Computer
and
Basic Architecture Components involved in Computer Designs.

4. Understand the Addressing methods and Programs of Bus Structure in Computer Systems.

5. Understand Pipeline, Parallel Processing  and multiprocessor characteristics.

Text Books
1. Morris M Mano. “Computer System Architecture”, By Pearson paperback, (2017) ThirdEdition.
2. John.P. Hayes“Computer System Architecture”,.McGrawHill(1988).
3. Hamacher C.,Vranesic Z.,Zaky S.,“ Computer Organization, McGraw Hill(2009), Fifth Edition.

4. HwangK. Briggs,“Computer Architecture and parallel Processing“, Paperback (1984).
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	2
	2
	3
	3
	3

	CO4
	3
	2
	1
	2
	3

	CO5
	3
	2
	3
	2
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
Open Elective – 1
	22PINTO17-1: FUNDAMENTALS OF COMPUTER APPLICATIONS
	CREDITS: 3
HOURS: 3/W


COURSE  OUTCOMES

71) To know about computer and basic applications of computer.

72) Toget knowledge about operating system.
73) To aim at imparting a basic level appreciation Programme.
74) To Understand word processing.
75) To develop Word spread sheet and power point Presentation.

UNIT I: KNOWING COMPUTER

What is Computer - Basic Applications of Computer - Components of Computer System -Central Processing Unit (CPU) – VDU -Keyboard and Mouse - Other input/output Devices -Computer Memory - Concepts of Hardware and Software - Concept of Computing - Data and Information; Applications of IECT - Connecting keyboard – mouse - monitor and printer to CPU and checking power supply.
UNIT II: OPERATING COMPUTER USING GUI BASED OPERATING SYSTEM

What is an Operating System - Basics of Popular Operating Systems - The User Interface -Using Mouse - Using right Button of the Mouse and Moving Icons on the screen - Use of Common Icons - Status Bar - Using Menu and Menu – selection - Running an Application -Viewing of File - Folders and Directories - Creating and Renaming of files and folders -Opening and closing of different Windows - Using help - Creating Short cuts - Basics of OS Setup-Commonutilities.
UNIT III: UNDERSTANDING WORD PROCESSING

Word Processing Basics – Opening and Closing of documents-Text creation and Manipulation –Formatting of text-Table handling-Spell check-language setting and thesaurus-Printing of word document.
UNIT IV: USING SPREADSHEET

Basics of Spread sheet - Manipulation of cells - Formulas and Functions - Editing of Spread Sheet-printing of Spread Sheet.
UNIT V: MAKING SMALL PRESENTATION

Basics of presentation software-Creating Presentation-Preparation and Presentation of Slides-Slide Show-Taking print outs of presentation/handouts.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

76) Students are able to know about computer and basic applications of computer.

77) Students are able to get knowledge about operating system

78) Students are able to aim at imparting a basic level appreciation Programme

79) Students can able to make spread sheets and its styles

80) Students get knowledge about Power point presentation.
Text Books
1. Introduction to Computer Applications , TNAU , TamilNadu https://www.agrimoon.com/introduction-to-computer-applications-pdf-book/ 
Web References

1. https://homepage.cs.uri.edu/faculty/wolfe/book/Readings/Reading0
2. https://peda.net/kenya/ass/subjects2/computer-studies/form-1/ itc2
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	2
	3
	1

	CO2
	2
	3
	3
	1
	2

	CO3
	2
	2
	3
	2
	2

	CO4
	2
	2
	3
	2
	2

	CO5
	2
	2
	1
	3
	1


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
OPEN ELECTIVE – 1
	22PINTO17-2: E-COMMERCE

	CREDITS: 3
HOURS: 3/W


COURSE  OUTCOMES

81) Discuss fundamentals of e-commerce, types and applications.

82) Evaluate the role of the major types of information systems in a business environment and their relationship to each other

83) Assess the impact of the Internet and Internet technology on business electronic commerce and electronic business

84) Learn strategies for e-commerce, Mobile Commerce, Wireless Application Protocol

85) Learn  WAP technology and Mobile Information devices.
Unit I: INTRODUCTION
Definition of Electronic Commerce, E-Commerce: technology and prospects, incentives for engaging in electronic commerce, needs of E-Commerce, advantages and disadvantages, framework, Impact of E-commerce on business, E-Commerce Models.

Unit II: NETWORK INFRASTRUCTURE FOR E- COMMERCE
Internet and Intranet based E-commerce- Issues, problems and prospects,  Network Infrastructure, Network Access Equipments, Broadband telecommunication (ATM, ISDN, FRAME RELAY). Mobile Commerce: Introduction, Wireless Application Protocol, WAP technology, Mobile Information device.

Unit III: WEB SECURITY
Security Issues on web, Importance of Firewall, components of Firewall, Transaction security, Emerging client server, Security Threats, Network Security, Factors to consider in Firewall design, Limitation of Firewalls.

Unit IV: ENCRYPTION
Encryption techniques, Symmetric Encryption: Keys and data encryption standard, Triple encryption, Secret key encryption; Asymmetric encryption: public and private pair key encryption, Digital Signatures, Virtual Private Network.

UNIT V: ELECTRONIC PAYMENTS
Overview, The SET protocol, Payment Gateway, certificate, digital Tokens, Smart card, credit card, magnetic strip card, E-Checks, Credit/Debit card-based EPS, online Banking. EDI Application in business, E- Commerce Law, Forms of Agreement, Govt. policies and Agenda.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

86) Understand the basic concepts and technologies used in the field of   management information systems

87) Understand the processes of developing and implementing information systems

88) Be aware of the ethical, social, and security issues of information systems and develop an understanding of how various information systems work together to accomplish the information objectives of an organization

89) Understand the role of information systems in organizations, the strategic management processes, and the implications for the management.

90) Learn about the importance of managing organizational change associated with information systems implementation.
Text Books
91) Ravi Kalakota, Andrew Winston, “Frontiers of Electronic Commerce”, Addison Wesley.
Supplementary Readings
92) Pete Lohsin, John Vacca “Electronic Commerce”, New Age International, 2006.

93) Sandeep Srivastava, Meera Goyal, Shalu Porwal, “E-Commerce”, SBPD Publications, 2021.

94) Goel, Ritendra, “E-commerce”, New Age International, 2007.

95) Laudon, “E-Commerce: Business, Technology, Society”, Pearson Education, 2008.

96) Bajaj and Nag, “E-Commerce the cutting edge of Business”, TMH. 2005.
OUTCOME MAPPING 
	COs / POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	1
	3
	3

	CO2
	3
	3
	2
	2
	2

	CO3
	3
	2
	3
	2
	3

	CO4
	2
	3
	2
	3
	2

	CO5
	1
	3
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - I
OPEN ELECTIVE – 1
	22PINTO17-3: INTERNET AND ITS APPLICATIONS


	CREDITS: 3
HOURS: 3/W


COURSE  OBJECTIVES

97) To understand the basic ideas of internet and its applications.

98) Learn internet technologies

99) Learn types of servers

100) To understand various networks

101) A study of Current online applications

Unit-1

Introduction To The Internet: Computer in Business - Networking - Internet - E-mail - Resource Sharing - Gopher - World Wide Web - Telnet - Bulletin Board Service - Wide Area Information Service.
Unit-2

Internet Technologies: Modem - Internet addressing - Physical connections - Telephone Lines - Internet browsers - Internet Explorer - Netscape Navigator.
Unit-3

Web Server - Proxy Server - Web Browser - Search Engines - Search Tools - Firewalls - Data Security.
Unit-4

Internet Relay Chat - Types of Network - Packet Switched Network - Circuit Switched Network - TCP/IP - Internet Protocol.
Unit-5

Case Study: Online Passport - Online Gas Services - Online Train Reservation - Tamilnadu government services
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

102) Understand Internet technologies.

103) Understand basics of communications

104) Learn about web servers

105) Learn about web browser and search engines

106) Learn about online applications
Text Books
107) C Xavier, "World Wide Web with HTML", Tata McGraw Hill Education, (2000).

108) H.M.Deital, P.J. Deital, "Internet and World Wide Web - How to Program", 4th Edition "PHI Learning.

109) Raj Kamal, "Internet and Web Technologies", 7th Reprint, Tata McGraw Hill Education, (2007).
OUTCOME MAPPING 
	COs/ POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	2
	2

	CO2
	3
	3
	3
	3
	3

	CO3
	3
	3
	2
	3
	1

	CO4
	3
	3
	3
	3
	3

	CO5
	3
	3
	3
	3
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
Core – IV
	22PINTC21: ADVANCED OPERATING SYSTEM
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
1. Learn basic Concepts of Operating System.
2. Enrich knowledge about Process and Processor Management.
3. Acquire knowledge in Memory Management with various algorithm.
4. Implementing various Job Scheduling functions and policies.
5. Knowledge gaining in file Management.
Unit I
Operating Systems Objectives and functions – Operating System and User /Computer Interface, Operating System as a Resource Manager: Evaluation of Operating Systems –Serial Processing, Sample Batch Systems, Time Sharing Systems.
Unit II
Process Description, Process Control Processes and Threads. Concurrency–Principles of Concurrency, Mutual Exclusion – Software support, Dekker’s Algorithm –Mutual Exclusion–Hardware support, Mutual Messages–Deadlock–Deadlock prevention, Deadlock Detection, Deadlock Avoidance–An Integrated deadlock Strategy.
Unit III
Memory Management–Memory Management Requirements–Fixed Partitioning, Placement Algorithm, Relocation in a Paging System – Sample Segmentation. Virtual Memory–Paging Address Translation in a Paging System. Segmentation–Organization, Address Translation in a Segmentation System – Combined Paging and Segmentation–Virtual Memory–Operating System Software–Fetch Policy, Placement Policy and replacement Policy, Page buffering resident set Management.
Unit IV
Scheduling – Types of Scheduling, scheduling Algorithms, scheduling criteria, FIFO, Round Robin, Shortest Process next, Shortest Remaining Time, Highest response ratio and Feedback scheduling Performance comparison–Fair–Share Scheduling. I/O Management and disk scheduling–Organization of the I/O function–the Evaluation of the I/O function, Logical structure of the I/O function, I/O Buffering, Disk Cache.
Unit V
File Management Files, File Management Systems, File System Architecture, and Functions of File Management File Directories–File Sharing–Secondary Storage Management – File allocation.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Operating System Usages and functions

2. we can understand, How to  control the Processor through Operating System 

3. Get better experience in Memory management in OS

4. Acquire  knowledge in Job Scheduling techniques

5. File management helps to storing and sharing Data
Text Books
1. William Stallings, “Operating Systems”, Second edition, Maxwell McMillan, International Editions, 1997.
2. Charles Crowley, “Operating Systems-A Design Oriented Approach”, IRWIN Publications Chicago, 1997.
Supplementary Readings
1. Ann McIver McHoes and Ida M. Flynn , Understanding Operating Systems , Sixth Edition, Course Technology, Cengage Learning,2011
2. Ann McHoes, Ida M. Flynn, Understanding Operating Systems, Seventh Edition, Cengage Learning, 2013.
3. DeitalH.M. “An Introduction to Operating Systems”, Addison Wesley Publishing
4. Silberchatz.A., Peterson.J.L., GalvanP. “Operating System Concepts”, Third Edition, Addison Wesley Publishing Co., 1992.
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	1
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	1
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	2
	1
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II

Core –V
	22PINTC22: ADVANCED WEB TECHNOLOGY
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
1. Explore the backbone of webpage creation by developing .NET skill.

