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ANNAMALAI           UNIVERSITY

411 - MASTER OF COMPUTER APPLICATIONS
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges for the 
academic year 2022 -2023 ONLY)
	Course Code
	Course Title
	HRS/WEEK
	C
	MARKS

	
	
	
	
	CIA
	ESE
	TOTAL

	FIRST SEMESTER

	22PMCAC11


	Core Theory – I : Data Structures using C++
	5


	4
	25
	75
	100

	22PMCAC12


	Core Theory – II : Relational Database  Management System
	5


	4
	25
	75
	100

	22PMCAC13


	Core Theory – III : Operating Systems
	5


	4
	25
	75
	100

	22PMCAP14


	Core Practical – I : Data Structures using C++ Lab
	4


	2
	40
	60
	100

	22PMCAP15
	Core Practical – II : Relational Database  Management System -Lab
	4


	2
	40
	60
	100

	22PMCAE16


	Core Elective – I
	4
	4
	25
	75
	100

	22PMCAO17


	Open Elective – I
	3
	3
	25
	75
	100

	
	Total Credits
	30
	23
	
	
	700

	SECOND SEMESTER

	22PMCAC21


	Core Theory – IV : Java Programming
	5
	4
	25
	75
	100

	22PMCAC22


	Core Theory – V : Web Technology
	5
	4
	25
	75
	100

	22PMCAC23


	Core Theory – VI : Accounting and Financial Management
	5
	4
	25
	75
	100

	22PMCAP24


	Core Practical – III : Java Programming – Lab
	4
	2
	40
	   60
	100

	22PMCAP25


	Core Practical – IV : Web Technology – Lab
	4
	2
	40
	   60
	100

	22PMCAE26


	Core Elective – II
	5
	4
	25
	   75
	100

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

	
	Total Credits
	30
	22
	
	
	700


	THIRD SEMESTER

	22PMCAC31


	Core Theory – VII : Mobile Computing
	5
	4
	25
	75
	100

	22PMCAC32


	Core Theory – VIII : Data Analytics Using Python
	5
	4
	25
	75
	100

	22PMCAC33


	Core Theory – IX : Reserch Methodology
	5
	4
	25
	75
	100

	22PMCAP34


	Core Practical – V : Mobile Application  Development –Lab
	4
	2
	40
	60
	100

	22PMCAP35


	Core Practical – VI : Data Analytics Using Python Programming – Lab
	4
	2
	40
	60
	100

	22PMCAE36


	Core Elective – III :
	4
	4
	25
	75
	100

	22PMCAO37


	Open Elective – II :
	3
	3
	25
	75
	100

	
	MOOC Courses
	
	
	
	
	

	
	Total Credits
	30
	23
	
	
	700

	FOURTH SEMESTER

	22PMCAC41


	Core Theory – X :LAMP
	5
	4
	25
	75
	100

	22PMCAC42


	Core Theory – XI : IOT 
	5
	4
	25
	75
	100

	22PMCAP43


	Core Practical – VII : LAMP (Linux, Apache, MySQL, and PHP) – Lab
	4
	2
	40
	60
	100

	22PMCAP44


	Core Practical – VIII : Internet of Things  (IoT) – Lab
	4
	2
	40
	60
	100

	22PMCAE45


	Core Elective – IV :
	  4
	4
	25
	75
	100

	22PMCAD46
	Core Project
	8
	6
	25
	75
	100

	
	Total Credits
	30
	22
	
	
	600

	
	Grand Total
	120
	90
	
	
	2800


List of Core Elective Papers (Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	HRS/WEEK
	C
	Marks

	
	
	
	
	
	CIA
	ESE
	Total

	I


	22PMCAE16-1
	Discrete Mathematics
	4
	4
	25
	75
	100

	
	22PMCAE16-2
	Management Information System
	4
	4
	25
	75
	100

	
	22PMCAE16-3
	E- Commerce
	4
	4
	25
	75
	100

	II
	22PMCAE26-1
	Software Engineering
	5
	4
	25
	75
	100

	
	22PMCAE26-2
	Data Mining Techniques
	5
	4
	25
	75
	100

	
	22PMCAE26-3
	Cloud Computing 
	5
	4
	25
	75
	100

	III
	22PMCAE36-1
	Advanced Computer Networks
	4
	4
	25
	75
	100

	
	22PMCAE36-2
	Artificial Intelligence
	4
	4
	25
	75
	100

	
	22PMCAE36-3
	Big Data Analytics
	4
	4
	25
	75
	100

	IV
	22PMCAE45-1
	Software Project Management
	4
	4
	25
	75
	100

	
	22PMCAE45-2
	Machine Learning 
	4
	4
	25
	75
	100

	
	22PMCAE45-3
	Cyber Security
	4
	4
	25
	75
	100


                        List of Open Electives (Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	HRS/WEEK
	C
	CIA
	ESE
	Total

	I
	22PMCAO17-1
	Multimedia and Animation
	3
	3
	25
	75
	100

	
	22PMCAO17-2
	Data Science for Business
	3
	3
	25
	75
	100

	
	22PMCAO17-3
	Digital Marketing 
	3
	3
	25
	75
	100

	III
	22PMCAO37-1
	Web Design
	3
	3
	25
	75
	100

	
	22PMCAO37-2
	R Programming
	3
	3
	25
	75
	100

	
	22PMCAO37-3
	Introduction to C#
	3
	3
	25
	75
	100


	SEMESTER - I

CORE THEORY – I
	22PMCAC11:DATA STRUCTURES USING C++
	CREDITS: 4

HRS/WEEK: 5


COURSE OBJECTIVES
1) To understand the concepts of object-oriented programming and master OOP using C++.

2) To understand the concepts of Inheritance, polymorphism and templates.

3) To understand the concepts of different view of data, stack and queues.

4) To understand the concepts of Programming with Recursion, Binary Search Tree and graphs.

5) To understand the concepts of Sorting and Searching Algorithms.

UNIT-I : Principles of Object Oriented Programming


Hours : 15
Principles of Object Oriented Programming – Beginning with C++ – Token , Expressions and Control Structures- Functions in C++ – Classes and Objects – Constructors and Destructors.

UNIT-II : Operator Overloading





Hours : 15
Operator Overloading and Type Conversions – Inheritance : Extending Classes – Pointers, Virtual Functions and Polymorphism - Managing Console I/O Operations. Working with Files - Templates – Exception Handling – Manipulating Strings.

UNIT-III : Data Design & implementations




Hours : 15
Different views of data – Abstraction and Built-in Types – Arrays ADTs Stacks and Queue (Linear and Linked) , Stack (Array and Pointer)- Applications- Infix to Postfix Conversions – Queue(Array and Pointer) – List(Array and Pointer) – Applications: (Polynomial Addition) - Doubly Linked Lists.

UNIT – IV : Programming with Recursion 




Hours : 15
Recursion – Verifying and Writing Recursive Functions – Binary Search Tree : Implementation – Tree Traversal – Graphs: Implementations – BFS – DFS – Dijkstras Shortest Path Algorithm.(Chapter 7:Section 7.1,7.4 7.5, Chapter 8:Section 8.1,8.4, Chapter 9:Section 9.3)

UNIT-V : Sorting and Searching Algorithms 



Hours : 15
Sorting – Searching – Hashing (Chapter 10: Section 10.1,10.2,10.3).
COURSE OUTCOMES

After completing the Course successfully, the student will be able to
6) The Student will be able to understand the concepts of object oriented programming Apply structure and inline functions.

7) The Student will be able to understand the concepts of the types of inheritances and Applying various levels of Inheritance for real time problems Apply the OOPs concepts class and object. Understand Explain the file concept and exception handlings in C++

8) The Student will be able to understand the concepts of Stacks and Queue using array and pointers.

9) The Student will be able to understand the concepts of Recursion, Binary Search Tree and graphs.

10) The Student will be able to understand the concepts of Sorting and Searching Algorithms.

Text Books
11) Object Oriented Programming with C++, E Balagurusamy , Tata McGraw Hill, 6th Edition, 2014.

12) C++ Plus Data Structure, Nell Dale, Jones & Bartlett Publishers , 4th Edition, 2010. (Units III, VI & V)

Supplementary Readings
13) C++ The Complete Reference, Herbert Schildt, Tata McGraw Hill, 4th Edition, 2003.

14) OOP In ANSI C and Turbo C, Ashok N.Kamthene, Pearson Education, 6th Edition, 2008.

15) Data Structures and Algorithms, Alfred V. Aho, Jeffrey D. Ullman, John E. Hopcroft, Addison          Wesley Longman Inc., 2nd Edition, 1999.

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	
	3
	

	CO2
	
	3
	3
	
	3

	CO3
	3
	
	
	3
	

	CO4
	3
	3
	
	
	3

	CO5
	3
	3
	3
	
	


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – I

CORE theory– II
	22PMCAC12:  RELATIONAL DATABASE MANAGEMENT SYSTEM
	CREDIT : 4

HRS/WEEK: 5


COURSE OBJECTIVES    

16) To understand the different issues involved in the design and      implementation of a database system.
17) To study the physical and logical database designs, database modeling, relational, hierarchical, and network models
18) To understand and use data manipulation language to query, update, and manage a database.
19) To develop an understanding of essential DBMS concepts such as: database security, integrity, and concurrency.
20) To design and build a simple database system and demonstrate competence with the fundamental tasks involved with modeling, designing, and implementing a DBMS.
Unit-I : Introduction








Hours : 15
Database System Applications – Purpose of Database Systems – View of Data – Database Languages – Relational Databases – Database design – Data storage and Querying – Transaction Management – Database Architecture – Data Mining and Information Retrieval – Database Users and Administrators – History of Database Systems.
Unit-II : Relational Databases 





Hours : 15
Structure of the relational databases - Database schema - Keys - Schema diagrams - Relational query languages  - Relational operations -Overview of SQL query language - SQL  data definition - Basic structure of SQL queries - Additional basic operations - Set operations - Null values - Aggregate functions - Nested sub queries - Modification of the database.
Unit-III : Relational Database design




 Hours : 15
Features of Good Relational Designs - Atomic Domains and First Normal Form - Decomposition Using Functional Dependencies - Functional-Dependency Theory - Algorithms for Decomposition - Decomposition Using Multivalued Dependencies - More Normal Forms - Database-Design Process.
Unit-IV : Indexing and Hashing 





Hours : 15
Basic Concepts - Ordered Indices - B+-Tree Index Files - B+-Tree Extensions - Multiple-Key Access - Static  Hashing  - Dynamic Hashing - Comparison of Ordered Indexing and Hashing - Bitmap Indices - Index Definition in SQL- Measures of Query Cost - Selection Operation - Sorting - Join Operation - Other Operations - Evaluation of Expressions.

Unit-V : Distributed Databases





 Hours : 15
Introduction - Homogeneous and Heterogeneous Databases - Distributed Data Storage - Distributed Transactions - Commit Protocols - Concurrency Control in Distributed Databases - Availability - Distributed Query Processing - Heterogeneous Distributed Databases - Cloud-Based Databases - Directory Systems.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
21) Define program-data independence, data models for database systems, database schema and database instances.
22) Recall Relational Algebra concepts, and use it to translate queries to Relational statements and vice versa.
23) Identify Structure Query Language statements used in creation and manipulation of Database Identify the methodology of conceptual modeling through Entity Relationship model.
24) Develop an understanding of the differences between OODBMS, ORDBMS and RDBMS and the practical implications of each approach.
25) Analyze and design a real database application.

Text Books
26) Abraham Silberschatz, Henry F. Korth and S. Sudharshan, Database                     System Concepts, Sixth Edition, Tata McGraw Hill, 2002.
Supplementary Readings
27) Ramez
Elmasri, Shamkant
B. Navathe,
“Fundamentals of
Database                     Systems”, Seventh Edition, Pearson Education, 2017.