2. Enrich knowledge about HTML control and web control classes

3. Provide depth knowledge about ADO.NET

4. Understand the need of usability, evaluation methods for web services.
5. Developing Component based Programming.

Unit I
OVERVIEW OF ASP.NET - The .NET framework – Learning the .NET languages Data types – Declaring variables- Scope and Accessibility-Variable operations-Object Based manipulation-Conditional Structures-Loop Structures-Functions and Subroutines. Types, Objects and Namespaces: The Basics about Classes- Value types and Reference types- Advanced class programming- Understanding namespaces and assemblies. Setting Up ASP.NET and IIS.
Unit II

Developing ASP.NET Applications - ASP.NET Applications: ASP.NET applications–Code behind-The Global.asax application file-Understanding ASP.NET Classes- ASP.NET Configuration. Web Form fundamentals: A simple page applet-Improving the currency converter-HTML control classes-The page class-Accessing HTML server controls. Web controls: Web Control Classes – Auto Post Back and Web Control events-Accessing web controls. Using Visual Studio. NET: Starting a Visual Studio. NET Project- Web form Designer- Writing code-Visual studio.NET debugging. Validation and Rich Controls: Validation-A simple Validation example-Understanding regular expressions- A validated customer form. State management- Tracing, Logging, and Error Handling.
Unit III
Working with Data-Overview of ADO.NET-ADO.NET and data management-Characteristics of ADO.NET-ADO.NET object model. ADO.NET data access: SQL basics–Select, Update, Insert, Delete statements- Accessing data- Creating a connection- Using a command with a Data Reader - Accessing Disconnected data - Selecting multiple tables – Updating Disconnected data. Data binding: Single value Data Binding- Repeated value data binding- Data binding with data bases. Data list – Data grid – Repeater – Files, Streams and Email – Using XML
Unit IV

Web Services- Web services Architecture:  Internet programming then and now-WSDL–SOAP-Communicating with a web service-Web service discovery and UDDI. Creating Web services: Web service basics - The Stock Quote web service – Documenting the web service-Testing the web service- Web service Data types- ASP.NET intrinsic objects. Using web services: Consuming a web service-Using the proxy class-An example with Terra Service.
Unit–V
AdvancedASP.NET-Component Based Programming: Creating a simple component–Properties and state-Database components-Using COM components. Custom controls: User Controls-Deriving Custom controls. Caching and Performance Tuning: Designing and scalability – Profiling – Catching – Output catching-Data catching. Implementing security: Determining security requirements-The ASP.NET security model-Forms authentication-Windows authentication.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Acquire knowledge on the concepts of   .Net.
2. Implementing  various HTML controls  and Visual studio projects.
3. Able to develop applications using ADO  .Net.
4. Acquire  knowledge in web services.
5. Develop websites which contains adaptive web pages.
Text Books
1. Mathew MacDonald, “ASP.NET Complete Reference”, TMH 2005. 
Supplementary Readings
2. Crouch Matt J, “ASP.NET and VB.NET Web Programming”, Addison Wesley 2002.
3. J. Liberty, D.Hurwitz, “Programming ASP.NET”, Third Edition, O’REILLY, 2006. 
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	2
	2
	2

	CO2
	2
	2
	2
	3
	3

	CO3
	3
	3
	2
	3
	3

	CO4
	3
	2
	3
	3
	3

	CO5
	3
	1
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
CORE – VI
	22PINTC23: VISUAL PROGRAMMING
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
1. To Introduce the basics of VB.

2. To understand the concepts MDI Applications, ADO and Active X.

3. To improve creative thinking creating forms.

4. Creating dialogs, menus & Use windows common dialogs & Creating SDI & MDI applications. 

5. Creating ActiveX  Data object & Reports.
Unit I 
Introduction: Need of visual languages, integrated development environment (IDE), advantage of Visual Basic, characteristics and features of Visual Basic – IDE, Projects, user interface, objects oriented, visual development and event-driven programming, forms/graphic controls, data processing, sharing with windows and internet applications. 

Unit II 
Visual Basic programming and tools: An introduction to Visual Basic programming, simple program construction, statements, input/outputs, comments, editor, subroutines, controls flow statements, objects and variants. 

Unit III 
Designing user interface –Elements of user interface, understanding forms, menus and toolbars, designing menus and toolbars, building dynamic forms, drag and drop operations, working with menus, customizing the toolbars. 

Unit IV 
Controls – Textbox, combo box, scroll bar and slider control operations, generating timed events, drawing with Visual Basic using graphics controls, coordinate systems and graphic methods, manipulating colors and pixels with Visual Basic, working with ActiveX controls. 

Unit V 

Menus: Creating a menu system, Creating and accessing pop-up menu, Modifying menus at runtime, adding menu items at run-time, data access methods, creating, reading and writing text files, data controls, creating queries, Report generation. 
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Know about Need of Visual basic & its basic concepts.

2. Explain the Programming Concepts & tools.

3. Discuss about Forms and iits tools.

4. Illustrate concept of  Active-X controls

5. Use of Menus and Reports.
Text Books

1. Programming with Visual Basic 6.0, Mohammed Azam, Vikas Publishing House Pvt. Ltd., Chennai.

Supplementary Readings
1. David Schneider, Introduction to Programming using Visual Basic, PHI. 
2. Mohammed Azam, Programming with Visual Basic 6.0, Vikas Publications. 

3. Dietel& Dietel, Visual Basic Programming, Pearson Education. 

4. David I. Schneider, An Introduction To Programming Using Visual Basic .Net®, PHI. 

5. C Muthu , Visual Basic.Net, Tata Mc Graw Hill Year of Publication.
Web references
1. https://www.freetutes.com/learn-vb6/
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	2
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	2
	2
	2
	2
	2

	CO4
	3
	3
	3
	2
	2

	CO5
	3
	3
	2
	3
	3


1-LOW      2- MEDIUM     3- HIGH 

	SEMESTER - II
CORE PRACTICAL – III
	22PINTP24: ADVANCED WEB TECHNOLOGY LAB
	CREDITS: 2
HOURS: 4/W


COURSE OBJECTIVES
110) Create simple Web service Programs

111) Develop windows application based web services

112) Accessing Database in Web services

113) To create an application that simulates sending a SOAP message

114) Develop a Web intranet/internet based Web Service Client
Experiments
115) Create a simple Web Service that converts the temperature from Fahrenheit to Celsius and vice versa.
116) Use the above Web Service on a web page and execute to fetch the results
117) Create a Web Services provider and make it available on the Internet or intranet.
118) Create a web based Consumer of an existing web service.
119) Create a Windows application based consumer of an existing web service.
120) Write an application that simulates sending a SOAP message as a request and receiving another as a response.
121) Develop a Web Service that provides images as responses.
122) Develop a web service that access table contents of a database.
123) Develop a console based Web Service Client.
124) Develop a Web intranet/internet based Web Service Client.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

125) Acquire Excellent knowledge and execute simple web service  programs 

126) Implementing  various techniques in web services 

127) Able to develop applications based web services from existing programs 

128) Using SOAP techniques 

129) Develop Client server based web Services
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	2
	1
	2
	3
	2

	CO3
	3
	2
	1
	3
	3

	CO4
	3
	2
	3
	1
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
Core Practical – IV
	22PINTP25: VISUAL PROGRAMMING LAB
	CREDITS: 2
HOURS: 4/W


COURSE OBJECTIVES
130) To know about how to write simple program in Visual Basic

131) To create menu & MDI forms

132) To study about display files in directory 

133) Creating dialogs, common dialog boxes.

134) Creating a databases access
List of Experiments:

Construction of an Arithmetic Calculator (Simple).

135) Writing simple programs using loops and decision making statements.

a. Generate Fibonacci series.

b. Find the sum of N numbers.

c. To display the numbers/symbols in triangle format.

136) Write a program to create a menu and MDI Forms.

137) Write a program to create a simple input screen with four basic controls to read input and write it to a file.

138) Write a program to display files in a directory using DriveListBox, DirListBox and FileListBox control and open, edit and save text file using Rich text box control.

139) Write a program to illustrate Common Dialog Control and to open, edit and save text file

140) Write a program to develop windows based installation file with Student Registration form and Login form using database access

141) Develop a program to Insert, update, delete a Record in database using ADO

142) Write a program to implement Personal Information System using MDI and Standard ADODC controls and reports.

143) Write a program to implement animation using timers.

144) Railways Reservation System (Using Tables).
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

145) Understand the features in VB.

146) Select and apply statements for design forms. 

147) Combine multiple features in interface and database.

148) Illustrate common dialog controls

149) Use of file & data base concepts
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	3
	2
	3

	CO2
	3
	3
	2
	3
	2

	CO3
	2
	2
	2
	2
	2

	CO4
	2
	2
	3
	2
	2

	CO5
	3
	3
	2
	3
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER – II

Core Elective – II
	22PINTE26-1: WEB SERVICES
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
1. To Understand Web Services and implementation model for SOA

2. To Understand the SOA, its Principles and Benefits.

3. Understanding cloud computing as a web service.

4. Discuss the concept of virtualization and data in cloud.

5. Learning basic concept of cloud computing & cloud service Modes.
Unit I : Web Service and SOA fundamentals  
Introduction, Concept of Software as a Service(SaaS), Web services versus Web based applications, Characteristics of Web services, Service interface and implementation, The Service Oriented Architecture(SOA), Quality of service (QoS), Web service interoperability, Web services versus components, RESTful services , Impact and shortcomings of Web services. 

Unit  II : Web Services Architecture. 
Web services Architecture and its characteristics, core building blocks of web services, standards and technologies available for implementing web services, web services communication, basic steps of implementing web services, developing web services enabled applications. 

Unit  III : SOAP: Simple Object Access Protocol 
 Inter-application communication and wire protocols, SOAP as a messaging protocol, Structure of a SOAP message, SOAP communication model, Building SOAP Web Services, developing SOAP Web Services using Java, Error handling in SOAP, Advantages and disadvantages of SOAP. 

Unit IV : Describing and Discovering Web Services
  WSDL in the world of Web Services, Web Services life cycle, anatomy of WSDL definition document, WSDL bindings, WSDL Tools, limitations of WSDL, Service discovery, role of service discovery in a SOA, service discovery mechanisms, UDDI – UDDI Registries, uses of UDDI Registry, Programming with UDDI, UDDI data structures, support for categorization in UDDI Registries, Publishing API, Publishing information to a UDDI Registry, searching information in a UDDI Registry, deleting information in a UDDI Registry, limitations of UDDI. 

Unit V : Emerging trends
 Cloud Computing : What is Cloud Computing?, SOA meets the Cloud, Cloud Service Models, SaaS- Salesforce.com, PaaS-Google App Engine, IaaS-Amazon EC2, Cloud Deployment Models – Public, Community, Private, Hybrid. Virtualization , Virtual Machine(VM) Technology, Virtual Machine Monitor or Hypervisor - KVM, Xen, VMware hypervisors and their features, Multi-tenancy, Architecture model for Cloud Computing . Case Study: Use Cloud Services – Amazon EC2, Google App Engine, Salesforce.com 

COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Understand & Identify basic concept of Web Services & Web Service applications

2. Explain the Concept of Web services Architecture and its characteristics

3. Student Learn about current trends in SOAP Web Services.

4. Illustrate about UDDI Registries & Programming with UDDI.

5. Elaborate about Virtualization, Virtual Machine (VM) Technology, Virtual Machine Monitor or Hypervisor in current trends.
Text Books

1. Web Services & SOA Principles and Technology, Second Edition, Michael P. 
     Papazoglou. 

2. Developing Java Web Services, R. Nagappan, R. Skoczylas, R.P. Sriganesh, 
    Wiley India. 

3. Developing Enterprise Web Services, S. Chatterjee, J. Webber, Pearson    
     Education.

 4. Gautam Shroff, “Enterprise Cloud Computing” ,Cambridge. 

Supplementary Readings
 1. Building Web Services with Java, 2nd Edition, S. Graham and others, 
     Pearson Edn., 2008.

 2. Java Web Services, D.A. Chappell & T. Jewell, O’Reilly,SPD.

 3. J2EE Web Services, Richard Monson-Haefel, Pearson Education.

 4. Java Web Services Programming,R.Mogha,V.V.Preetham,Wiley India Pvt.Ltd.

 5. Ronald Krutz and Russell Dean Vines, “Cloud Security”, Wiley-India 

 6. XML, Web Services, and the Data Revolution, F.P.Coyle, Pearson Education. 

 7. Dr. Kumar Saurabh,”Cloud Computing”, Wiley Publication 

 8. BorkoFurht, “Handbook of Cloud Computing”, Springer

OUTCOME MAPPING 

	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	2
	2
	2
	3

	CO2
	2
	3
	2
	2
	2

	CO3
	2
	3
	3
	2
	3

	CO4
	3
	2
	3
	3
	3

	CO5
	2
	2
	3
	2
	2


	SEMESTER - II
CORE ELECTIVE – II
	22PINTE26-2: INTERNET OF THINGS CONCEPTS AND PRACTICES
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVE
1. To provide an understanding of the technologies and the standards relating to the Internet of Things.

2. To develop skills on IoT technical planning.

3. To Implement Data and Knowledge Management and use of Devices in IoT Technology.

4. To Understand State of the Art IoT Architecture.

5. To study Real World IoT Design Constraints, Industrial Automations in IoT.
Unit I
INTRODUCTION TO IoT: Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & Deployment Templates - Domain Specific IoTs - IoT and M2M - IoT System Management with NETCONF-YANG- IoT Platforms Design Methodology.
Unit II
IoT ARCHITECTURE: M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - IoT reference model - Domain model - information model - functional model - communication model - IoT reference architecture
Unit III
IoT PROTOCOLS: Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols – Unified Data Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – Modbus– Zigbee Architecture – Network layer – 6LowPAN - CoAP - Security
Unit IV
WEB OF THINGS: Web of Things versus Internet of Things – Two Pillars of the Web – Architecture Standardization for WoT– Platform Middleware for WoT – Unified Multitier WoT Architecture – WoT Portals and Business Intelligence. Cloud of Things: Grid/SOA and Cloud Computing – Cloud Middleware – Cloud Standards – Cloud Providers and Systems – Mobile Cloud Computing – The Cloud of Things Architecture.
Unit V
APPLICATIONS: The Role of the Internet of Things for Increased Autonomy and Agility in Collaborative Production Environments - Resource Management in the Internet of Things: Clustering, Synchronisation and Software Agents. Applications - Smart Grid – Electrical Vehicle Charging.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Understand the technology and standards relating to IoT.

2. Know about the critical parts of the ICT ecosystem required to mainstream IoT.

3. Acquire skills on developing their own national and enterprise level technical strategies.

4. Interpret the vision of IoT from a global context.

5. Determine the Market perspectives of IoT.

Text Books

1. Dr Kamlesh Lakhwani, Dr Hemant Kumar Gianey, Internet of Things (IOT): Principles, Paradigms & Applications of IOT, Bpb publications (2019).

2. Cuno Pfister, Getting Started with Internet of Things, O’Reilly (2018), 1st Edition.

3. ArshdeepBahga, Vijay Madisetti, Internet of Things – A hands-on approach, Universities Press(2015).

4. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), Architecting the Internet of Things, Springer(2011).
5. Jan Ho¨ ller, VlasiosTsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle, From Machine-to-Machine to the Internet of Things - Introduction to a New Age of Intelligence, Elsevier(2014).

6. David Easley and Jon Kleinberg, Networks, Crowds, and Markets: Reasoning About a Highly Connected World, Cambridge University Press(2010).

7. Olivier Hersent, David Boswarthick, Omar Elloumi ,The Internet of Things – Key applications and Protocols, Wiley (2012).

8. https://www.pdfdrive.com/internet-of-things-iot-technologies-applications-challenges-and- solutions-e158467863.html (E-book)
OUTCOME MAPPING 
	COs/ Pos
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	2
	3

	CO2
	3
	3
	3
	2
	3

	CO3
	3
	3
	3
	3
	1

	CO4
	3
	2
	2
	3
	3

	CO5
	3
	3
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
CORE ELECTIVE – II
	22PINTE26-3: BUSINESS INTELLIGENCE
	CREDITS: 4
HOURS: 5/W


COURSE OBJECTIVES
1. Be exposed with the basic rudiments of business intelligence system.

2. Understand the modeling aspects behind Business Intelligence.

3. understand the business intelligence life cycle and the techniques used in it.

4. To Link data mining with business intelligence.
5. To know the future of Business Intelligence.
Unit 1

Business Intelligence: Effective and timely decisions – Data, information and knowledge –Role of mathematical models – Business intelligence architectures: Cycle of a business intelligence analysis – Enabling factors in business intelligence projects – Development of a business intelligence system–Ethics and business intelligence.
Unit II

Knowledge Delivery: The business intelligence user types, Standard reports, Interactive Analysis and Adhoc Querying, Parameterized Reports and Self-Service Reporting, dimensional analysis, Alerts/Notifications, Visualization: Charts, Graphs, Widgets, Scorecards and Dashboards, Geographic Visualization, Integrated Analytics, Considerations: Optimizing the Presentation for the Right Message.
Unit III
        Efficiency: Efficiency measures–The CCR model: Definition of target objectives- Peer groups -Identification of good operating practices; cross efficiency analysis– virtual inputs and outputs- Other models. Pattern matching–cluster analysis, outlier analysis
Unit IV

Business Intelligence Applications: Marketing models – Logistic and Production models –Case studies.
UnitV
Future of Business Intelligence: Future of business intelligence – Emerging Technologies, Machine Learning, Predicting the Future, BI Search & Text Analytics – Advanced Visualization –Rich Report, Future beyond Technology.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to

1. Explain the fundamentals of business intelligence.

2. Link data mining with business intelligence.

3. Apply various modeling techniques.

4. Explain the data analysis and knowledge delivery stages.

5. Apply business intelligence methods to various situations.

Text Books
1. Efraim Turban, Ramesh Sharda, Dursun Delen , “ Decision Support and Business Intelligence Systems”, 9th Edition, Pearson (2013).

Supplementary Readings
1. LarissaT.Moss, S.Atre,“Business Intelligence Road map: The Complete Project Life cycle of Decision Making”, Addison Wesley,(2003).

2. CarloVercellis,“Business Intelligence:DataMining and Optimization for Decision Making”, Wiley Publications, (2009).

3. David Loshin Morgan, Kaufman, “Business Intelligence:  The Savvy Manager‟s Guide ” , Second Edition,(2012).

4. Cindi  Howson , “ Successful Business Intelligence : Secrets to Making BIa Killer App”, McGraw-Hill,(2007).

5. RalphKimball,Margy Ross , Warren Thornthwaite, Joy Mundy, Bob Becker, “ The Data Warehouse Life cycle Toolkit ” , Wiley Publication Inc.,(2007).

OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	3
	2
	2

	CO2
	3
	3
	3
	1
	3

	CO3
	3
	2
	3
	2
	2

	CO4
	3
	2
	2
	3
	3

	CO5
	3
	2
	2
	2
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core –VII
	22PINTC31: OPEN SOURCE COMPUTING
	CREDITS: 4

HOURS: 5/W


	COURSE OBJECTIVES

	
	1. To introduce Open Source methodologies.

	
	2. To make the students to gain experience using open source tools,

3. Languages and frameworks to prepare for careers in software development.

	
	4. To understand common open source licenses and the impact of choosing a

5. license.