28) R. Elmasri, S.B. Navathe, “Fundamentals of Database Systems”, Seventh Edition,Pearson Education/Addison Wesley, 2017.

29) Raghu Ramakrishnan, ―Database  Management Systems‖, Fourth Edition, McGrawHill College Publications, 2015.

30) Bipin        C.Desai,
An
Introduction
to
Database
Systems, Galgotia Publications, 2002.
31) Raghu Ramakrishnan and Johannes Gehrke, Database Management Systems, Third Edition, Tata McGraw Hill Higher Education, 2003.
32) Elmasri and Navathe, Fundamentals of Database Systems, Sixth Edition, Pearson Education Asia, 2010.
OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	
	
	3
	

	CO2
	
	3
	3
	
	3

	CO3
	3
	
	
	3
	

	CO4
	2
	
	2
	
	2

	CO5
	
	3
	3
	
	


1-LOW 2- MEDIUM 3- HIGH
	SEMESTER – I

CORE theory – III
	22PMCAC13:  OPERATING SYSTEMS
	CREDIT : 4

HRS/WEEK: 5


COURSE OBJECTIVES
33) To learn the fundamentals of Operating Systems.
34) To learn the mechanisms of OS to handle processes and threads and  their communication.
35) To learn the mechanisms involved in the memory management.

36) To gain knowledge on Distributed OS concepts that includes architecture, Mutual exclusion algorithms, deadlock detection algorithms and agreement  protocols.

37) To know the components and Management aspects of concurrency management.

Unit-I : Introduction







Hours : 15
Introduction – Operating System Structure - Operating System Operations – Protection and Security – Kernel Data Structures - Computing Environments - Open Source Operating Systems - Operating System Services – User operating system Interface – System calls - Types of system calls – System programs – Operating System design and Implementation – Operating System: debugging - Operating System: Generation – System Boot.
Unit-II : Process Management





Hours : 15
Process Management – Process Concepts – Process Scheduling – Operation on Processes – Interprocess Communication – Threads – Multicore Programming - Multithreading Models – Thread Libraries - Implicit Threading - Threading Issues – Process Synchronization – The Critical Section Problem – Peterson’s Solution – CPU Scheduling – Scheduling Criteria – Scheduling Algorithms - Deadlocks – System Model – Deadlock Characterization – Methods for handling Deadlocks – Deadlock Prevention – Deadlock Avoidance – Deadlock Detection – Recovery from Deadlock.
Unit-III : Memory Management





Hours : 15
Memory Management – Background – Swapping – Contiguous Memory Allocation – Paging – Structure of the Page Table – Virtual Memory Background - Demand Paging – Copy-on-Write – Page Replacement – Allocation of Frames – Thrashing – Memory- Mapped Files – Allocating Kernel Memory – Other Considerations – Operating System Examples.
Unit-IV : File System







Hours : 15
Storage Management – Overview of Mass Storage Structure – Disk Structure – Disk Attachment – Disk Scheduling – Disk Management – Swap Space Management- RAID Structure – Stable Storage Implementation – Tertiary Storage Structure – I/O Hardware – Application of I/O Interface – Kernal I/O Subsystem - File Concept – Access Methods – Directory Structure – File System Mounting – File Sharing – Protection – File System Structure – File System Implementation – Directory Implementation – Allocation Methods – Free Space Management – Efficiency and Performance.
Unit-V : Android Operating System





Hours : 15
Case study: Windows 7 - History - Design Principles - System Components - Terminal Services and Fast User Switching - File System - Networking - Programmer Interface. Android - Overview of Android Operating System - The Android ecosystem – Android Architecture - Android Versioning.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
38) Analyze the structure of OS and basic architectural components involved in design.
39) Analyze and design the applications to run in parallel either using process or thread models of different OS.
40) Analyze the various device and resource management techniques for  time sharing and distributed systems.
41) Understand the mutual exclusion, deadlock detection and agreement protocols of Distributed OS.
42) Interpret the mechanisms adopted for file sharing in distributed applications.
Text Books
1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating Systems Concepts, John Wiley &amp; Sons, Inc., Ninth Edition, 2004.

Supplementary Readings

1. Abraham Silberschatz, Peter Galvin and Gagne, “Operating System Concepts”, 10th Edition, Addison Wesley, 2018.

2. Andrew
S.
Tanenbaum,Herbert
Boston,“Modern Operating  Systems”.4th edition,Pearson,2015.

3. Ann McHoes, Ida M. Flynn,"Understanding Operating Systems", 7th Edition, Cengage Learning, 2013.

4. Andrew S. Tanenbaum, Modern Operating Systems, Prentice Hall of India, Third Edition, 2007.

5. Deitel ,H. M., Operating Systems, Pearson Education, Third Edition, 2004.

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	
	
	3
	

	CO2
	
	3
	3
	
	3

	CO3
	
	3
	
	
	

	CO4
	3
	
	
	2
	2

	CO5
	3
	3
	2
	
	2


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – I

CORE PRACTICAL – I
	22PMCAP14: DATA STRUCTURES USING C++ - LAB
	CREDIT : 2

HRS/WEEK: 4


COURSE OBJECTIVES
43) To develop C++ programming skills in design

44) To understand the basic concepts of different abstract types and structure of data.

45) To understand the concepts of Function Overloading

46) To understand the concepts of Stack, Queue, List, Doubly Linked List - using Pointers- using Arrays.

47) To understand the concepts of Searching and Sorting Algorithms.

LIST OF LAB EXERCISES






Hours : 60
48) Constructors & Destructors, Copy Constructor.

49) Friend Function & Friend Class.

50) Inheritance.

51) Polymorphism & Function Overloading.

52) Virtual Functions.

53) Overload Unary & Binary Operators Both as Member Function & Non Member Function.

54) Class Templates & Function Templates.

55) Exception Handling Mechanism.

56) Standard Template Library concept.

57) File Stream classes.

58) Array implementation of Stack, Queue : Infix to postfix

59) Implementation of Stack, Queue, List, Doubly Linked List - using Pointers- Polynomial Addition

60) Implementation of Binary Search Tree, Traversal

61) Implementation of Searching and Sorting Algorithms.

62) Graph Implementation of shortest path (Djikstras)

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
63) Understand the Creating and Deleting the Objects with the Concepts of Constructors and Destructors.

64) Demonstrate the Polymorphism Concepts and Operator Overloading.

65) Understand basic Data Structures such as Arrays, Linked Lists, Stacks, Queues, Doubly Linked List and Infix to Postfix Conversion.

66) Apply Algorithm for solving problems like Sorting and Searching.

67) Apply Algorithms and use Graphs and Trees as tools to visualize and simplify Problems.
OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	
	3
	

	CO2
	4
	
	3
	4
	3

	CO3
	3
	3
	
	
	

	CO4
	4
	
	
	2
	2

	CO5
	2
	4
	
	
	2


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – I

CORE PRACTICAL – II
	22PMCAP15:   RELATIONAL DATABASE MANAGEMENT SYSTEM - LAB
	CREDIT : 2

HRS/WEEK: 4


COURSE OBJECTIVES 
68) To engage themselves in lifelong learning of Database management systems theories and technologies that enables them to purse higher studies.
69) Apply integrity constraints on a database using a state-of-the-art RDBMS.

70) To interact professionally with colleagues or clients located abroad and the ability to overcome challenges that arises from geographic distance, cultural differences, and multiple languages in the context of computing.
71) Develop team spirit, effective work habits, and professional attitude in written and oral forms, towards the development of database applications.
72) Develop PL/SQL programs including procedures, stored functions, cursors and packages for data manipulation.
LIST OF LAB EXERCISES 






Hours : 60


Cycle – I (Simple SQL)





73) Employee Management System Using SQL Commands.
74) Students Management System Using SQL Commands.
75) Bank Management System Using SQL Commands.
76) Index Creation.
77) Implementation of SQL queries for route database.
78) Implementation of SQL queries for route database - part I.
79) Implementation of SQL queries for route database - Part II.
80) Creating view using SQL commands.
81) Creation of Table Partition.
82) Default trigger procedure and drop command
83) Report creation.
Cycle – II (PL/SQL)

84) Factorial of number

85) Checking whether a number is prime or not
86) Fibonacci series
87) Reversing the string
88) Swapping of two numbers
89) Odd or even number
90) Duplication of records
COURSE OUTCOMES

After completing the Course successfully, the student will be able to
91) In drawing the ER, EER, and UML Diagrams.
92) In analyzing the business requirements and producing a viable model for the implementation of the database.
93) In converting the entity-relationship diagrams into relational tables.
94) To develop appropriate Databases to a given problem that integrates ethical, social, legal, and economic concerns.
95) Students will be able to design and implement database applications on their own.
OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	
	3
	

	CO2
	3
	
	3
	
	3

	CO3
	
	
	3
	
	

	CO4
	3
	2
	
	
	2

	CO5
	3
	
	2
	3
	


1-LOW 2- MEDIUM 3- HIGH
	SEMESTER – I

CORE ELECTIVE – I
	22PMCAE16-1:   DISCRETE MATHEMATICS
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES 
96) Introduce concepts of mathematical logic for analyzing propositions and proving theorems.

97) Use sets for solving applied problems, and use the properties of set operations algebraically

98) Work with relations and investigate their properties.

99) Apply logical reasoning to solve a variety of problems.

100) Introduce basic concepts of graphs, digraphs and trees.
UNIT- I : Graph







Hours : 12
Introduction – paths and circuits – isomorphism – sub graphs- connectedness – Euler graph – operations – Hamiltonian paths and circuits – Traveling Salesman Problem.
UNIT –II : Trees







Hours : 12
properties of trees – distance and centers – rooted and binary tree – spanning tree- matrix representations of graph: Incidence matrix – adjacency matrix – graph theoretic algorithms – shortest path between two vertices – shortest path between all pairs.
UNIT- III : Mathematical Logic





Hours : 12


Statements and notation – connectives – Well-formed formulas – tautologies – equivalence of formulas – duality law – Normal Forms: Disjunctive Normal Forms – Conjunctive Normal Forms- Principal Disjunctive-Principal Conjunctive Normal Forms.
UNIT- IV : Set Theory







Hours : 12
Basic concepts of set theory – notation – inclusion and equality – power set – operations – Venn Diagrams – identifiers – Cartesian products – relations and ordering – functions – composition – inverse- binary and n-ary operations.
UNIT- V : Lattices as partially ordered sets 




Hours : 12
Definition – properties – special lattices: complete, complemented, distributive lattices – Boolean Algebra - properties of Boolean algebra.
COURSE OUTCOMES

After completing the Course successfully, the student will be able to
101) Define various basic terms in graph theory and discrete mathematical structure
102) Summarize various theories in graph theory and discrete  mathematical structure
103) Solve simple problems in graph theory and discrete mathematical  structure 

104) Analyze and compare various methods in graph theory and discrete mathematical structure 

105) Explain and solve problems related graph theory, mathematical logic, set theory and Boolean

Text Books 

106) Narsing Deo, “Graph Theory with Applications to Engineering and Computer Science”, Prentice Hall,  2013,

107) J.P.Tremblay, R. Manohar, “Discrete Mathematical Structure with Applications to Computer Science”, McGraw-Hill International Edition, 2008.

Supplementary Readings
108) Seymour Lipschutz and Mars Lipson, “Discrete Mathematics”, Second Edition, Schaum’s outline series, Tata McGraw-Hill publishing Company Limited, New Delhi, 1999.

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	
	3
	

	CO2
	3
	3
	3
	2
	2

	CO3
	3
	
	3
	
	1

	CO4
	3
	2
	2
	3
	3

	CO5
	3
	2
	3
	3
	


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – I

CORE ELECTIVE – I
	22PMCAE16-2:  MANAGEMENT INFORMATION SYSTEM
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES 
109) Provide students with a background on the use and advantages of information systems in organization with a focus on managerial aspects of MIS.
110) Understand the basic concepts and technologies used in the field of management information system.