	
	6. To be familiar with open source software products and development tools currently available on the market.

	
	7. Understand Open Source and Closed Source


Unit I
Introduction: open Source, Free Software, Free Software vs. Open Source software, Public Domain Software, FOSS does not mean any cost. History: BSD, the Free Software Foundation and the GNU Project.
Unit II

Open Source History, Initiatives, Principle and methodologies. Philosophy: Software Freedom, Open Source Development Model Licenses and Patents: What Is A License, Important FOSS Licenses (Apache, BSD, GPL, LGPL), copyrights and copy lefts, Patents Economics of FOSS: Zero Marginal Cost, Income-generation opportunities, Problems with traditional commercial software, Internationalization
Unit III

Community Building: Importance of Communities in Open Source Movement-JBoss Community – Starting and Maintaining an Open Source Project- Open Source Hardware
Unit IV

Apache HTTP Server and its flavors – WAMP server (Windows, Apache, MySQL, PHP)-Apache, MySQL, PHP, JAVA as development platform.
Unit V

Open source vs. closed source Open source government, Open source ethics. Social and Financial impacts of open source technology, Shared software, Shared source.
	COURSE OUTCOMES (COs)

After completing the Course successfully, the student will be able to

	
	1. Understand the Open Source Methodologies.

	
	2. Have knowledge on software development using open source software tools.

	
	3. Acquire knowledge on open source licenses and its impact.

	
	4. Know the open source software products available in the market and its uses

	
	5. Understand Open source ethics. Social and Financial impacts of open source technology


Text Books
1. Sumitabha Das“Unix Concepts and Application”, Tata McGraw Hill Edu., (2017).

2. M.Helmke, E.K.Josephand J.A.Rey , “ The Official Ubuntu Book”, Prentice Hall,(2014), 8th Edition.

3. KailashVedera, Bhavyesh Gandhi, “OpenSourceTechnology”, Lakshmi Publications, (2009).
Supplementary Readings
1. Paul Kavanagh,“Open Source Software : Implementation and Management ”, Elsevier Digital Press.

E-Resources

1. The Linux Documentation Project: http://www.tldp.org
2. Docker Project Home: http://www.docker.com
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core – VIII
	22PINTC32: BIG DATA ANALYTICS AND DATA SCIENCE
	CREDITS: 4

HOURS: 5/W


	COURSE OBJECTIVES

	
	1. To understand the basic and advanced methods to big data technology and

2. tools.

	
	3. To learn MapReduce and Hadoop and its ecosystem.

	
	4. To acquire skills on R programming.

	
	5. To analyse different classification methods.

	
	6. To study data visualization tools


Unit I


Introduction to Big Data Analytics : Big Data Overview – Data Structures – Analyst Perspective on Data Repositories - State of the Practice in Analytics – BI Versus Data Science - Current Analytical Architecture – Drivers of Big Data – Big Data Ecosystem - Data Analytics Lifecycle – Data Discovery – Data Preparation – Model Planning – Model Building – Communicate Results – Operationalize.
Unit II


Basic Data Analytic Methods Using R : Introduction to R programming – R Graphical User Interfaces – Data Import and Export – Attribute and Data Types – Descriptive Statistics Exploratory Data Analysis : Visualization Before Analysis – Dirty Data – Visualizing a Single Variable – Examining Multiple Variables Data Exploration Versus Presentation -– Statistical Methods of Evaluation : Hypothesis Testing – Difference of Means – Wilcox on Rank-Sum Test – Type I and Type II Errors – Power and Sample Size – ANOVA..
Unit III

Advanced Analytical Theory and Methods: Clustering – K Means – Use Cases – Overview – Determining number of clusters – Diagnostics – Reasons to choose and cautions – Additional Algorithms - Association Rules : A Priori Algorithm – Evaluation of Candidate Rules – Applications of Association Rules – Validation and Testing – Diagnostics. Regression : Linear Regression and Logistic Regression :– Use cases – Model Description – Diagnostics - Additional Regression Models.
Unit IV
Classification : Decision Trees – Overview – Genetic Algorithm – Decision Tree Algorithms – Evaluating Decision Tree – Decision Trees in R - Na’ive Bayes – Bayes Theorem – Naïve Bayes Clasifier – Smoothing – Diagnostics – Naïve Bayes in R – Diagnostics of Classifiers – Additional Classification Methods - Time Series Analysis : Overview – Box – Jenkins Methodology – ARIMA Model – Autocorrelation Function – Autoregressive Models – Moving Average Models – ARMA and ARIMA Models – Building and Evaluating and ARIMA Model - Text Analysis : Text Analysis Steps – Example – Collecting – Representing Term Frequency – Categorizing – Determining Sentiments – Gaining Insights.
Unit V

Advanced Analytics-Technology and Tools: MapReduce and Hadoop : Analytics for Unstructured Data .- UseCases - MapReduce - Apache Hadoop – The Hadoop Ecosystem – pig – Hive – Hbase – Manout – NoSQL - Tools in Database Analytics : SQL Essentials – Joins – Set operations – Grouping Extensions – In Database Text Analysis - Advanced SQL – Windows Functions – User Defined Functions and Aggregates – ordered aggregates- MADiib – Analytics Reports Consolidation – Communicating and operationalizing and Analytics Project – Creating the Final Deliverables : Developing Core Material for Multiple Audiences – Project Goals – Main Findings – Approach Model Description – Key points support with Data - Model details – Recommendations – Data Visualization.
	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Identify the characteristics of datasets for various applications.

	
	2. Understand the Select environment for the applications.

	
	3. Solve problems associated with big data characteristics.

	
	4. Analyze the mathematical and statistical tools with modern technologies like Hadoop and Mapreduce thereby provide better solution.

	
	5. Gaining knowledge about various algorithm


Text Books
1. “Data Science & Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data”, EMC Education Services, Published by John Wiley & Sons, Inc. (2015)

Supplementary Readings
1. Noreen Burlingame ,“The little book on Big Data”, New Street publishers, (2012).

2. Anil Maheshwari, “ Data Analytics”, McGraw Hill Education, (2017).

3. Norman Matloff, “The Art of R Programming: A Tour of Statistical Software Design”, Starch Press,(2011) 1st edition.

4. Sandip Rakshit, “R for Beginners”, McGraw Hill Education, (2017).

Websites

1. http://www.johndcook.com/R_language_for_programmers.html.

2. http://bigdatauniversity.com/.

3. http://home.ubalt.edu/ntsbarsh/stat-data/topics.htm#rintroduction.

OUTCOME MAPPING 
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1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core – IX
	22PINTC33: RESEARCH METHODOLOGY
	CREDITS: 4

HOURS: 5/W


	COURSE OBJECTIVES

	
	1. To demonstrate the knowledge of research processes (reading, evaluating, and developing);

	
	2. To perform literature reviews using print and online databases;

	
	3. To identify, explain, compare, and prepare the key elements of a research proposal/report;

	
	4. To compare and contrast quantitative and qualitative research

	
	5. To analyze Measurement concepts


UNIT I: FOUNDATIONS OF RESEARCH

Meaning – Objectives – Motivation - Utility. Concept of theory – empiricism - deductive and inductive theory. Characteristics of scientific method –Understanding the language of research –Concept – Construct – Definition –Variable - Research Process.

UNIT II: PROBLEM IDENTIFICATION & FORMULATION 

Research Question–Investigation Question –Measurement Issues –Hypothesis –Qualities of a good Hypothesis –Null Hypothesis & Alternative Hypothesis. Hypothesis Testing –Logic & Importance.

UNIT III: RESEARCH DESIGN

Concept and Importance in Research –Features of a good research design –Exploratory Research Design –concept, types and uses, Descriptive Research Designs –concept, types and uses. Experimental Design: Concept of Independent & Dependent variables.

UNIT IV: QUALITATIVE AND QUANTITATIVE RESEARCH

Qualitative research –Quantitative research –Concept of measurement, causality, generalization, replication. Merging the two approaches.

UNIT V: MEASUREMENT 

Concept of measurement–what is measured? Problems in measurement in research –Validity and Reliability. Levels of measurement –Nominal, Ordinal, Interval, Ratio.

	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Students are able to demonstrate knowledge of research processes (reading, evaluating, and developing);

	
	2. Students are able to perform literature reviews using print and online databases;

	
	3. Students are able to identify, explain, compare, and prepare the key elements of a research proposal/report;

	
	4. Students are able to compare and contrast quantitative and qualitative research

	
	5. Students are able to understand  Concepts of Measurements.


Text Books
1. C. R. Kothari: Research Methodology: Methods & Technology, New Age Int. Publ. 

Supplementary Readings
1. Gupta Gupta : Research Methodology: Texts and cases with SPSS Application (2011 edn.), International Book House, New Delhi. 

2. A.K.P.C.Swain : A Text Book of Research Methodology, Kalyani Publishers.


WEB REFERENCES

1. https://libguides.wits.ac.za/c.php?g=693518&p=4914913
2. https://www.scribbr.com/dissertation/methodology/
3. https://www.intechopen.com/online-first/research-design-and-methodology
OUTCOME MAPPING 
	COs / POs
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1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core Practical – V
	22PINTP34: OPEN SOURCE COMPUTING - LAB
	CREDITS: 2
HOURS:4/W


	COURSE OBJECTIVES

	
	1. To develop technical solutions for problems using the open source software readily available at free of cost.

	
	2. To install WAMP Server.

	
	3. Learn programming in PHP.

	
	4. To develop application which uses databases for storing the data

	
	5. To develop PHP scripting


Experiments
1. Create a simple HTML form and accept the user name and display the name through PHP echo statement.

2. Write a PHP script to redirect a user to a different page.

3. Write a PHP function to test whether a number is greater than 30, 20 or 10 using ternary operator.

4. Create a PHP script which display the capital and country name from the given array. Sort the list by the name of the country

5. Write a PHP script to calculate and display average temperature, five lowest and highest temperatures.

6. Create a script using a for loop to add all the integers between 0 and 30 and display the total.

7. Write a PHP script using nested for loop that creates a chessboard.

8. Write a PHP function that checks if a string is all lowercase.

9. Write a PHP script to calculate the difference between two dates.

10. Write a PHP script to display time in a specified time zone.

	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Develop systems for the problems using open source technologies.

	
	2. Know the installation procedure for WAMP server.

	
	3. Create programs for solving business logic using PHP

	
	4. Implement the database models in the web applications..

	
	5. Gaining knowledge about PHP scripting


OUTCOME MAPPING 

	COs/POs
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1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core Practical – VI
	22PINTP35: DATA ANALYTICS LAB USING R
	CREDITS: 2
HOURS: 4/W


	COURSE OBJECTIVES

	
	1. To help students learn, understand, and practice big data analytics and

2. machine learning approaches,

	
	3. To make the student conversant with modern computing big data technologies and scaling up machine learning techniques with a focus on

4. industry applications.

	
	5. To make the student to learn classification techniques and decision trees. Decision trees are versatile Machine Learning algorithm that can perform

6. both classification and regression tasks using R program.