111) Understand the processes developing and implementing information systems

112) Learn about the importance of managing organizational change associated with information systems implementation.
113) Promote an awareness of the economic, social, and ethical implications of such systems on society and IT professionals.
Unit-I : Introduction to Information System




Hours : 12
Introduction to IS- the  need information technology (IT) in business – fundamentals of IS concepts – overview of IS – solving business problems with IS – developing IS solutions.
Unit-II
: Information systems for business operations


Hours : 12
Business IS – marketing, manufacturing, human resource, accounting and financial information systems – transaction processing system – management information and decision support systems.
Unit-III
 : Managing information technology




Hours : 12
Managing information resource and technologies – global IT management – planning and implementing business change with IT.

Unit-IV : Enterprise Resource Planning (ERP)



Hours : 12
An overview of ERP – benefits of ERP – ERP and related technologies – business process reengineering – data warehousing – data mining – online analytical processing – supply chain management.

Unit-V
: ERP implementation





Hours : 12
ERP implementation life cycle – implementation methodology – hidden cost – organizing the implementation – vendors, consultants and users contracts with vendors, consultants and employees project management and monitoring – ERP present and future – turbo change the ERP systems – enterprise integration applications – ERP and E-commerce – ERP and Internet.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
114) Basic Knowledge pertaining to Information Systems

115) Knowledge pertaining to Business Operations.

116) Managing ability pertaining to Information Technology. 

117) Knowledge pertaining to ERP.

118) Implementing ability of ERP package.

Text Books
119) James A O’Brien, Management Information Systems for managing IT in the Internetworked Enterprise, 4th Edition, Tata McGraw Hill, New Delhi, 1999.
Supplementary Readings

120) Alexis Leon, ERP Demystified, McGraw Hill Education.

121) W. S. Jawadekar, Management Information Systems: A Global Digital Enterprise Perspective, McGraw Hill Education.

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	4
	4
	4
	4
	3

	CO2
	4
	4
	4
	4
	4

	CO3
	3
	3
	4
	4
	4

	CO4
	3
	3
	4
	4
	4

	CO5
	3
	3
	4
	4
	3


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – I

CORE ELECTIVE - I 
	22PMCAE16-3:    E-COMMERCE 
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES
122) This objective of this study is to use of e-commerce domain companies and consumers.

123) This study is conducted to evaluate the perception and attentive and secure recommending payment method based on analysis and study.

124) The results are expected to contribute significantly towards the current thinking, security regarding e-commerce online transactions.

125) The main objectives are involved an attempt to determine the current awareness and alert in the particular area in ecommerce like security issues, Screening, Recommended payment method, Internal order cancellations.

126) This study provides best solution to e-commerce domain companies/industries and alert and awareness to common man. For safe and secure transaction consumers and e-commerce domain companies should follow some basic rules and regulations with latest technologies.

Unit-I : Introduction to E–Commerce




Hours : 12
Benefits–Impacts-Classification and Application of E- Commerce-Business Model-Architectural Frame Work.
Unit-II : Network Infrastructure





Hours : 12
Local Area Network–Ethernet–Wide Area Network-Internet– TCP/IP Reference Model–Domain Name System–Internet Industry structure– Information Distribution and Messaging: FTP Application–Electronic Mail–World Wide Web Server - HTTP –Web Server Implementations.
Unit-III : Information Publishing Technology



Hours :12
Information Publishing–Web Browsers–HTMLCGI- Multimedia Content-Other Multimedia Objects–VRML-Securing the Business on Internet- Why Information on Internet is Vulnerable?-Security Policy-Procedures and Practices–Site Security-Protecting the Network-Firewalls- Securing the Web Service.
Unit-IV : Electronic Payment Systems




Hours :12
Securing Network Transaction-Electronic Payment Systems: Introduction –Online Payment Systems–Pre–paid Electronic Payment System-Post–paid Electronic Payment System– Requirement Metrics of a Payment System.
Unit-V : Search Engines and Directory Services



Hours:
12
Information Directories –Search Engines– Internet Adverting–Agents in Electronic Commerce: Needs and Types of Agents– Agent Technologies –Agents Standards and Protocols–Agents Applications-Case Study.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
127) Recognize the impact of Information and Communication technologies, especially of the Internet in business operations.

128) Recognize the fundamental principles of e-Business and e-Commerce.

129) Distinguish the role of Management in the context of e-Business and e-Commerce.

130) Explain the added value, risks and  barriers in the adoption of e‐ Business    and                                          e-Commerce. 
131) Examine applications of e‐ Commerce in relation to the applied.
Text Books
132) Bharat Bhasker, ‘Electronic Commerce Framework Technologies and Applications”,Tata McGraw Hill Publication,2003.

Supplementary Readings
133) Ravi Kalakota and Andrew B. Whinston, Eleventh Impression, 2011,, Frontiers of Electronic Commerce, Pearson Education Inc., Delhi.

134) Joseph A. Brady, Ellen F. Monk,Bret J. Wangner, “Concepts in Enterprise Resource Planning” , Thomson Learning, 2001.

135) Ravi Kalakota and Andrew B Whinston,“Frontiers of Electronic Commerce“, Pearson Education Asia,1999

136) Marilyn Greenstein and Todd M Feinman, ”Electronic commerce: Security, Risk

137) Management and Control“, TataMcGraw-Hill,2000.
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER - I

OPEN ELECTIVE – I
	22PMCAO17-1: MULTIMEDIA AND ANIMATION
	CREDIT : 3

HRS/WEEK: 3


COURSE OBJECTIVES

138) To introduce the fundamental elements of multimedia.

139) Provide an understanding of the fundamental elements in multimedia. 

140) The emphasis will be on learning the representations, perceptions and applications of multimedia. 

141) To familiarize the students with various approaches, methods and techniques of Animation Technology

142) Exploring different approaches in computer animation.

UNIT-I
 : Introduction







Hours : 9
Definition-Taxonomy-Multimedia Information Representation-Text-Images-Audio-Video- Multimedia Architecture-Multimedia Applications-Challenges of Multimedia Systems.

UNIT-II : Video Compression






Hours : 9
Compression Principles-Need for Compression-Redundancy and Visibility-Text Compression- Binary Image Compression-Color, Gray Scale and Still-Video Image Compression-Audio Compression-Video Compression.

UNIT-III : Data and File Formats





Hours : 9
Data and File Formats-RTF,TIFF,RIFF,MIDI,JPEG,AVI Video File Formats-MPEG standards- TWAIN Architecture-Digital Audio and Video as Multimedia I/O Technology-Animation.

UNIT-IV : Multimedia Application Design




Hours : 9
Multimedia Application Design-Virtual Reality-Organizing Multimedia Databases-Application Workflow Design Issues-Distributed Application Design Issues.

UNIT-V : Multimedia Presentation





Hours : 9
Multimedia Presentation and Authoring-Hypermedia Messaging-Multimedia in Future : High Definition Television and Desktop Computing-Knowledge Based Multimedia Systems.

COURSE OUTCOMES
143) Software skills and hands on work on digital media will also be emphasized. 

144) Understand the technologies behind multimedia applications and master the skills for developing multimedia projects. 

145) Create quality multimedia software titles.

146) To develop competencies and skills needed for becoming an effective Animator. 

147) Mastering traditional & digital tools to produce stills and moving images. 
Text Books

148) Prabhat K. Andleigh and Kiran Thakrar, Multimedia System Design, Pearson Education.

149) Ralf Steinmetz and Klara Nahrstedt, Multimedia Computing, Communications and Applications, Pearson Education.

150) Fred Halsall, Multimedia Communications : Applications, Networks, Protocols and Standards, Pearson Education.

Supplementary Readings
151) John F Koegel Buford, Multimedia Systems, Pearson Education.

152) Judith Jeffcoate, Multimedia in Practice – Technology and Applications, Prentice Hall of India, 2001.
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	SEMESTER - I

OPEN ELECTIVE – I
	22PMCAO17-2: DATA SCIENCE FOR BUSINESS
	CREDIT : 3

HRS/WEEK: 3


COURSE OBJECTIVES
153) Demonstrate knowledge of statistical data analysis techniques utilized in business decision making.

154) Apply principles of Data Science to the analysis of business problems.

155) Use data mining software to solve real-world problems.

156) Apply algorithms to build machine intelligence.

157) Demonstrate use of team work, leadership skills, decision making and organization theory.

Unit – I : Introduction







Hours : 9

Data-Analytic Thinking - The Ubiquity of Data Opportunities -Data Science, Engineering, and Data-Driven Decision Making - Data Processing and “Big Data” - Data and Data Science Capability as a Strategic Asset. Business Problems and Data Science Solutions - From Business Problems to Data Mining Tasks - Supervised Versus Unsupervised Methods - Data Mining and Its Results - The Data Mining Process - Other Analytics Techniques and Technologies.

Unit – II : Introduction to Predictive Modeling                                        
Hours : 9

From Correlation to Supervised Segmentation - Models, Induction, and Prediction - Supervised Segmentation -Visualizing Segmentations - Trees as Sets of Rules - Probability Estimation.

Unit – III : Validation







Hours : 9
Overfitting and Its Avoidance - Generalization - Overfitting - Overfitting Examined -From Holdout Evaluation to Cross-Validation - Learning Curves - Overfitting Avoidance and Complexity Control.

Unit – IV : Business Problem versus Data Exploration  


Hours : 9

Similarity, Neighbors, and Clusters - Similarity and Distance - Nearest-Neighbor Reasoning - Some Important Technical Details Relating to Similarities and Neighbors - Clustering – Stepping  Back: Solving a Business Problem versus Data Exploration.

Unit – V : Decision Analytic Thinking 




Hours: 9

Characteristics of a Good Model - Visualizing Model Performance - Representing and Mining Text

COURSE OUTCOMES
158) Recall data science techniques and methodologies to business environment.
159) Demonstrate analytic thinking capacity to address business problems.
160) Interpret the findings using visualization techniques.
161) Make use of fundamental algorithmic ideas to process data.
162) Apply modeling and predictive strategies and make estimation and build models with  efficient decision making abilities.
Text Books

163) Provost, Foster, and Tom Fawcett, “Data Science for Business: What you need to know about data mining and data-analytic thinking”, O‟Reilly Media, Inc., 2013.

Supplementary Readings
164) Foster Provost and Tom Fawcett, “Data Science for Business”, Published by O‟Reilly Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472, 2013, ISBN: 978-1-449-36132- 7.

165) 2. 
Asllani, Arben, “Business Analytics with Management Science Models and Methods”, FT Press, 2014.

166) Igual, Laura, and SantiSeguí, "Introduction to Data Science", In Introduction to Data Science, pp. 1-4. Springer, Cham, 2017.
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	SEMESTER - I

OPEN ELECTIVE – I
	22PMCAO17-3:  DIGITAL MARKETING
	CREDIT : 3

HRS/WEEK: 3


COURSE OBJECTIVES
167) Provide students with the essential philosophies and practices of marketing and digital marketing technologies.

168) Equip students with specific knowledge in the areas of digital marketing communications

169) Familiarise students to methodologies, tools and technologies involved in digital marketing.

170) Provide students with sufficient background that will allow them to pursue their careers in the Digital Marketing area.

171) Outline an approach to developing a digital marketing plan

UNIT- I : Introduction to Digital Marketing




Hours : 9
Evolution of Digital Marketing - From Traditional to Modern Marketing – Growth of ‘E’ Concepts: from E-Business to Advanced E-Commerce – Digital, The next wave of marketing – Digital Marketing: Emergence of Digital Marketing as a Tool – Digital Marketing Channels – Types and Business Models – Digital Marketing Applications and Benefits. Internet Marketing: Underlying Technology and Frameworks – Digital Marketing Framework.

UNIT –II : Digital Marketing Models Creation



Hours : 9
Factors Impacting Digital Marketplace – Value Chain Digitization- Digital Marketing Business Models, Understanding Digital Value Elements – Digital Value – Led Marketing Approach – Digital Marketing Models Creation – Application of Digital Marketing Models. Consumer for Digital Marketing: Consumer Behaviour on the Internet – Evolution of Consumer Behaviour Models – Brand Building on the Web – Web Tracking Audits and Forecasting – Integrated Marketing Communications – Basics of Integrated Marketing Communications – Four Pillers of IMC Construct – Impact of Digital Channels on IMC.

UNIT- III : Digital Marketing Assessment Phase



Hours : 9
Elements of the Assessment Phase – Marketing Strategy and its Digital Shifts – The assessment Phase Elements – Macro-Micro Environment Analysis – Marketing Situation Analysis – Digital Marketing Internal Assessment – Analyzing Present Offerings Mix – Marketing Mix Analysis – Internal Resource Mapping – Core Competencies Analysis – Digital Marketing Objectives Planning – Digital Presence Analysis – Digital Presence Analysis Matrix – Digital Marketing Objectives Development – Digital Marketing Objectives Review.

UNIT- IV : Digital Marketing Strategy





Hours : 9

Groundwork – Understanding Digital Business Strategy – Emerging Digital Business Structures – Digital Core Competency Alignment – Customer Development Strategy – Defining the Digital Marketing Mix – Offering Mix for Digital – Digital Pricing Models – Channels of purchasing, Reaching the E-consumer – Managing Promotional Channels – Digital Marketing Strategy Roadmap – The 6S Digital Marketing Implementation Strategy – PLC Concept.

UNIT- V : Digital Marketing Operations Set-up 



Hours : 9

Understanding Digital Marketing Conversion – Basics of Lead Generation and Conversion Marketing – Setting up for conversion – Lead Management across Channels – Basics of Web Development and Management – Pre Planning for Web Development – Website Development Stages – Developing Site Diagrams and Wireframes – Website Content Development and Management – User Experience, Usability and Service Quality Elements – Understanding Elements of User Experience – Implementation of Interaction Design – Understanding Web Usability and Evaluation – Measuring Service Quality Elements- Introduction to Search Engine Optimization.

COURSE OUTCOMES
172) Recall the basic elements and factors of digital marketing.
173) Classify the technology and frameworks in which digital marketing operates.
174) Choose the key internal   analysis   elements   for the relevant applications of underlying frameworks of digital marketing.
175) Analyze different digital marketing strategies for the real time business applications.
176) Determine technical specifications and to develop site/portal to promote digital marketing.
Text Books
177) Puneet Bhatia, “Fundamentals of Digital Marketing, 2/e”, Pearson India Publications, New York, 2019.

Supplementary Readings
178) Vandana Ahuja “Digital Marketing”, Oxford University Press, 2015.

179) Marjolein Visser, Berend Sikkenga, Mike Berry, “Digital Marketing Fundamentals: From Strategy to ROI”, Noordhoff Groningen / Utrecht, Netherlands, 2018.

180) Jeremy Kagan, Siddharth Shekhar Singh, “Digital Marketing: Strategy & Tactics”, Wiley Publications, 2020.
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	SEMESTER - II

CORE theory – IV
	22PMCAC21: JAVA PROGRAMMING
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES 
181) To understand fundamentals of concepts of java programming.
182) To understand the Applet, string handling and AWT concepts.
183) Gain knowledge about Swing and JDBC.
184) Be familiar with understand Java bean and EJB.
185) To gain the Knowledge of Servlet and JSP.
Unit-I : Core Java 







Hours : 15
Introduction – Operators – Data types – Variables – Arrays - Control Statements - Methods& Classes- Inheritance-package and interface- Exception handling-Multithread programming.
Unit-II : Java Applet 







Hours: 15
I/O-Java Applet-String handling-Networking- Event Handling- Introduction to AWT- AWT controls- Layout managers-Menus-Images-Graphics.
Unit-III : Java swing and JDBC





Hours : 15
Creating a swing Applet and Application-Programming using Panes- Pluggable Look and feel-Labels- Text fields-Buttons-  Toggle Buttons- Checkboxes- Radio Buttons-View Ports-Scroll Panes-Scroll Bars- List-Combo Box-Progress bars- Menus and Toolbars-Layered Panes- Tabbed Panes- Split Panes-Layouts-Windows- Dialog Boxes- Inner frame.
JDBC: The connectivity Model-JDBC/ODBC Bridge-Java.sql package- connectivity to remote database – navigating through multiple rows retrieved from a database.
Unit-IV : Java Beans 
 





Hours : 15
Application Builder tools-The bean developer kit (BDK)-JAR files- Introduction-Developing a simple bean-using bound properties-The java Beans API- Session Beans-Entity Beans-Introduction to  Enterprise Java Beans(EJB)-Introduction  to  RMI(Remote  Method  Invocation):A simple client-server application using RMI.
Unit-V :  Java Servlets 






Hours : 15
Servlet basic-Servlet API basic-Lifecycle of a Servlet- Running Servlet- Debugging Servlet-Thread-safe Servlet-HTTP Redirects- Cookies-Introduction to Java server pages (JSP).

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
186) To learn the structure and model of the Java programming language.
187) To gain the knowledge of java programming statement.
188) Develop software in the Java programming language.
189) To gain the knowledge of Java servlets.
190) Evaluate user requirements for software functionality required to decide whether the Java programming language can meet user requirements

Text Books
191) Herbert Schidt, “The Complete Reference JAVA2”, Tata Mc-Graw Hill 5th Edition 2002.
Supplementary Readings

192) Balagurusamy E.,“Programming with A Perimer 3eJava”,Tata Mc-Graw  Hill, 2007.
193) Dustin R. Callway, “Inside Servlets”, Addison Wesley, 1999.
194) Mark Watka “Using Java2 Enterprise Edition”,Que, 1st edition, 2001.
195) SetvenHolzner,“Java2 Black Book”, Coriolis Group Books, 2001.
196) NPTEL: 
https://onlinecourses.nptel.ac.in/noc19_cs07/course
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	SEMESTER – II

CORE theory – V
	22PMCAC22: WEB TECHNOLOGY
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES 
197) To learn about Java, HTML, CSS concepts.

198) Deploy Java Applets and Servlets.

199) To know about appropriate client-side or Server-side applications.

200) To gain the Knowledge of XML and its applications.

201) To know about ASP and create adaptive web pages.

UNIT - I : HTML







 Hours : 15 
Introduction: Structure of HTML-tag and elements- attributes Tells us about elements- basic text formatting- presentational- phase elements- lists- basic link- adding images, flash, video and audio to a webpage- basic table elements and attributes- creating a form with the <form> element- form controls, frames: The <frameset> elements- the <frame> element.
UNIT – II : CSS







 Hours : 15 
Introduction CSS-CSS properties: Controlling text- text formatting- text pseudo code classes- selectors, links: background- lists- tables- outlines- positioning and layout with CSS, design issues: typography - navigation- tables – forms.
UNIT – III : Java Script






Hours : 15 
How to add a script to your pages- the document object model- variables-  operators- functions- conditional statements- looping- form validation and enhancement- Java Script libraries- meta tags-HTML5.

UNIT – IV : ASP.NET







Hours : 15
Data types- variables- arrays- properties- namespace - method- interface- delegation- button- textbox- timer –checkbox- radio button - menu.
UNIT – V : ADO.NET







Hours : 15   
ASP.NET: Difference between ASP and ASP.net- architecture of ASP.net- difference between code behind window and aspx file-Ad_ rotator-validation control-calendar controls-ADO.net object model- architecture of ado.net- working with crystal report.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
202) Knowledge pertaining to HTML Fundamentals

203) Designing capabilities using CSS

204) Modular Programming using Scripts.

205) Web Site Development using ASP.Net.

206) Web Site Development with database support using ADO.Net.

Text Books
207) Jon Duckett, Beginning HTML, XHTML, CSS and JavaScript, Wiley Publishing Inc.

208) Harvey M. Deitel, Paul J. Deitel, C# Programmers, Second Edition, Pearson Education.
Supplementary Readings
209) E. Balaguruswamy, Programming with C#, Second Edition,Tata McGraw Hill Publications.

210) Laura Lemay,‎ Rafe Colburn,‎ Jennifer Kyrnin, Mastering HTML, CSS & Javascript, Web Publishing.

211) Matthew Macdonald, ASP.NET: The Complete Reference Paperback.
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	SEMESTER – II

CORE theory – VI
	22PMCAC23: ACCOUNTING AND FINANCIAL MANAGEMENT
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES
212) Understand the meaning of Accounting and explain the Accounting Principles and Concepts 
213) Explain good practices in budgeting 
214) Describe importance of financial management
215) List the key financial reports that monitor the organization’s financial affairs
216) Explain the process for preparing financial reports
Unit – I : Introduction 






Hours : 15
Basic Accounting Terms – Accounting Equation – Accounting Procedures – Rules of Debit and Credit – Transactions – Journals –Ledgers – Trial Balance.

Unit – II : Trading account 






Hours : 15
Trading account- Rectifications of Errors – Financial Statements – Adjustments – Profit and Loss Account – Balance Sheet.

Unit – III : Depreciation 






Hours : 15
Meaning - need - methods of charging depreciation. Accounting Packages: General Framework - Accounting Applications. (Tally. ERP 9, QuickBooks India, Zoho Books, Busy Accounting).
Unit – IV : Marginal and Standard Costing 




Hours : 15
Marginal Costing - Break Even Analysis - Standard Costing: Analysis of Variance.

Unit – V : Budgeting 







Hours : 15 
Characteristics - Advantages - Classification - Preparation of Budgets. Capital Budgeting: Meaning - Methods of Capital Investment Decision making.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
217) Analyze and record transactions, construct financial statements, and close the books for the accounting period and will have the ability to adjust and correct errors in the process of accounting.

218) Understand the fall in value of assets and use of accounting packages.

219) Identify and analyze the costing systems adopted in the business organizations and can demonstrate mastery of costing systems, cost management systems.
220) Appreciate budgeting systems and performance and critically analyze and provide recommendations to improve the operations of organizations.
221) Demonstrate the need for appropriate decision making, control and performance evaluation of              an organization.
Text Books 
222) TS Grewal’s “Double Entry Book Keeping-Solutions for Accountancy-Financial   Accounting”, Sultan Chand Sons, 2021

223) R Ramachandran & R Srinivasan, “Management Accounting” (Theories, Problems & Solutions), Sriram Publications, 6th Revised Edison, 2017.

Supplementary Readings
224) SN Maheswari “Cost & Management Accounting”, Sultan Chand Sons, New Delhi, 2015.

225) Tally ERP9 Training Guide – 4th Revised & Updated Edition, 2018

226) MC Shukla, TS Grewal and SC Gupta “Advanced Accounting”, S Chand and Company  (Pvt.) Ltd., Ram Nagar, New Delhi, 2016.