	
	7. To make the students to understand DBSCAN and BIRCH algorithms

	
	8. To introduce the students to WEKA tools and R programming for data mining analysis



List of Experiments

1. Compute descriptive statistics for the data given below and sketch frequency distribution with normal curve. Give the interpretation for the obtained statistics and the frequency distribution.
2. Derive correlation analysis and give interpretation for the result obtained.

X: 14, 20, 22, 19, 15, 18, 30, 27
Y: 16, 25, 27, 20, 16, 18, 27, 23
3. Create a data Frame for student record using R. Sketch a decision tree and give interpretation.

4. Carry out the correlation analysis between the mark scored by the male and female students of a class.

5. Draw an auto correlogram and identify the order of the given Time Series data. Give interpretation for the results obtained.

raw data <- c(-0.21,-2.28,-2.71,2.26,-1.11,1.71,2.63,-0.45,-0.11,4.79,5.07,-2.24,6.46,3.82, 4.29,-1.47, 2.69, 7.95, 4.46, 7.28, 3.43, -3.19, -3.14, -1.25, 0.50, 2.25, 2.77, 6.72, 9.17, 3.73, 6.72, 6.04, 10.62, 9.89, 8.23, 5.37, 0.10, 1.40, 1.60, 3.40, 3.80, 3.60, 4.90, 9.60, 18.20, 20.60, 15.20, 27.00, 15.42, 13.31, 11.22, 12.77, 12.43, 15.83, 11.44, 12.32, 12.10, 12.02, 14.41, 13.54, 11.36, 12.97, 10.00, 7.20)
6. Create a vector of a data set and treat it as an object. Using the vector and object perform (.) dot product and (x) cross product. Take your own data.

7. Import and Export data from/ to the Excel format and carry out the following analysis. Take your own data.

8. Derive a Decision Tree for the data you considered in the above exercise. 
9. Draw a Decision Tree. Take the data from WEKA. Interpret the result obtained. 
10. Implementing Apriori Algorithm in R using sample data set.
11. R program to create a factor corresponding to height of women data set, which contains  height and weights for a sample of women

12.Categorize the data given below into three groups using control structures.
5,3,4,5,8,6,20
	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Understand the students to create data frame, list and factors using R Language.

	
	2. Make the students select and implement machine learning techniques and computing environment that are suitable for the applications under consideration.

	
	3. Implementing Apriori Algorithm in R using sample data set.

	
	4. Make the students to integrate machine learning libraries and mathematical and statistical tools with modern technologies like R Programme and WEKA

5. tools.

	
	6. To make the students to understand DBSCAN and BIRCH algorithms


OUTCOME MAPPING 
	COs/POs
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	PO2
	PO3
	PO4
	PO5
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	3
	2
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	3
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1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core Elective 3 (A)
	22PINTE36-1: DIGITAL IMAGE PROCESSING
	CREDITS: 4

HOURS: 4/W


	COURSE OBJECTIVES

	
	1. To provide complete knowledge on Digital Image Processing methods

	
	2. Able to Understand image processing methods in Spatial domain and Frequency domain

	
	3. To Understand Edge detection, Edge features and their applications.

	
	4. To Provide concepts of Image Compression Models

	
	5. Enable the students to understand the concepts and implement them empirically.


UNIT I
Fundamentals: Image Sensing and Acquisition, Image Sampling and Quantization, relationship between Pixels; Random noise; Gaussian Markov Random Field, σ-field, Linear and Non-linear Operations; Image processing models: Causal, Semi-causal, Non-causal models.
Color Models: Color Fundamentals, Color Models, Pseudo-color Image Processing, Full Color Image Processing, Color Transformation, Noise in Color Images.
UNIT II
Spatial Domain: Enhancement in spatial domain: Point processing; Mask processing; Smoothing Spatial Filters; Sharpening Spatial Filters; Combining Spatial Enhancement Methods.
Frequency Domain: Image transforms: FFT, DCT, Karhunen-Loeve transform, Hotlling’s T2 transform, Wavelet transforms and their properties. Image filtering in frequency domain.
UNIT III
Edge Detection: Types of edges; threshold; zero-crossing; Gradient operators: Roberts, Prewitt, and Sobel operators; residual analysis based technique; Canny edge detection. Edge features and their applications
UNIT IV
Image Compression: Fundamentals, Image Compression Models, Elements of Information Theory. Error Free Compression: Huff-man coding; Arithmetic coding; Wavelet transform based coding; Lossy Compression: FFT; DCT; KLT; DPCM; MRFM based compression; Wavelet transform based; Image Compression standards.
UNIT V
Image Segmentation: Detection and Discontinuities: Edge Linking and Boundary Deduction; Threshold; Region-Based Segmentation. Segmentation by Morphological watersheds. The use of motion in segmentation, Image Segmentation based on Color.
Morphological Image Processing: Erosion and Dilation, Opening and Closing, Hit-Or-Miss Transformation, Basic Morphological Algorithms, Gray-Scale Morphology.
	Course Outcomes
After completing the Course successfully, the student will be able to

	
	1. Analyze the concepts and fundamentals  of Digital Image Processing 

	
	2. Demonstrate Spatial domain and Frequency domain and its applications

	
	3. Analysis of residual based technique, Canny edge detection and their applications.

	
	4. Apply Image Compression techniques

	
	5. Use different features of Image Segmentation


Text Books
1. Rafael Gonzalez, Richard E. Woods, “ Digital Image Processing ” , Fourth Edition, PHI/PearsonEducation,2013.
2. A.K.Jain, Fundamentals of Image Processing, Second Ed., PHI, New Delhi, 2015.
Supplementary Readings
1. B.Chanla, D. Dutta Majumder , “ Digital Image Processing and Analysis ” , PHI, 2003.
2. Nick Elford, “Digital Image Processing a practical introducing using Java”, Pearson Education, 2004.
3. Todd R.Reed, “Digital Image Sequence Processing , Compression , and Analysis” ,CRC Press,2015.
4. L.Prasad, S. S. Iyengar, “Wavelet Analysis with Applications to Image Processing”, CRCPress, 2015.
OUTCOME MAPPING 
	COs/POs
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1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core Elective-3 (B)
	22PINTE36-2: COMPILER DESIGN
	CREDITS: 4

HOURS: 4/W


	COURSE OBJECTIVES

	
	1. Discover principles, algorithms and techniques that can be used to construct various phases of compiler.

	
	2. Acquire knowledge about finite automata and regular expressions

	
	3. Learn context free grammars, compiler parsing techniques.

	
	4. Explore knowledge about Syntax  Directed
definitions and translation scheme

	
	5. Understand intermediate machine representations and actual code generation


Unit I
Lexical analysis -Language Processors, The Structure of a Compiler, Parameter passing mechanism – Symbol table - The role of the lexical analyzer - Input buffering - Specification of tokens - Recognition of tokens–Finite automata-Regular expression to automata.
Unit II
Syntax Analysis - The role of the parser - Context-free grammars –Writing a grammar-Top down Parsing-Bottom-up Parsing-LR parsers-LALR parsers.
Unit III
Semantic Analysis-Inherited and Synthesized attributes –Dependency graphs–Ordering the evaluation of attributes – S-attributed definitions – L-attributed definitions – Applications of Syntax Directed translation–Syntax Directed translations schemes-Storage organization–Stack allocation of space.
Unit IV
Intermediate Code Generation-Variants of Syntax trees–Three Address code – Types and Declarations -Translation of Expressions –Type checking-Control flow-Back patching-Switch Statements-Procedure calls.
Unit V
Code Generation and Code Optimization - Issues in the design of a code generator - The target language – Address in the Target Code –Basic Block and Flow graphs–Optimization of Basic Blocks-A simple code generator–Peep hole Optimization.
	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. To provide sound knowledge in Lexical Analysis

	
	2. To understand the importance of  context-free Grammar

	
	3. To explore knowledge in Semantic Analysis 

	
	4. To know the Variants of Syntax trees

	
	5. To identify Code generations and code optimization


Text Books
1. Alfred V. Aho, Monica S.Lam, Ravi Sethi and Jeffrey D. Ullman, “Compilers Principles, Techniques and Tools”, Second Edition, Pearson Education Asia,2009.
Supplementary Readings
1. A.V.
Aho,
Ravi
Sethi,
J.D.
Ullman, Compilers-Principles, Techniques and Tools, Addison-Wesley,2003.
2. Fischer Leblanc, Crafting Compiler,Benjam in Cummings,Menlo Park,1988.
3. KennathC.Louden,Compiler
ConstructionPrinciplesand Practice, Vikas publishing House, 2004.
4. AllenI.Holub, Compiler Design in C, Prentice Hall of India, 2001.
5. S.Godfrey Winster , S. Aruna Devi , R. Sujatha , “ CompilerDesign ” ,yes dee Publishers, Third Reprint2019.
OUTCOME MAPPING
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	3
	2

	CO2
	2
	3
	3
	3
	2

	CO3
	3
	2
	2
	3
	3

	CO4
	2
	2
	3
	3
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - III
Core Elective – 3 (C)
	22PINTE36-3: OPTIMIZATION TECHNIQUES
	CREDITS: 4

HOURS: 4/W


	COURSE OBJECTIVES (COs)

	
	1. To understand the basic concepts of operations research and to impart the knowledge on various operations research techniques and their applications.

	
	2. Optimization is an effective approach to achieve a “best” solution, where a single objective is maximized or minimized

	
	3. Optimization methods are used in many areas of study to find solutions that maximize or minimize some study parameters,

	
	4. To make the Students become familiar with the basic Principle of LPP and enrich knowledge to formulate and solve an LPP using various methods.

	
	5. To impart Optimization Techniques.


Unit I
Linear Programming: Introduction – History of OR – Meaning of OR – Principles of Modeling – Linear equation – Gaussian Elimination–Formulation of LP  models  –Graphical Solution – Algebraic Solutions – Simplex Method – Feasibility – Optimality –Artificial Variables–M–Technique– Duality – Dual simplex Algorithm –Transportation Problem–Assignment Problem–Least Time Transportation Problems.
Unit II
Queuing Models: Introduction– Deterministic Model– Queue Parameters – M/M/I Queue – Limited queue Capacity – Multiple Servers – Finite Sources – Waiting Times –Queue discipline–Non–Markovian Queues–Probabilistic models.