227) RSN Pillai & Bagavathi “Management Accounting”, Sultan Chand Sons, New Delhi,  2017.
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	SEMESTER – II

CORE PRACTICAL – III
	22PMCAP24:  JAVA PROGRAMMING - LAB
	CREDIT : 2

HRS/WEEK: 4


 COURSE OBJECTIVES 
228) To understand how to design, implement, test, debug,  and document programs that use basic data types and computation, simple I/O, conditional and control structures, string handling and functions.
229) To understand the importance of Classes & objects along with constructors, Arrays and Vectors.
230) Discuss the principles of inheritance, interface and packages and demonstrate though problem analysis assignments how they relate to the design of methods, abstract classes and interfaces and packages.
231) To understand importance of Multi-threading & different exception handling mechanisms.
232) To learn experience of designing, implementing, testing, and debugging graphical user interfaces in Java using applet and AWT that respond to different user events.
LIST OF LAB EXERCISES 






Hours : 60
233) Write a JAVA program to implement class and object
234) Write a JAVA program to implement command line argument.
235) Write a JAVA program to implement the bitwise operators.
236) Write a JAVA program to implement method overloading.
237) Write a JAVA program to implement packages.
238) Write a JAVA program to implement interface.
239) Write a JAVA program to implement inheritance mechanism.
240) Write a JAVA program to implement exception handling.
241) Write a JAVA program to implement user-defined exception handling.
242) Write a JAVA program to implement multithreaded programming concept.
243) Write a JAVA program to implement abstract class concept.
244) Write a JAVA program to implement RMI concept.
245) Applet using Labels, Text Fields and Buttons.
246) Library Management using JDBC concept
247) Programs using Swings Concepts
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
248) Implement Object Oriented programming concept using basic syntaxes of control Structures, strings and function for developing skills of logic building activity.
249) Identify classes, objects, members of a class and the relationships among them needed for a finding the solution to specific problem
250) Demonstrates how to achieve reusability using inheritance, interfaces and packages and describes faster application development can be achieved.
251) Demonstrate understanding and use of different exception   handling mechanisms and concept of multithreading for robust faster and efficient application development.
252) Identify and describe common abstract.
OUTCOME MAPPING
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER – II

CORE PRACTICAL – IV 
	22PMCAP25:  WEB TECHNOLOGY – LAB
	CREDIT : 2 

HRS/WEEK: 4 


COURSE OBJECTIVES 
253) To learn about Java, HTML, DHTML concepts.

254) Deploy Java Applets and Servlets.

255) To know about appropriate client-side or Server-side applications.

256) To gain the Knowledge of ADO.Net  and its applications.

257) To know about ASP.net  and create adaptive web pages.

LIST OF LAB EXERCISES 






Hours : 60


258) Usage of Simple HTML commands, Graphics and image formats and Background Graphics and Color.

259) HTML Program to demonstrate the Usage of  Tables, Frames, Forms, hyperlinks.

260) How to create a simple CSS style sheet using notepad.

261) Write CSS code to apply different style (color, background color).

262) Write a JavaScript function that converts upper case to lower case, and lower case  to upper case in one form and display it in another form.

263) Write a JavaScript code block, which validates a username and password.

264) If either the name or password field is not entered display an error message.

265) The fields are entered do not match with default values display an error message. 

266) If the fields entered match, display the welcome message in another page.

267) Write Asp.net program to find sum of all digits of a given number and check whether the given number is an Armstrong number and display the result using a popup window.

268) Write a Asp.net program to get substring from a given string and change the color using scroll bar, font size and name using a value entered in a text box.

269) Write an Asp.net program to store the staff’s general information like Staff_id, name, mobile_no, Email_id, DOB.,etc., in a database using Validation control and calendar control. 

270) Develop a simple database program to prepare a student mark Sheet using ms-access simple applications using ASP.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
271) Knowledge pertaining to HTML Fundamentals

272) Designing capabilities using CSS

273) Modular Programming using Scripts.

274) Web Site Development using ASP.Net.

275) Web Site Development with database support using ADO.Net.

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

CORE ELECTIVE – II
	22PMCAE26-1: SOFTWARE ENGINEERING 
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES 
1. Introduces the concepts and methods required for the construction of large software intensive systems.

2. Gives the idea of choosing the Requirements in Software Engineering.

3. Gives an understanding of the concept of Data Engineering. 

4. To impart knowledge on Testing and Debugging.

5. To enable the students to learn the basics of Project Management & Scheduling.


UNIT–I: INTRODUCTION TO EVOLVING SOFTWARE


Hours :
12

Evolving Role of Software – Nature of Software –  Software Engineering –  The Software Process– Software Engineering Practices – Software Myths –  A Generic View of Process Model  –  Process Assessment and Improvement – Process Models : Waterfall Model – Incremental Process Models – Evolutionary Process Models – Concurrent Models.

UNIT–II: REQUIREMENTS ENGINEERING




Hours :12
Requirements Engineering: Establishing the Groundwork – Initiating the Requirements Engineering Process – Eliciting Requirements – Collaborative Requirements Gathering – Quality Function Deployment – Usage Scenarios – Elicitation work Products – Building the Requirements Model – Elements of Requirements Model – Analysis Pattern – Requirements Analysis – Data Modeling Concepts.
UNIT–III: DATA ENGINEERING





Hours :12
Data Engineering: Design Process and Design Quality – Design Concepts – The Design Model - Creating an Architectural Design – Software Architecture – Data Design – Architectural style – Architectural Design – Architectural Mapping Using Data Flow – Performing User Interface Design – Golden Rules.

UNIT–IV: TESTING STRATEGIES





Hours :12
Testing Strategies: Strategic Approach to Software Testing – Strategic Issues – Test Strategies for Conventional and Object Oriented Software – Validation Testing – System Testing – Art of Debugging. Software Testing Fundamentals – White Box Testing – Basis Path Testing – Control Structure Testing – Black Box Testing – Model Based Testing.

UNIT–V: PROJECT MANAGEMENT





Hours :12
Project Management: Management Spectrum – People – Product – Process – Project – Critical Practices –  Estimation: Project Planning Process – Software Scope and Feasibility – Resources – Software Project Estimation – Project Scheduling – Quality Concepts – Software Quality Assurance – Elements of Software Quality Assurance –  Formal Technical Reviews.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
276) Knowledge on different process models

277) Knowledge on how requirements can be collected.

278) Knowledge pertaining to building an Analysis Model.

279) Knowledge to test Software.

280) Managerial Capabilities to Deploy a Project.

Text Books
281) Roger S Pressman,” Software Engineering – A Practitioner’s Approach”, McGraw Hill International Edition, New York: 2005, Seventh Edition

282) Mall Rajib,” Software Engineering”, PHI Learning, 2009, 3 Third Edition.

Supplementary Readings
283) Ian Somerville, “ Software Engineering”, Pearson Education, 2006, 7th Edition.

284) Richard Fairley, “ Software Engineering Concepts” Tata McGraw–Hill Education, 2011.

285) Pfleeger and Lawrence, “ Software Engineering: Theory and Practice “,Pearson Education, 2001, Second Edition.
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	SEMESTER – II

CORE ELECTIVE – II 
	22PMCAE26-2: DATA MINING TECHNIQUES
	CREDIT : 4  

HRS/WEEK: 5


COURSE OBJECTIVES 
1. To introduce concepts of data mining techniques.
2. To understand its applications in knowledge extraction from databases.
3. To develop skills of using recent data mining software for solving practical problems.
4. To understand preprocessing operations on data.
5. To understand data interpretation, transformation and reduction techniques.
Unit-I : Introduction







Hours : 12 
Data mining – Motivation – Importance - DM Vs KDD - DM Architecture - Data Types – DM Tasks –DM System Classification - Primitives of DM - Data Mining Query Language - DM Metrics - DM Applications - DM Issues – Social Implications of DM.
Unit-II : Data Preprocessing 





Hours : 12 
Summarization - Data cleaning - Data Integration and Transformation - Data Reduction - Discretization and Concept Hierarchy Generation.
Unit-III : Data Mining Classification  





Hours : 12 
Mining Frequent Patterns – Frequent Item set Mining Methods. Classification: Classification by Decision Tree Induction – Bayesian Classification – Rule based Classification - Prediction– Accuracy and Error Measures.
Unit-IV : Cluster Analysis  






Hours : 12 
Cluster Analysis – Types of Data in Cluster Analysis – Categorization of clustering Methods – Partition Methods - Outlier Analysis – Mining Data Streams – Social Network Analysis – Mining the World Wide Web.
Unit-V : Data Warehousing 





Hours : 12 
OLTP Vs OLAP - Multidimensional Data Model -DW Architecture Efficient Processing of OLAP queries - Metadata repository – DWH Implementation – OLAM.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
286) Explain the concepts in data mining and KDD, recognizing issues in Data Mining.
287) Practice the preprocessing operations of Data.
288) Define the methodologies in Data interpretation, transformation and reduction.
289) Perform Association Rule Mining, Classify and Cluster the data sets into groups.
290) Implement star schema through ETL tools.
Text Books
291) JiaweiHan, Micheline amber, "Data Mining: Concepts and Techniques", 3rd Edition, Elsevier India Private Limited, 2012
Supplementary Readings
292) Pang Ning Tan and Vipin Kumar and Michael Steinbach, Pearson “Introduction To Data Mining” 1st Edition ,Pearson ,October 2016

293) Margaret H. Dunham, "Data Mining: Introductory and Advanced Topics", Pearson Education, 2012.
294) K.P.Soman, ShyamDiwakar, V.Ajay, “Insight into Data Mining Theory & Practice, Prentice Hall India, 2012
295) G.H.Gupta, “Introduction to Data Mining with Case Studies”, 2nd Edition, PHI.
296) Ralph Kimball, Margy Ross “The Data Warehouse Toolkit: The Complete Guide to Dimensional Modeling”, 3rd Edition ,wiley , Jul 2013.
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	SEMESTER – II 
CORE ELECTIVE – II
	22PMCAE26-3:  CLOUD COMPUTING
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES
297) To introduce the broad perceptive of cloud architecture and model.

298) To understand the concept of parallel and distributed computing

299) To be familiar with the different technologies.

300) To understand the features of virtualization.

301) To learn to design the trusted cloud Computing system with different cloud platforms

UNIT - I:  INTRODUCTION   






Hours : 12 
Cloud Computing at a Glance, The Vision of Cloud Computing, Deﬁning a Cloud,  Cloud Computing Reference Model, Characteristics and Beneﬁts, Challenges Ahead, Historical Developments - Distributed Systems,  Virtualization, Web 2.0, Service-Oriented Computing, Utility-Oriented Computing, Building Cloud Computing Environments - Application Development,  Infrastructure and System Development, Computing Platforms and Technologies - Amazon Web Services (AWS), Google AppEngine, Microsoft Azure, Hadoop, Force.com and Salesforce.com.
UNIT – II: PRINCIPLES OF PARALLEL AND DISTRIBUTED COMPUTING 
Hours : 12
Parallel vs. Distributed Computing
,  Elements of Parallel Computing - Hardware Architectures for Parallel Processing,  Approaches to Parallel Programming, Levels of Parallelism, Laws of Caution, Elements of Distributed Computing - General Concepts and Deﬁnitions, Components of a Distributed System, Architectural Styles for Distributed Computing, Models for Inter-Process Communication, Technologies for Distributed Computing - Remote Procedure Call,  Distributed Object Frameworks, Service Oriented Computing - Virtualization - Introduction, Characteristics of Virtualized Environments, Taxonomy of Virtualization Techniques, Execution Virtualization, and Other Types of Virtualization, Virtualization and Cloud Computing, Pros and Cons of Virtualization, Technology Examples - Xen: Paravirtualization, VMware: Full Virtualization, Microsoft Hyper-V.
UNIT - III: CLOUD COMPUTING ARCHITECTURE 



Hours : 12
Introduction, Cloud Reference Model - Architecture, Infrastructure / Hardware as a Service, Platform as a Service, Software as a Service, Types of Clouds - Public Clouds, Private Clouds, Hybrid Clouds, Community Clouds, Economics of the Cloud, Open Challenges - Cloud Deﬁnition, Cloud Interoperability and Standards, Scalability and Fault Tolerance, Security, Trust, and Privacy, Organizational Aspects. High-Throughput Computing: Task Programming - Task Computing, Characterizing a Task, Computing Categories, Frameworks for Task Computing, Task-based Application Models, Aneka Task-Based Programming.
UNIT - IV: ANEKA  







Hours : 12 
Cloud Application Platform - Framework Overview, Anatomy of the Aneka Container - From the Ground Up: Platform Abstraction Layer, Fabric Services, Foundation Services, Application Services, Building Aneka Clouds - Infrastructure Organization Logical Organization, Private Cloud Deployment Mode, Public Cloud Deployment Mode, Hybrid Cloud Deployment Mode, Cloud Programming and Management - Aneka SDK
, Management Tools. Concurrent Computing: Thread Programming- Introducing Parallelism for Single Machine Computation, Programming Applications with Threads - Techniques for Parallel Computation with Threads, Multithreading with Aneka - Introducing the Thread Programming Model, Aneka Thread vs. Common Threads, Programming Applications with Aneka Threads - Aneka Threads Application Model, Domain Decomposition: Matrix MultiplicationFunctional Decomposition: Sine, Cosine, and Tangent.
UNIT - V:  CLOUD PLATFORMS IN INDUSTRY 



Hours : 12 
Amazon Web Services
- Compute Services, Storage Services, Communication Services, Google AppEngine - Architecture and Core Concepts, Application Life-Cycle, Cost Model, Observations, Microsoft Azure - Azure Core Concepts - SQL Azure - Windows Azure Platform Appliance. Cloud Applications - Scientiﬁc Applications - Healthcare: ECG Analysis in the Cloud - Biology: Protein Structure Prediction - Biology: Gene Expression Data Analysis for Cancer Diagnosis - Geoscience: Satellite Image Processing, Business and Consumer Applications - CRM and ERP - Productivity - Social Networking - Media Applications - Multiplayer Online Gaming. Advanced Topics in Cloud Computing - Energy Efﬁciency in Clouds, Market Based Management of Clouds, Federated Clouds / InterCloud, Third Party Cloud Services

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
302) Introduce the broad perceptive of cloud architecture and model.