Unit III
Inventory Models: Determine Models – EOQ – Finite and Infinite Delivery Rates without Back-Ordering–Finite and Infinite delivery rates with Backordering –Quantity Discounts–EOQ with constraints–Probabilistic model–Single Period Model Reorder Point Model–Variable Lead Times
Unit IV
PERT/CPM: Arrow(Network)  Diagram  Representation  –  Time  estimates  –  Critical Path–Floats–Construction of  Time  chart  and  Resource  Leveling  –  Probability  and Cost Consideration in Project Scheduling–Project Control.
Unit V
Replacement Theory: Introduction–Various replacement situations – Replacement Policy–Variables Maintenance costs and fixed money value – Variable Maintenance Costs and Variable Money Value – Individual Replacement Policy – Group Replacement Policy–Reliability.
	Course Outcomes (CO)

After completing the Course successfully, the student will be able to

	
	1. Formulate the LPP for a real life Problems and give the solution for the problem using suitable optimization techniques.

	
	2. The problem formulation by using linear, dynamic programming, game theory and queuing models.

	
	3. The stochastic models for discrete and continuous variables to control inventory and simulation of manufacturing models for the production decision making

	
	4. Formulation of mathematical models for quantitative analysis of managerial problems in industry.

	
	5. Apply LPP in Various fields such as Science, Engineering, Industry, Business, etc.


Text Books:

1. Kanti Swarup P.K. Gupta and Man Mohan, “Operation Research”, Sultan & Chand PublishersNewDelhi, 1992.

Supplementary Readings
1. Jagdish S. Rustag, Optimization Techniques in Statistics, Academic Press,2014
2. Hamdy A Taha, Operations Research–An Introduction Macmillan Publishing Company , 1982. 
3. Don. T.Philps, A. Ravindran, James.J.Solberg,“OperationsResearch–Principles and Practice JohnWiley&Sons,1976.
4. S. Arumugam and A. T. Isaac, Topics in Operations Research Linear Programming , Edition 2015, New Gamma Publishing House.

OUTCOME MAPPING

	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH

	SEMESTER – III
Open Elective – 2 (A):
	22PINTO37-1: MULTIMEDIA AND ITS APPLICATIONS
	CREDITS: 3
HOURS: 3/W


	COURSE OBJECTIVES

	
	1. To understand the standards available for different audio, video and text Applications

	
	2. To learn various multimedia authoring systems in multimedia production Team

	
	3. To learn an create a image

	
	4. To understand principles of animation in Multimedia

	
	5. To know the stages of various Multimedia Projects


Unit-1

Multimedia Definition - Use Of Multimedia - Delivering Multimedia - Text: About Fonts and Faces - Using Text in Multimedia - Computers and Text - Font Editing and Design Tools –Hypermedia and Hypertext.
Unit-2

Images: Plan Approach - Organize Tools - Configure Computer Workspace - Making Still Images - Color - Image File Formats. Sound: The Power of Sound - Digital Audio - Midi Audio -Midi vs. Digital Audio - Multimedia System Sounds - Audio File Formats -Vaughan's Law of Multimedia Minimums-Adding Sound to Multimedia Project.
Unit-3

Animation: The Power of Motion- Principles of Animation- Animation by Computer-Making Animations that Work. Video: Using Video - Working with Video and Displays – Digital Video Containers- Obtaining Video Clips-Shooting and Editing Video.
Unit-4

Making Multimedia: The Stage of Multimedia Project-The Intangible Needs-The Hardware Needs - The Software Needs - An Authoring Systems Needs- Multimedia Production Team.
Unit-5

Planning and Costing: The Process of Making Multimedia - Scheduling - Estimating – RFPs and Bid Proposals. Designing and Producing-Content and Talent: Acquiring Content-Ownership of Content Created for Project-Acquiring Talent.
	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Work on multimedia.

	
	2. Handle various multimedia software

	
	3. Develop multimedia projects.

	
	4. Deploy multimedia projects.

	
	5. To Develop planning techniques  for cost Estimation


Text Books
1. Tay Vaughan, "Multimedia: Making It Work", 8th Edition, Osborne/McGraw-Hill, (2001).

Supplementary Readings
1. Ralf Steinmetz &Klara Nahrstedt " Multimedia Computing, Communication &Applications",Pearson Education,(2012).
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	2
	2

	CO2
	3
	2
	3
	1
	3

	CO3
	3
	3
	3
	2
	2

	CO4
	3
	3
	2
	2
	2

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
OPEN ELECTIVE – 2(B)
	22PINTO37-2: MANAGEMENT INFORMATION SYSTEM
	CREDITS:3
HOURS:3/W


	COURSE OBJECTIVES

	
	1. Understand the leadership role of Management Information Systems in achieving business competitive advantage through informed decision making.

	
	2. Understand Modern Information System & its life cycle.

	
	3. Analyze and synthesize Concept of DSS, IS, ES information system.

	
	4. Develop the skills about Testing Security & Cost benefit analysis.

	
	5. Learning Concept of Knowledge & Human dimension.


UNIT I : INTRODUCTION
Information system – establishing the framework – business model – information system architecture – evolution of information systems.

 UNIT II :SYSTEM DEVELOPMENT 
Modern information system – system development life cycle – structured methodologies – designing computer based method, procedures control, designing structured programs. 

UNIT III : INFORMATION SYSTEM
Functional areas, Finance, marketing, production, personnel – levels, Concepts of DSS, EIS, ES – comparison, concepts and knowledge representation – managing international information system.

 UNIT IV: IMPLEMENTATION AND CONTROL 
Testing security – coding techniques – detection of error – validation – cost benefit analysis – assessing the value and risk of information systems. 

UNIT V : SYSTEM AUDIT
 Software engineering qualities – design, production, service, software specification, software metrics, software quality assurance – systems methodology – objectives – Time and Logic, Knowledge and Human dimension – software life cycle models – verification and validation. 

	Course Outcomes (COs)
After completing the Course successfully, the student will be able to

	
	1. Evaluate the role of information systems in today's competitive business environment

	
	2. Interpret information systems in the enterprise.

	
	3. Explain relationships between concepts of information systems, organization, management and strategy.

	
	4. Debate infrastructure of information technology &illustrate redesigning the organization with information systems.

	
	5. Evaluate models for determining the business value of information systems &identify appropriate strategies to manage the system implementation process


Text Books

1. Kenneth C. Laudon and Jane Price Laudon, Management Information Systems Managing the digital firm, Pearson Education Asia. 

Supplementary Readings
1. Gordon B.Davis, Management Information System: Conceptual Foundations, Structure and Development, McGraw Hill, 1974.

2. Joyce J. Elam, Case series for Management Information System Silmon and Schuster, Custom Publishing 1996.

3. Steven Alter, Information system – A Management Perspective – Addison – Wesley, 1999.

4. James AN O’ Brein, Management Information Systems, Tata McGraw Hill, New Delhi, 1999. 5. Turban Mc Lean, Wetherbe, Information Technology Management making connection for strategic advantage – John Wiley, 1999. 

5. Ralph M.Stair and George W.Reynolds - Principles of Information Systems – A Managerial Approach Learning, 2001.

OUTCOME MAPPING 

	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	2
	3
	2
	3

	CO2
	3
	3
	2
	3
	2

	CO3
	2
	2
	3
	3
	2

	CO4
	2
	2
	2
	3
	3

	CO5
	3
	2
	2
	2
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - II
OPEN ELECTIVE – 2 (C)
	22PINTO37-3: HUMAN COMPUTER INTERACTION
	CREDITS:3
HOURS: 3/W


	COURSE OBJECTIVES

	
	1. To impart knowledge related to the various concepts, methods of Human Computer Interaction techniques

	
	2. Helps to Understand Interaction  and Design basics

	
	3. Able to understand Design rules

	
	4. Approaches to user support Adaptive help systems – Designing user support systems.

	
	5. Implementing new ideas and users support


Unit I The Interaction:
Introduction – Models of interaction – Frameworks and HCI Ergonomics – Interaction styles–Elements of the WIMP interface– Interactivity – The context of the interactions.
Paradigms: Introduction–Paradigms for interaction.
Unit II Interaction, Design basics:
Introduction – What is design? – User focus – Scenarios – Navigation design – Screen design and layout–Interaction and prototyping.
HCL in the software process: Introduction–The software life cycle–Usability engineering–interactive design and prototyping–Design rationate.
Unit III Design rules:
Introduction– Principles to support usability – Standards – Guidelines – Golden  rules and heuristics–HCI patterns.
Implementation Support: Introduction–Elements of windowing systems–Programming the application Using tool kits–User interface management systems.
Unit IV Evaluation techniques:
What is evaluation–Goals of evaluation–Evaluation through expert  analysis  –Evaluation through user participation–Choosing an evaluation method.
Universal Design: Introduction – Universal design principles – Multi-modal interaction – Designing for diversity – summary. Introduction – Requirements of user support – Approaches to user support Adaptive help systems – Designing user support systems.
Unit V  User support:
Introduction - Requirements of user support – Approaches to; user  support – Adaptive help systems designing – designing user support systems.
	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Discuss the conceptual, practical, and ethical issues involved in evaluation

	
	2. Describe what interaction design is and how it relates to human computer interaction and other fields

	
	3. Discuss the advantages and disadvantages of using analytical evaluation

	
	4. Implementing ideas in application programs

	
	5. User support system can help to designing process


Text Books
1. Human-Computer Interaction, Third Edition , “Alan Dix, Janet Finlay, GregoryD. Abowd and Russell Beale”, Pearson Education, 2004.

Supplementary Readings
1. Human– Computer Interaction in the New Millennium, “ John C. Carroll ” , Pearson Education,2002.
2. Handbook of Human-Computer Interaction, M.G.Helander, Elsevier, 2014.
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	1
	2
	3
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	3
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	1
	3
	3
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Theory- X
	22PINTC41: ADVANCED COMPUTER NETWORKS
	CREDITS: 4

HOURS: 5/W


	COURSE OBJECTIVES

	
	1. Focusing on advanced topics and is a must for anyone interested in doing research in computer networks.

	
	2. To build a solid foundation in computer networks concepts and design

	
	3. The course will expose students to the concepts of traditional as well as modern day computer networks –Wireless transmissions, Communication Satellites.