303) Understand the concept of parallel and distributed computing

304) Understand the different technologies.

305) Understand the features of virtualization.

306) Learn to design the trusted cloud Computing system with different cloud platform.
Text Books
307) Rajkumar Buyya, Christian Vecchiola, and S. ThamaraiSelvi. Mastering cloud computing: foundations and applications programming. Tata McGraw Hill Education Private Limited, New Delhi , 2013.
Supplementary Readings
308) Rittinghouse and Ransome, Cloud Computing: Implementation, Management, and Security, CRC Press, 2016.

309) Michael Miller “Cloud Computing Web based application that change the way you work and collaborate online”. Pearson edition, 2008.

310) Kris Jamsa, Cloud Computing: SaaS, PaaS, IaaS, Virtualization, Business Models, Mobile, Security and More, Jones & Bartlett Learning, 2012.
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	SEMESTER – II
	22PHUMR27: HUMAN RIGHTS
	CREDIT:2
HRS/WEEK:2


COURSE OBJECTIVES
311) To understands the conceptual background of Human Rights.

312) To study international and regional norms and institutional mechanisms of Human Rights.

313) To know the international concern for Human Rights.

314) To explores the emerging issues in international human rights.

315) To study the Classification of Human Rights.
UNIT-I: CONCEPTUAL BACKGROUND OF HUMAN RIGHTS 

Meaning, Nature and Scope of Human Rights - Need for the Study of Human Rights - Philosophical and Historical foundations of Human Rights - Classification of Human Rights –Major Theories of Human rights. 

UNIT-II: INTERNATIONAL HUMAN RIGHTS NORMS AND MECHANISMS 

UN Charter - Universal Declaration of Human Rights - International Covenant on Civil and Political Rights - International Covenant on Economic, Social and Cultural Rights - Other Major instruments on Human rights (Conventions on Racial Discrimination. Women and Child Rights. Torture, Apartheid and Refugees) -UN High Commissioner for Human Rights and its Sub-Commissions - Geneva Conventions and Protocols - UN High Commission for Refugees -Humanitarian Interventions of UN 

UNIT-III: REGIONAL HUMAN RIGHTS STANDARDS AND MECHANISMS 

European Convention on the protection of Human Rights - European Commission on Human Rights -American Convention on Human Rights - American Commission and Court of Human Rights - African Charter on Human and People’s Rights -African Commission and African Court for Human Rights- Universal Islamic Declaration of Human rights (198l)

UNIT-IV: ISSUES 

Violence against Women and Children - Refugees & Internally Displaced People’s rights - Racism - Rights of Prisoners, Rights of Prisoners of War - Rights of Disabled, Aged, and Homeless Persons - Cyber Crimes and Human Rights -Euthanasia Debate- Bio-Technology and Human Rights (Human Cloning. Feticide and Medical Termination of Pregnancy, Surrogate Parenthood, Sale of Human Organs. Drugs and Technologies)
UNIT V: EMERGING DIMENSIONS 

Third Generation Human Rights: Right to Water, Food, Health, Clothing, Housing, and Sanitation- Right to Education – Right to Peace and Prosperity - Right to have Clean Environment.
COURSE OUTCOMES

At the end of the course, the student   

316) will have knowledge about the conceptual background of Human Rights.

317) can apprise on International Human Rights norms and mechanisms.

318) can understand the emerging dimensions of Human Rights in international forum.

319) can explain about the Third Generation Human Rights
320) can discusses about Right to Clean Environment.
Text Books

321) M.P. Tandon. Anand. V.K. International Law and Human Rights. Haryana. Allahabad Law house, Allahabad, 2013. 

322) N. Sanajauba. Human Rights in the New Millennium, New Delhi Manas Publications, 2011. 

323) S.K. Kapoor. Human Rights under International Law and Indian Law. Allahabad: Central Law Agency. 2012, 

324) Daniien Kings Lurge & Leena Avonius. Ed. Human Rights in Asia, London. Maemillan Publishers. 2016.  
Supplementary Readings 

325) Todd, Land Man, ed., Human Rights. London. Sage Publications. 2018. 

326) G. Van Bueren, The International Law on the Rights of the child. Dordrecht: Martinus Nijhoff Publishers, 2011. 

327) B.S. Waghmnre. ed. Human Rights. Problems and Prospects. Delhi. Lalinga Publications. 2011. 
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	SEMESTER : III

Core Theory – VII
	22PMCAC31:  MOBILE COMPUTING
	CREDIT : 4

HRS/WEEK: 5


COURSE OBJECTIVES 

1. To learn about the concepts and principles of Mobile computing.
2. To explore theoretical issues of Mobile computing.
3. To develop skills of finding solutions and building software for Mobile  computing applications.
4. To study the specifications and functionalities of various protocols/standards of mobile networks.
5. To learn Android and IOS platform and its architecture.
UNIT-I : Introduction






Hours : 15
Aspects of Mobility – Mobile Device Profiles – Device Portability –    Mobile Applications – Characteristics and
Benefits – Application Model– Infrastructure and Managing Resources – Frameworks and Tools – Generic UI Development – Visual UI – Text to Speech Techniques – Multimodal and Multichannel UI .
UNIT-II : Tools  







Hours : 15
Google Android Platform – Eclipse Simulator – Android Application Architecture – Event based programming – Apple iPhone Platform – UI and Toolkit Interfaces – Event handling – Graphical Services – Animation Techniques.
UNIT-III : Application Design 
 




Hours : 15
Memory Management – Design Patterns for Limited Memory - Work Flow for Application development – Techniques for Composing Applications - Dynamic Linking - Plug ins and rule of thumb for using DLLs - Concurrency and Resource Management - Look and Feel.
UNIT-IV : Application Development 




 Hours : 15
Intents and Services – Storing and Retrieving data – Communication via the Web – Notification and Alarms – Graphics and Multimedia – Telephony – Location based Services – Packaging and Deployment – Security and Hacking.
UNIT-V : Cellular Networks And Wireless LANs  


Hours :15
Cellular Network Structure and Operation - Principles - Tessellation, Frequency Reuse, Hand off - GSM - System Architecture, Elements, Interfaces, Frame Structure, Protocol Stack, Types of Handover – IEEE 802.11 WLAN - Architecture, Reference Model - Physical layer - MAC Layer - CSMA/CA- Interference Spacing – Security – WEP,802.1x Authentication.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Grasp the concepts and features of mobile computing technologies and applications.
2. Have a good understanding of how the underlying wireless and mobile communication networks work, their technical features, and what kinds of applications they can support.
3. Identify the important issues of developing mobile computing systems and applications.
4. Develop mobile computing applications by analyzing their characteristics and requirements, selecting the appropriate computing models and software architectures, and applying standard programming languages and tools.
5. Describe Android platform, Architecture and features and design User Interface and develop Android App.
Text Books
1. Reza B'Far, "Mobile Computing Principles: Designing and Developing Mobile    Applications with UML and XML", Cambridge Press University, 2009.
2. Asoke K Talukder, Hasan Ahmed, Roopa R Yavagal, “Mobile Computing Technology, Applications and Service Creation”, 2nd ed, Tata McGraw Hill, 2010.
Supplementary Readings

1. Reto Meier, “Professional Android 4 Application Development”, Wrox Wiley, 2012.

2. Neil Smyth, “iPhone iOS 4 Development Essentials – Xcode”, 4 Edition, Payload media, 2011.
3. Reto Meier, “Professional Android 2 Application Development”, Wrox Wiley, 2010.
4. Ben Shneiderman and Catherine Plaisant, “Designing the User Interface: strategies for Effective Human Computer Interaction”, Addison– Wesley, 5th Edition, 2009. 
5. Zigurd Mednieks, Laird Dornin, G, Blake Meike and Masumi Nakamura, “Programming Android”, O‟Reilly, 2011.
6. Reto Meier, Wrox Wiley, “Professional Android 2 Application Development”, 2010.
7. Alasdair Allan, “iPhone Programming”, O‟Reilly, 2010.
8. Wei-Meng Lee, “Beginning iPhone SDK Programming with Objective-C”, Wrox Wiley, 2010.
9. Stefan Poslad, “Ubiquitous Computing: Smart  Devices,
Environments and             interactions”, Wiley, 2009.
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	SEMESTER : III

Core Theory – VIII
	22PMCAC32: DATA ANALYTICS USING PYTHON 
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES  
1. To introduce the programming concepts and techniques. 

2. To introduce the Python language syntax.
3. To learn control statements, loops, functions, and lists.
4. To write programs for a wide variety problems in maths, science, finance, and games. 

5. To analyze and design programs.
Unit- I : Algorithmic Problem Solving




Hours :15 
Algorithms, Building Blocks Of Algorithms (Statements, State, Control Flow, Functions), Notation (Pseudo Code, Flow Chart, Programming Language), Algorithmic Problem Solving. Simple Strategies For  Developing  Algorithms  (Iteration, Recursion). Illustrative Problems: Find Minimum In A List, Insert A Card In A List Of Sorted Cards, Guess An Integer Number In A Range, Towers Of Hanoi.
Unit- II : Python Introduction





Hours :15
Python Interpreter And Interactive Mode; Values And Types: Int, Float, Boolean,  String, And List; Variables, Expressions,  Statements, Tuple Assignment, Precedence Of Operators, Comments; Modules And Functions, Function Definition And Use, Flow Of Execution, Parameters And Arguments; Illustrative Programs: Exchange The Values Of Two Variables, Circulate The Values Of N Variables, Distance Between Two Points.
Unit - III : Conditionals






Hours :15 
Boolean Values And Operators, Conditional (If), Alternative (If-Else), Chained Conditional (If-Elif-Else); Iteration: State, While, For, Break, Continue, Pass; Fruitful Functions: Return Values, Parameters, Local And Global  Scope,  Function  Composition,  Recursion; Strings:
String Slices Immutability, String Functions And Methods, String Module; Lists As Arrays. Illustrative Programs: Square Root, Gcd, Exponentiation, Sum An Array Of Numbers, Linear Search, Binary Search.
Unit - IV : Lists







Hours :15 
List Operations, List Slices, List Methods, List Loop, Mutability, Aliasing, Cloning Lists, List Parameters; Tuples: Tuple Assignment, Tuple As Return Value; Dictionaries: Operations And Methods; Advanced List Processing – List Comprehension; Illustrative Programs: Selection Sort, Insertion Sort, Mergesort, Histogram.
Unit- V : Files And Exception





Hours :15 
Text Files, Reading And Writing Files, Format Operator; Command Line Arguments, Errors And Exceptions, Handling Exceptions, Modules, Packages; Illustrative Programs: Word Count, Copy File.

COURSE OUTCOMES 

After completing the Course successfully, the student will be able to
1. Analyze and design strategies for solving basic programming problems.
2. primitive data types, selection statements, loops, functions to write programs.
3. Use Develop programs to solve a variety of problems in math, science, business, and games.
4. Use the step-wise refinement approach.

5. Use lists to store, process, and sort data.
Text Books
1. Introduction to Programming Using Python, First Edition by Y. Daniel Liang,2013, Prentice Hall.
Supplementary Books

1. Ljubomir
Perkovic,“Introduction to Computing Using Python: An Application  Development Focus”, John Wiley & Sons, 2012.
2. Dawson, Michael. Python Programming for the Absolute Beginner (3rd ed.). Boston, MA: Course Technology, 2010.
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	SEMESTER : III

Core Theory – IX
	22PMCAC33:   RESEARCH METHODOLOGY
	CREDIT : 4

HRS/WEEK:5


COURSE OBJECTIVES
1. To identify the problem and analyze the solutions.
2. Understand and use data analysis techniques.

3. Develop advanced critical thinking skills.
4. To write a technical paper and presentation

5. To formulate patent drafting and filing patents.

UNIT I : RESEARCH PROBLEM FORMULATION


Hours : 15
Meaning of research problem- Sources of research problem, criteria characteristics of a good research problem, errors in selecting a research problem, scope and objectives of research problem. Approaches of investigation of solutions for research problem, data collection, analysis, interpretation, necessary instrumentations.
UNIT II : LITERATURE REVIEW 





Hours :15
Effective literature studies approaches, analysis, plagiarism, and research ethics.
UNIT III : TECHNICALWRITING/PRESENTATION


Hours : 15
Effective technical writing, how to write report, paper, developing a research proposal, format of research proposal, a presentation and assessment by a review committee.

UNIT IV : INTELLECTUAL PROPERTY RIGHTS (IPR) 


Hours : 15
Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and Development: technological research, innovation, patenting, development. International Scenario: International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under PCT.
UNIT V : Patent Rights






Hours : 15

Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information and databases. Geographical Indications. New Developments in IPR: Administration of Patent System, IPR of Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
1. To formulate research problem

2. To carry out research analysis

3. To follow research ethics and Integrity

4. To formulate patent on IPR and filing patents in R &D.

5. Obtain skills to analyze data and draw reasonable interpretations as well as communicate research findings in a clear and well organized way.

Text Books
1. Asimov, “Introduction to Design”, Prentice Hall,1962.

2. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd,2007.

3. Mayall, “Industrial Design”, McGraw Hill,1992.
Supplementary Readings
1. Niebel, “Product Design”, McGraw Hill,1974.

2. Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for beginners” 2010.
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	SEMESTER : III

Core Practical– V
	22PMCAP34: MOBILE APPLICATION  DEVELOPMENT - LAB
	CREDIT : 2

HRS/WEEK: 4


COURSE OBJECTIVES 
1. To introduce Android platform and its architecture.

2. To learn activity creation and Android UI designing.

3. To be familiarized with Intent, Broadcast receivers and Internet services.

4. To work with SQLite Database and content providers.

5. To integrate multimedia, camera and Location based services in Android  Application.

LIST OF LAB EXERCISES 






   Hours : 60
1. Develop an application that uses GUI components, Font and Colors.

2. Implement an android application that demonstrates the use of Button, Text view & Edit           text.

3. Implement an android application that demonstrates the use of Radio button, Radio group and Checkbox.

4. Develop a native calculator application.

5. Implement an android application that demonstrates the use of Intents.

6. Develop an application that uses Layout Managers and Event Listeners.

7. Develop a native application that uses GPS location information.

8. Develop an application that makes use of database.

9. Implement an application that writes data to the SD card.

10. Implement an application that creates an alert upon receiving a message.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
1. Understand Android platform, Architecture and features. 

2. Design User Interface and develop activity for Android App.

3. Use Intent, Broadcast receivers and Internet services in Android App. 

4. Design and implement Database Application and Content providers. 

5. Use multimedia, and Location based services in Android App.
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	SEMESTER : III

Core practical – VI
	22PMCAP35:   DATA ANALYTICS USING PYTHON PROGRAMMING - LAB
	CREDIT : 2 

HRS/WEEK: 4


COURSE OBJECTIVES 
1. To understand and be able to use the basic programming principles such as data types, variable, conditionals, loops, array, recursion and function calls.
2. To learn how to use basic mathematical problems are evaluated and be able to manipulate text files and file operations.
3. To understand the process and will acquire skills necessary to effectively attempt a programming problem  and  implement  it  with  a  specific programming language - Python.
4. Use platform independent file manipulation, file pattern matching

5. To learn and know the concepts of file handling, exception handling and database connectivity.


LIST OF LAB EXERCISES 





Hours : 60.
1. Write a Python program to sum all the items in a list.
2. Write a Python program to get the largest number from a list.
3. Write a Python program to remove duplicates from a list.
4. Write a Python program to generate and print a list of first and last 5 elements where the  values are square of numbers between 1 and 30 (both included)
5. Write a Python program to split a list into different variables.
6. Write a Python program to generate ‘n’ prime numbers using function.
7. Write a Python program to print a nested lists (each list on a new line) using the print() function.
8. Write a Python program to create a list with infinite elements.
9. Write a Python program to access dictionary keys element by index.
10. Write a Python program to remove duplicates from a list of lists.
COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Understand computer architecture and data representations 
2. Define and demonstrate the use of built-in data structures “lists” and “dictionary”.

3. Understand and summarize different File handling operations in Python.
4. Design and develop Client Server network applications using Python.
5. Design and implement a program to solve a real world problem.

OUTCOME MAPPING
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	SEMESTER : III

CORE ELECTIVE - III
	22PMCAE36-1: ADVANCED COMPUTER NETWORKS
	CREDIT : 4

HRS/WEEK: 4


COURSE OBJECTIVES 
1. Study  the basic taxonomy and terminology of the computer        network
2. The concept and programming of DNS and Web server

3. The infrastructure for network management

4. Principles of cryptography, securing e-mail, securing TCP and network-layer

5. The Web , HTTP, FTP and e-mail

UNIT- I : Data communications





Hours : 12
Data communications-components – Data Representation- Network types-LAN, WAN,MAN, WLAN- Internet History- Network Models- ISO –OSI model – TCP/IP model- Network requirements- Applications- Internet standards.
UNIT- II : Data and signals






Hours : 12
Data and signals- Data rate limits- network performance- Multiplexing- FDM, TDM and WDM- Spread spectrum- FHSS-DSSS- Guided and un guided media- Switching- Error detection and correction- Medium access control.
UNIT- III : Network layer services




Hours : 12
Network layer services- IPv4- IPv6- Fragmentation and reassembly- ICMPv6 – sub netting- Routing basics - Distance vector Routing- Link state routing- Path vector routing- RIP-OSPF-BGP-multicast routing- DVMRP-MOSPF.
UNIT- IV : Connection oriented and connection less services
Hours : 12
Connection oriented and connection less services- UDP services and applications – TCP services and operations-TCP connection management- TCP state transition diagram- congestion control- stop and wait- Go-Back-N Protocol (GBN)- Selective-Repeat Protocol.
UNIT- V : World Wide Web






Hours : 12
World Wide Web- HyperText Transfer Protocol (HTTP)- FTP- DNS- SMTP- Email services(SMTP, POP,IMAP, MIME)- DHCP- Telnet.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Build an understanding of the fundamental concepts of computer networking
2. Identify the different types of network topologies and protocols.
3. Familiarize the student with the basic taxonomy and terminology of the computer networking area.

4. Introduce the student to advanced networking concepts, preparing the students for entry Advanced courses in computer networking

5. Design IPv6 based computer networks
computer networking

Introduce the student to advanced networking concepts, preparing the student for entry Advanced courses in

computer networking

Introduce the student to advanced networking concepts, preparing the student for entry Advanced courses in

computer networking

Text Books
1. Behrouz A. Forouzan, “Data communication and Networking”, Fift Edition, Tata McGraw – Hill,2013
Supplementary Readings

1. Larry L. Peterson, Bruce S. Davie, “Computer Networks: A Systems Approach”, Fifth Edition, Morgan Kaufmann Publishers, 2011

2. James F. Kurose, Keith W. Ross, “Computer Networking – A Top-Down Approach Featuring the Internet”, sixth Edition, Pearson Education, 2012
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	SEMESTER : III

CORE ELECTIVE - III
	22PMCAE36-2:  ARTIFICIAL INTELLIGENCE
	CREDIT : 4

HRS/WEEK: 4


COURSE OBJECTIVES :

1. To obtain a thorough knowledge of various knowledge representation schemes.
2. To have an overview of various AI applications.
3. To study about various heuristic and game search algorithms.
4. To know about various Expert System tools and applications.
5. An ability to design, implement, and evaluate a computer-based system, process, component, or program to meet desired needs.
Unit - I : Introduction






Hours : 12


Introduction-AI Problems and techniques- Problem spaces and searches -Search algorithms: Blind search-heuristic search-algorithmic search – State space representation of problems-Game playing: Two player games.
Unit-II : Knowledge    Representation    Issues


Hours : 12
 Procedural   Knowledge-   Declarative K n o w l e d g e - Logic: Using FOL - Unification- Resolution- Semantic nets- Frames - Inheritance-Scripts –Representing knowledge using rules- Rule based deduction systems.
Unit-III : Reasoning Uncertainty




Hours : 12
Introduction to uncertain knowledge – review of probability theory–Bayes’s Theorem- Non monotonic reasoning. Planning and Learning: Planning-Introduction-Partial order planning algorithm- Learning from examples-Discovery as learning–Learning by analogy–Explanation based learning.
Unit-IV : Fuzzy Sets






Hours : 12
Definitions-Basic set – theoretic operations for fuzzy sets. Fuzzy measures and measures of fuzziness – fuzzy relations on sets and fuzzy sets – fuzzy functions on fuzzy sets-Fuzzy logic.
Unit-V : Applications






Hours : 12
Principles of Natural Language Processing- Expert systems- Knowledge acquisition concepts- Introduction to Agents.
Text Books
1. Elain
Richand
Kevin
Knight,
”Artificial
Intelligence”,
Tata
Mc Graw– HillPublishingCompanyLimited,NewDelhi,1995.
2. Stuart Russel and Peter Norvig, “Artificial Intelligence–A Modern Approach”, Prentice Hall,1995.
3. Patrick Henry Winston, ”Artificial Intelligence”, Addison Wesley, Third edition,2000.
4. Zimmerman H.J,“Fuzzy Set Theory and its Applications”, Allied Publishers Ltd., Second Edition.
Supplementary Readings

1. NilsJ.Nilsson,“PrinciplesofArtificialIntelligence”,NarosaPublishing House, 2000.
COURSE OUTCOMES:
After completing the Course successfully, the student will be able to
2. Know how to build simple knowledge-based systems.
3. Apply knowledge representation and machine learning techniques to solve real- world problems.
4. Apply Artificial Intelligence techniques to solve real-world problems.
5. Ability to carry out independent (or in a small group) research and communicate it effectively in a seminar setting.
6. Demonstrate working knowledge of reasoning in the presence of incomplete and/or uncertain information.
OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	
	
	3
	

	CO2
	3
	
	
	
	3

	CO3
	
	2
	3
	2
	

	CO4
	3
	
	2
	
	3

	CO5
	
	3
	2
	
	