	
	4. The student understand concept of like Data Link Layer in the Internet & Medium Access Layer.

	
	5. Student’s study this paper knows about Internet Transport Protocol (ITP), Network Security and Cryptography.


Unit 1

Introduction – Network Hardware – Software – Reference Models – OSI and TCP/IP models – Example networks: 
Internet, ATM, Ethernet and Wireless LANs - Physical layer – Theoretical basis for data communication - guided transmission media.
Unit 2

Wireless transmission - Communication Satellites – Telephones structure –local loop, trunks and multiplexing, 
switching. Data link layer: Design issues – error detection and correction.
Unit 3

Elementary data link protocols - sliding window protocols – Data Link Layer in the Internet - Medium Access Layer 
– Channel Allocation Problem – Multiple Access Protocols.
Unit 4

Network layer - design issues - Routing algorithms - Congestion control algorithms – IP protocol – IP Address – 
Internet Control Protocol.
Unit 5

Transport layer - design issues - Connection management - Addressing, Establishing & Releasing a connection – 
Simple Transport Protocol – Internet Transport Protocol (TCP) - Network Security: Cryptography.
	Course Outcomes
After completing the Course successfully, the student will be able to

	
	1. Analysis a basic concept of Network Hardware, software and different types of transmission techniques.

	
	2. Design, Implement & Evaluate Wireless transmission & Communication Satellite.

	
	3. Communicate Effectively the Medium Access Layer & Data Communication etc.  

	
	4. Recognize the principal of Routing Algorithm & Congestion Control Algorithm

	
	5. Elaborate advanced network concept of Network Security & Cryptography 


Text Books

 A. S.Tanenbaum, 2003, Computer Networks, Fourth Edition, Pearson Education, (Prentice hall of India Ltd), New 
Delhi.
Supplementary Readings

1. B. Forouzan, 1998, Introduction to Data Communications in Networking,   
                Tata McGraw-Hill, New Delhi.

2.  F. Halsall, 1995, Data Communications, Computer Networks and Open 
                Systems, Addison Wessley, Boston.

OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	2
	2
	2
	3

	CO2
	2
	2
	2
	3
	2

	CO3
	2
	2
	3
	2
	3

	CO4
	2
	3
	2
	3
	3

	CO5
	3
	2
	2
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Theory – XI
	22PINTC42: SMART DEVICE PROGRAMMING
	CREDITS: 4

HOURS: 5/W


	COURSE OBJECTIVES

	
	1. To know the basis of Android application and development environment 

	
	2. To able to develop simple and professional application 


	
	3. To get ready for the job opportunity in mobile application development

	
	4. Making Outgoing Phone Calls Application -  Handling SMS Sending

	
	5. Building Mobile Applications using Xamarin


UNIT - I: INTRODUCTION TO ANDROID


History of Android Platform- Android APIs- Android Architecture Application Framework- Features of Android- Android Applications- Application Components - Manifest File- Downloading and Installing Android and Android SDK - Setting up Android Virtual and physical Device - Exploring the Development Environment - The Java Perspective Using Eclipse - DDMS Perspective - Command-Line Tools- Developing and Executing the First Android Application - Using Eclipse IDE to Create an Application - Running Your Application - Exploring the Application - Using Command - Line Tools. 

UNIT – II: ACTIVITIES, INTENTS AND FRAGMENTS


Working with Activities- Creating an Activity- Starting an Activity – Managing the Life cycle of an Activity - Applying Themes and Styles to an Activity- Displaying a Dialog in the Activity - Hiding the title of the activity- Using Intents-Exploring Intent Objects- Exploring Intent Resolution- Exploring Intent Filters - Resolving Intent Filter Collision - Linking the Activities Using Intent - Obtaining Results from Intent – Passing Data Using an Intent Object- Fragments - Hiding Title Bar and Screen Orientation - Fragment Implementation - Finding Fragments - Adding, Removing and Replacing Fragments - Finding Activity Using Fragment - Using the Intent Object to Invoke Built-in Application.
UNIT - III: UI USING VIEWS AND VIEW - GROUPS


Working with View Groups – Linear Layout – Relative Layout – Scroll Layout – Table Layout – Frame Layout – Tab Layout using the Action Bar – Working with Views – Text – Edit Text – Button – Radio Button – Check Box – Image Button – Toggle Button – Rating Bar – Binding Data with Adapter View Class – List View – Spinner – Gallery – Designing the Auto Text Complete View – Screen Orientation – Anchoring the Views of Current Activity – Handling UI Events – Handling User Interaction with Activities and Views – Specialized Fragments – List Fragment – Dialog Fragment – Preference Fragment – Creating Menus, Option Menus, Context Menu and Sub Menu. 

UNIT - IV: HANDLING PICTURES AND MENUS WITH VIEWS AND STROING THE DATA


Working with Image Views – Displaying Images in the Gallery View – Displaying Images in the Grid View – Using the Image Switcher View- Designing Context Menu for Image View- Using the Analog-Clock and Digital Clock Views – Embedding Web Browser in an Activity - Notifying the User Creating the Toast Notification - Creating the Status Bar Notification- Creating the Dialog Notification - Introducing the Data Storage Options - Using Preferences - Using the SQLite Database Creating the Database - Executing the Database Operations.

UNIT - V: EMAILING, TELEPHONY AND SMS IN ANDROID


Building an Application to Send Email - Handling Telephony - Displaying Phone Information Application Receiving Phone Calls – Making Outgoing Phone Calls Application -  Handling SMS Sending SMS Using SMS Manager - Sending SMS Using Intent - Receiving SMS Using the Broadcast Receiver Object- Role of Default SMS Providers - . Publishing Android Application: Export android application – Google play store registration.  

Supplementary Learming: Building Mobile Applications using Xamarin

	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Students are able to know about the mobile application development environment

	
	2. Students are able to develop interface and design

	
	3. Students are able to use the techniques in Mobile Applications

	
	4. Acquire  knowledge in Android Applications

	
	5. Easy to handling mobile phone Application services


Text Books
1. Pradeep Kothari, “Android Application Development (with kitkat support) Black Book”, Kogent Learning Solution Inc., Dreamtech Press India Pvt. Ltd, Wiley Publications.

2. Sayed Y. Hashimi, SatyaKomatineni, Dave MacLean, “Pro Android 2”, 2010 Edition, Wiley publications. 

Supplementary Readings
1. Reto Meier ,”Professional Android Application Development”,2009  Edition, Willey Publication.

2. ZigurdMednieks, Laird Dornin, G. Blake Meike,and Masumi Nakamura, “Programming  Android”, OReilly publications. 

WEB REFERENCES

1. 
www.tutorialspoint.com 
2. 
www.javatpoint.net   
3. 
www.mkyong.com  

OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	1
	3

	CO4
	3
	2
	1
	2
	3

	CO5
	3
	2
	3
	3
	1


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Practical- VII
	22PINTP43: ADVANCED COMPUTER NETWORK LAB
	CREDITS: 2
HOURS: 4\W


	COURSE  OBJECTIVES (LO)

	
	1. Build and understand Traffic Management Control Technique.

	
	2. Interprocess Communication dynamic routing strategy like optimal path for data transmission.

	
	3. Simulation for  transfer data network like Dijkstra Algorithm & RSA Algorithm.

	
	4. Develop a security channel between using Diffie-Hellman

	
	5. Implement hash algorithm for Data Integrity and MD5 and SHA-1 algorithm.


List of Experiments:
Implement the following using C/C++ or equivalent with LINUX/Windows environment:
1. Write a program to archive Traffic management at Flow level by implementing Closed Loop Control technique. (Leaky Bucket Algorithm)
2. Write a program to implement dynamic routing strategy in finding optimal path for data transmission. (Bellman ford algorithm).
3. Write a program to implement Link State Routing (Dijkstra Algorithm).
4. Write a program for providing security for transfer of data in the network. (RSA Algorithm)
5. Write a program for encrypting 64 bit playing text using DES algorithm.
6. Apply the RSA algorithm on a text file to produce cipher text file.
7. Develop a mechanism to setup a security channel using Diffie-Hellman Key Exchange between client and server
8. Implement secure hash algorithm for Data Integrity.
9. Implement MD5 and SHA-1 algorithm, which accepts a string input, and produce a fixed size number - 128 bits for MD5; 160 bits for SHA-1, this number is a hash of the input. Show that a small change in the input results in a substantial change in the output.
	Course Outcomes (COs)
After completing the Course successfully, the student will be able to

	
	1. Understand the concept of Traffic Management Control Technique.

	
	2. Familiarise optimal path for data transmission &Dijkstra Algorithm.

	
	3. Understand the functional concept of RSA & DES Algorithm.

	
	4. Gain Familiarity Diffie-Hellman security channel for key Exchange between client & server.

	
	5. Understand MD-5 and SHA-1 algorithm.


OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	2
	3

	CO2
	2
	2
	2
	2
	3

	CO3
	2
	2
	3
	3
	2

	CO4
	3
	3
	2
	2
	2

	CO5
	3
	2
	2
	3
	3


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Practical-VIII
	22PINTP44: SMART DEVICE PROGRAMMING LAB
	CREDITS: 2
HOURS: 4/W


	COURSE OBJECTIVES

	
	1. Able to Understand basic Android Application Programs 

	
	2. develop simple and professional application Android Programs 




	
	3. Using various UI Controls and Implementation

	
	4. Making Advanced CRUD operations Using SQLite DB

	
	5. Building strong knowledge in Emailing and telephony 


List of Experiments:
1. Simple Android Application.

2. Working with Activity

3. Working with Fragments

4. UI Controls (Text, Edit Text, Button, Radio Button)

5. UI Controls (Check Box, and Layout, Image Button, Toggle Button)

6. UI Controls (Rating Bar, List View, Gallery)

7. CRUD Operations Using SQLite DB

8. Emailing

9. Telephony

10. Sending and Receiving SMS

	COURSE OUTCOMES (COs)

After completing the Course successfully, the student will be able to

	
	1. Acquire knowledge on the concepts of  Android 

	
	2. Implementing  various UI controls 

	
	3. Able to develop applications using Android 

	
	4. Acquire  knowledge in Emailing and telephony services using Android 

	
	5. Easy to send and Receive SMS through Android applications


OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	2
	3
	2
	3
	2

	CO3
	3
	2
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	2
	3
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
CORE ELECTIVE – 4 (A)
	22PINTE45-1: MACHINE LEARNING
	CREDITS: 4

HOURS: 4/W


	COURSE OBJECTIVES (COs)

	
	1. To introduce students to the basic concepts and techniques of Machine   Learning.

	
	2. To understand the regression methods, regularization methods.

	
	3. To Analyze clustering   methods and metrics.

	
	4. To discover patterns in data and then make predictions based on often complex patterns to answer business questions, detect and analyze trends and help solve problems.

	
	5. To introduce students to the state-of-the-art concepts and techniques of Machine Learning.


Unit I

Introduction: Basic definitions – Learning - Machine Learning vs AI - Machine Learning – features – samples – labels - Real-world applications and problems – hypothesis test - approaches of machine learning model - Data pre-processing.

Unit II

Representation of formal ML model: The statistical learning framework – training - testing – validation - cross validation - parametric and non-parametric methods - Difference between Parametric and Non-Parametric Methods and examples.

Unit III

Supervised learning Algorithms: Introduction – Approaches for classification – Linear Regression - Logistic regression - Decision Tree classification algorithm – Tree pruning - Rule based Classification –IF-THEN rules classification - Naïve Bayesian classification - Neural Network: Introduction to ANN – Feed Forward Neural Network – Back propagation –. Support Vector Machines (SVM) - Lazy learners: k-Nearest Neighbor (k-NN) Algorithm – Case Based Reasoning (CBR) - Random Forest algorithm.

Unit IV

Unsupervised learning algorithms: Introduction– Defining Unsupervised learning – Cluster Analysis – Distance measures - Types of Clustering – Partition algorithms of clustering – Hierarchical clustering algorithms - Density based methods.
Unit V

Reinforcement Learning and ELM: Introduction: Markov Decision process - Monte Carlo Prediction - case studies – Applications. Introduction to Extreme Learning Machine (ELM) - Deep learning fundamentals: Convolutional Neural Networks (CNN) - Deep Belief Networks (DBN). Software Tools: Introduction to Weka, Matlab, Rapidminer, Tensorflow and Keras – case studies.

	Course Outcomes (CO)
After completing the Course successfully, the student will be able to

	
	1. Apply the machine learning concepts in real life problems.

	
	2. To Implement and analyze existing learning algorithms, including well-studied methods for classification, regression, clustering.

	
	3. To Identify machine learning techniques suitable for a given problem.

	
	4. To Design application using machine learning techniques.

	
	5. To Solve the problems using various machine learning techniques


Text Books

1. Anuradha Srinivasaraghavan,Vincy Joseph (2019),Machine Learning, Wiley.

2. Balas Kausik Natarajan (1991), “Machine Learning: A Theoretical Approach”, Morgan Kaufmann

3. Dinesh Kumar U Manaranjan Pradhan (2019), Machine learning using Python, Wiley.

4. EthamAlpaydin (2015), Introduction to Machine Learning, third edition, PHI Learning Pvt. Ltd.

5. Jiawei Han, Micheline Kamber, Jian Pei (2012), Data mining concepts and techniques, Morgan Kaufmann Publishers, Elsevier.

Supplementary Readings
1. Lovelyn Rose S, Dr. L Ashok Kumar, Dr. D Karthika Renuka (2019), Deep Learning

2. Using Python,Wiley,

3. Rajiv Chopra (2018), Deep Learning - A Practical Approach, Khanna Books 2018.

4. Shai Shalev-Shwartz and Shai Ben-David (2014), Understanding machine learning from

5. theory to algorithms,Cambridge university press.

6. UCI Machine Learning Repository: 
http://archive.ics.uci.edu/ml/index.php
OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	2

	CO2
	3
	3
	3
	2
	2

	CO3
	3
	3
	3
	2
	2

	CO4
	2
	3
	3
	1
	2

	CO5
	2
	3
	3
	2
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Elective – 4 (B)
	22PINTE45-2: SOFT COMPUTING
	CREDITS: 4

HOURS: 4/W


	COURSE  OBJECTIVES

	
	1. Familiarize with soft computing concepts

	
	2. Introduce and use the idea of fuzzy logic and use of heuristics based on human experience.

	
	3. Familiarize the Neuro-Fuzzy modeling using Classification and Clustering techniques.

	
	4. Learn the concepts of Genetic algorithm and its applications
Acquire the knowledge of Rough Sets.

	
	5. Introduce students to  Bi-directional Associative Memory.


UNIT I INTRODUCTION TO SOFT COMPUTING

Introduction-Artificial Intelligence-Artificial Neural Networks-Fuzzy Systems-Genetic Algorithm and Evolutionary Programming-Swarm Intelligent Systems-Classification of ANNs-McCulloch and Pitts Neuron Model-Learning Rules: Hebbian and Delta- Perceptron Network-Adaline Network-Madaline Network.

UNIT II ARTIFICIAL NEURAL NETWORKS

Back propagation Neural Networks - Kohonen Neural Network -Learning Vector Quantization -Hamming Neural Network - Hopfield Neural Network- Bi-directional Associative Memory -Adaptive Resonance Theory Neural Networks- Support Vector Machines - Spike Neuron Models.

UNIT III FUZZY SYSTEMS

Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets - Classical Relations and Fuzzy Relations -Membership Functions -Defuzzification - Fuzzy Arithmetic and Fuzzy Measures -Fuzzy Rule Base and Approximate Reasoning - Introduction to Fuzzy Decision Making.

UNIT IV GENETIC ALGORITHMS

Basic Concepts- Working Principles -Encoding- Fitness Function - Reproduction -Inheritance Operators - Cross Over - Inversion and Deletion -Mutation Operator - Bit-wise Operators -Convergence of Genetic Algorithm.

UNIT V HYBRID SYSTEMS

Hybrid Systems -Neural Networks, Fuzzy Logic and Genetic -GA Based Weight Determination - LR-Type Fuzzy Numbers - Fuzzy Neuron - Fuzzy BP Architecture - Learning in Fuzzy BP- Inference by Fuzzy BP - Fuzzy ArtMap: A Brief Introduction - Soft Computing Tools - GA in Fuzzy Logic Controller Design - Fuzzy Logic Controller

	Course Outcomes (COs)
After completing the Course successfully, the student will be able to

	
	1. Identify the difference between Conventional Artificial Intelligence to Computational Intelligence.

	
	2. Understand fuzzy logic and reasoning to handle and solve engineering problems..

	
	3. Apply the Classification and clustering techniques on various applications.

	
	4. Understand the advanced neural networks and its applications.

	
	5. Perform various operations of genetic algorithms, Rough Sets.
Comprehend various techniques to build model for various applications.


Text Books

1. 1.Soft Computing – Advances and Applications – Jan 2015 by B.K. Tripathy and J. Anuradha – Cengage Learning.

Supplementary Readings
1. S. N. Sivanandam & S. N. Deepa, “Principles of Soft Computing”, 2nd edition, Wiley India, 2008.
2.  David E. Goldberg, “Genetic Algorithms-In Search, optimization and Machine learning”, Pearson Education.
3. .J. S. R. Jang, C.T. Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”, Pearson Education, 2004.
4.  G.J. Klir& B. Yuan, “Fuzzy Sets & Fuzzy Logic”, PHI, 1995.
Melanie Mitchell, “An Introduction to Genetic Algorithm”, PHI, 1998.
5.  Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw- Hill International editions, 1995.


OUTCOME MAPPING 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	3

	CO2
	2
	2
	2
	3
	2

	CO3
	2
	3
	3
	2
	3

	CO4
	2
	2
	3
	3
	3

	CO5
	3
	2
	2
	3
	2


1-LOW      2- MEDIUM     3- HIGH
	SEMESTER - IV
Core Elective – 4 (C)
	22PINTE45-3: BLOCK CHAIN TECHNOLOGY
	CREDITS: 4

HOURS: 4/W


	COURSE OBJECTIVES

	
	1. To understand the history Blockchain

	
	2. To Understand types and applications of Blockchain

	
	3. To acquire knowledge about cryptography and consensus algorithms.

	
	4. Deploy projects using Web and design.

	
	5. To Understand blockchain based Security issues.


UNIT I

Introduction: Need for Distributed Record Keeping, Modeling faults and adversaries, Byzantine Generals problem, Consensus algorithms and their scalability problems, Nakamoto’s concept with Blockchain based cryptocurrency, Technologies Borrowed in Blockchain – hash pointers, consensus, byzantine fault-tolerant distributed computing, digital cash etc.

UNIT II

Basic Distributed Computing & Crypto primitives: Atomic Broadcast, Consensus, Byzantine Models of fault tolerance, Hash functions, Puzzle friendly Hash, Collison resistant hash, digital signatures, public key crypto, verifiable random functions, Zero-knowledge systems

UNIT III

Bitcoin basics: Bitcoin block chain, Challenges and solutions, proof of work, Proof of stake, alternatives to Bitcoin consensus, Bitcoin scripting language and their use. Block chain Network, Life of Block chain application, Soft & Hard Fork, Private and Public block chain.

UNIT IV

Ethereum basics: Ethereum and Smart Contracts, The Turing Completeness of Smart Contract Languages and verification challenges, Using smart contracts to enforce legal contracts, comparing Bitcoin scripting vs. Ethereum Smart Contracts, Writing smart contracts using Solidity & JavaScript

UNIT V

Privacy, Security issues in Block chain: Pseudo-anonymity vs. anonymity, Zcash and Zk-SNARKS for anonymity preservation, attacks on Block chains: Sybil attacks, selfish mining, 51% attacks advent of algorand; Sharding based consensus algorithms to prevent these attacks. Case Studies: Block chain in Financial Service, Supply Chain Management and Government Services
	Course Outcomes (COs)
After completing the Course successfully, the student will be able to

	
	1. Contentedly discuss and describe the history, types and applications of Blockchain

	
	2. Gains familiarity with cryptography and Consensus algorithms.

	
	3. Create and deploy projects using Web3j and design blockchain based applications.

	
	4. Implement an ICO on Ethereum

	5. 
	6. Design blockchain based application with Swarm and IPFS


Text Books

1. Narayanan, Bonneau, Felten, Miller and Goldfeder, “Bitcoin and Cryptocurrency Technologies – A Comprehensive Introduction”, Princeton University Press, 2016.

2. Josh Thompson, ‘Blockchain: The Blockchain for Beginnings, Guild to Blockchain Technology and Blockchain Programming’, Create Space Independent Publishing Platform, 2017.

3. Imran Bashir, “Mastering Blockchain: Distributed ledger technology, decentralization, and smart contracts explained”, Packt Publishing, 2018.

Supplementary Readings
1. MerunasGrincalaitis, “Mastering Ethereum: Implement Advanced Blockchain Applications Using Ethereum-supported Tools, Services, and Protocols”, Packt Publishing.

2. Nicola Atzei, Massimo Bartoletti, and TizianaCimoli, A survey of attacks on Ethereum smart contracts, 2016.

3. Prof. SandipChakraborty, Dr. Praveen Jayachandran, “Blockchain Architecture Design And Use Cases” [MOOC], NPTEL: https://nptel.ac.in/courses/106/105/106105184/
OUTCOME MAPPING
	COs/ Pos
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	2
	3

	CO2
	2
	2
	3
	2
	2

	CO3
	3
	2
	2
	2
	2

	CO4
	3
	3
	2
	2
	2

	CO5
	3
	2
	3
	2
	3


1-LOW      2- MEDIUM     3- HIGH