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : III

CORE ELECTIVE-III 
	22PMCAE36-3:    BIG DATA ANALYTICS
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES
1. To understand the concepts of Big Data Analytics and gain ability to                           design high scalable systems.
2. To understand various statistical models.
3. To understand the frequent item set and clustering concept.
4. To understand big data and use cases from selected business domains.
5. To learn, Install, configure, and run Hadoop and HDFS.
Unit-I : Introduction to Big Data




Hours : 12
Introduction to Big Data Platform – Traits of Big data - Challenges of Conventional Systems - Web Data – Evolution Of Analytic Scalability - Analytic Processes and Tools - Analysis vs Reporting - Modern Data Analytic Tools - Statistical Concepts: Sampling Distributions - Re-Sampling - Statistical Inference - Prediction Error.
Unit-II : Data Analysis






Hours :12 
Regression Modeling - Multivariate Analysis - Bayesian Modeling - Inference and Bayesian Networks - Support Vector and Kernel Methods - Analysis of Time Series: Linear Systems Analysis - Nonlinear Dynamics - Rule Induction - Neural Networks: Learning And Generalization - Competitive Learning - Principal Component Analysis and Neural Networks - Fuzzy Logic: Extracting Fuzzy Models from Data - Fuzzy Decision Trees - Stochastic Search Methods.
Unit-III : Mining Data Streams





Hours : 12 
Introduction To Streams Concepts – Stream  Data Model and Architecture - Stream Computing - Sampling Data in a Stream – Filtering Streams – Counting Distinct Elements in a Stream – Estimating Moments – Counting Oneness in a Window – Decaying Window - Real time Analytics Platform(RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock Market Predictions.
Unit-IV : Frequent Item sets and Clustering 


Hours : 12
Mining Frequent Item sets - Market Based Model – Apriori Algorithm – Handling Large Data Sets in Main Memory – Limited Pass Algorithm – Counting Frequent Item sets in a Stream – Clustering Techniques – Hierarchical – K-Means – Clustering High Dimensional Data – CLIQUE And PROCLUS – Frequent Pattern based Clustering Methods – Clustering in Non- Euclidean Space – Clustering for Streams and Parallelism.
Unit-V : Hadoop and R for Visualization



Hours : 12
Background and fundamentals-moving data in and out of Hadoop-data serialization-applying Map Reduce patterns to big data- streaming big data-integrating R and Hadoop for statistics and more-predictive analytics with Mahout- Hacking with Hive-Programming pipelines with pig – HBase- MySQL-NoSQL- RHadoop.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Explain the concepts of big data analysis.
2. Identify the various Big data management, processing techniques 
3. Explain NoSQL big data management.
4. Analyze performance of big data analysis in Hadoop environment.
5. Use Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data analytics.
Text Books

1. Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007.
2. Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge University Press, 2012.
Supplementary Readings

1. Raj Kamal, Preeti Saxena , “Big Data Analytics”, McGraw Hill, First Edition, February 2018.

2. Maheshwari ,”Data Analytics”, McGraw Hill, First Edition,2017.

3. Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced Analytics”, John Wiley & sons, 2012.
4. Glenn J. Myatt, “Making Sense of Data”, John Wiley & Sons, 2007.
5. Pete Warden, “Big Data Glossary”, O’Reilly, 2011.
6. Jiawei Han, MichelineKamber, “Data Mining Concepts and Techniques”, Second Edition, Elsevier, second edition, 2006.
7. Alex Holmes, “Hadoop in Pracice”,2012 by Manning Publications,2012.
8. Ohri A, “R for Business Analytics”, Springer, 2012.
9. Prabhanjan Narayanachar Tattar, “R Statistical Application Development by Example Beginner's Guide” , packt publishing,2013.
OUTCOME MAPPING

	CO/PO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5

	CO1
	3
	3
	
	3
	

	CO2
	3
	
	3
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	CO3
	
	
	
	3
	

	CO4
	
	3
	
	
	3

	CO5
	3
	2
	2
	
	


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : III
	22PMCAO37-1:   WEB DESIGN


	CREDIT : 3 

	OPEN ELECTIVE-II 
	
	HRS/WEEK: 3


Learning Objectives

1. Recall the basic concepts of Internet, E-mail and web design.

2. Understand the various features of HTML tags and Java script.

3. Apply the HTML tags to design web pages.

4. Discover the technical concepts of HTML and JavaScript programming.

5. Evaluate the programming skills using Markup and Scripting Languages and design simple web pages using HTML and JavaScript.

Unit-I : Introduction  






Hours : 9

Accessing the World Wide Web- Internet – Protocols and other Jargon – Host machines and Host names - Internet Architecture and Packet Switching - The Client/Server Software Model - Bandwidth and Asynchronous Communication. Working with E-mail – Anatomy of an E- mail message – Viewing your Inbox – Viewing individual mail messages – Sending a new mail message – Replying to and Forwarding E-mail messages.

Unit-II : HTML Tags 






Hours : 9

HTML Tags, Paired Tags, Singular Tags – Structure of a HTML program – Titles and Footers –Text Formatting – Emphasizing material in a web page – Text styles – Other Text Effects – Types of Lists – Adding Graphics to HTML documents.

Unit-III : Tables and Frames 





Hours : 9

Tables – Linking Documents – Links – Images as Hyperlinks – Frames – Forms – Text element – Password element – Button element – Checkbox element – Radio element – Text Area element – Select and Option elements.

Unit-IV : JavaScript 






Hours : 9

Introduction to JavaScript - JavaScript in web pages - writing JavaScript with HTML - Basic programming techniques - operators and expressions - conditional checking - loops - functions - user defined functions - dialog boxes.

Unit-V : JavaScript DOM 






Hours : 9

JavaScript: JavaScript DOM: JSS DOM - understanding objects in HTML - browser objects - web page object hierarchy - Handling events.

Text Books
1. Wendy G.Lehnert, “Internet 101 - A Beginners Guide to the Internet and the World Wide Web”, Addison Wesley, 1999.

2. Ivan N. Bayross, “Web enabled Commercial Application Development using HTML, JavaScript, DHTML and PHP”, 4th Revised Edition, BPB Publications, New Delhi, 2010.

Supplementary Readings
1. Chuck Musciano & Bill Kennedy, “HTML - The Definitive Guide”, Shroff Publishers & Distributors Pvt. Ltd., Calcutta - 1999.

2. Raj Kamal, “Internet and Web Technologies”, TMH, New Delhi, 2002.
Outcome Mapping

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	
	3
	

	CO2
	
	
	3
	
	3

	CO3
	
	
	
	3
	

	CO4
	3
	2
	
	
	3

	CO5
	
	3
	2
	
	


	SEMESTER : III
	22PMCAO37-2 :  R PROGRAMMING 
	CREDIT : 3 

	OPEN ELECTIVE-II  
	
	HRS/WEEK: 3


LEARNING OBJECTIVES

1. To provide an overview of a new language R used for data science 

2. To introduce students the R programming environment and related eco-system 
3. Provide an in demand skill-set, in both the research and business environments.

4. To demonstrate the usage of standard Programming Language.

5. To familiarize students with how various statistics like mean median etc. can be collected for data exploration in R and enable students to use R

UNIT-I : Overview and Preliminaries 




Hours : 9
Basic Features of R - Design of R System-Limitations of R – Installation – R studio - Getting started with R interface - Entering Input - R Objects – Attributes - Creating Vectors - Mixing Objects – Matrices – Lists – Factors - Data Frames.
UNIT-II : Input, Output, Reading and Subsetting 


Hours : 9
Reading Data Files - Reading in Larger Datasets - Calculating Memory Requirements - File Connections - Reading Lines of a Text File - Reading From a URL Connection - Subsetting a Vector - Subsetting a Matrix - Subsetting Lists - Subsetting Nested Elements of a List - Extracting Multiple Elements of a List - Partial Matching. Date, Time and Managing Data Frames Operations on Dates and Times - Data Frames - dplyr Package - Installing the dplyr package – select – filter – arrange – rename – mutate - group_by - pipeline operater.
UNIT-III : Control Structures and Loop Functions 


Hours : 9
If-else - for Loops - Nested for loops - while Loops - repeat Loops - next, break - Looping on the Command Line - lapply() - sapply() - split() - Splitting a Data Frame – tapply - apply() - Col/Row Sums and Means - mapply() - Vectorizing a Function.

UNIT-IV : Statistics functions - Debugging, Profiling


Hours : 9
Mean - Median - variance of the population - Estimated standard deviation - Standard scores – Sort – Rank – summary function - Debugging Tools in R - traceback() - debug() - recover() - Using system.time() - Timing Longer Expressions - The R Profiler - Using summaryRprof().
UNIT-V : Simulation and Graphs 





Hours : 9
Generating Random Numbers - Setting random number seed - Simulating Linear Model - Loading and Processing Raw Data – Creating a Graph - density plots -dot plots, bar charts - line charts - pie charts - box plots - Scatter plots.

COURSE OUTCOMES

1. Install and use R for simple programming tasks.

2. Extend the functionality of R by using add-on packages and extract data from files and other sources and perform various data manipulation tasks on them.

3. Code statistical functions in R and use R Graphics and Tables to visualize results of various statistical operations on data.

4. Apply the knowledge of R gained to data Analytics for real life applications. 
5. To  conduct analytics on large real life datasets.

Text Book

1. Roger D. Peng, “R Programming for Data Science”, Lean Publishing, (2015), ISBN: 9781365056826, 1365056821.

Supplementary Readings

1. Winston Chang, “R Graphics Cookbook”, O'Reilly Media, Inc., (2012), ISBN: 9781449363086.

2. Using R for Introductory Statistics by John Verzani, CRC Press, 2004.

Outcome Mapping
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	SEMESTER : III
OPEN ELECTIVE-II
	22PMCAO37-3:   INTRODUCTION TO C#

	CREDIT : 3 

	
	
	HRS/WEEK: 3


Learning Objectives

1. To know the differences between desktop and web application.

2. To construct classes, methods, and accessor and instantiate objects.

3. To create and manipulate GUI components in C#.

4. To code solutions and compile C# projects within the .NET framework.

5. To build own desktop application with Database

UNIT - I: INTRODUCTION TO C#




Hours : 9
Introduction to .NET – Features of C# - Data Types – Value Types – Reference Types - Variables and Constants – Declaring – Assigning values – variables of nullable types – Operators – Type Conversions – Implicit and Explicit Type Conversions – Arrays – Single Dimensional and Multidimensional – Control Flow Statements – Selection – Iteration and Jump – Classes and Objects – Access Modifiers – Defining a Class – Variables – Properties and Methods – Creating Objects – Inheritance – Polymorphism- Constructor and Destructors.

UNIT - II: WINDOWS FORMS





Hours : 9
Windows Forms – Form Class – Common Operations on Forms – Creating a Message Box –Handling Events – Mouse Events – Keyboard Events – Common Controls in Windows Forms – Label – TextBox – Button – Combo Box – List Box – Check Box – Radio Button – Group Box – Picture Box – Timer – Open File Dialog – Save File Dialog – Font Dialog – Color Dialog – Print Dialog – Tree View – Menu.

UNIT - III: DELEGATES AND EVENTS




Hours : 9

Delegates – Declaring a Delegate – Defining Delegate Methods – Creating and Invoking Delegate Objects – Multicasting with Delegates – Events – Event Sources – Event Handlers – Events and Delegates. 

UNIT - IV: REFLECTION AND REMOTING



Hours : 9
Life Cycle of threads-Using Reflection – Reflecting the Members of a Class - Dynamic Loading and Reflection - .NET Remoting – Architecture – Hosting of Objects – Single Ton and Single Call – Remoting Server – Remoting Client.

UNIT - V: DATABASE 






Hours : 9

Creating Connection String – Creating a Connection to a Database – Creating a Command Object – Working with Data Adapters – Using Data Reader to work with Databases – Using Dataset.

Course Outcomes

1. To know the differences between desktop application and web application.

2. To construct classes, methods, access modifier and instantiate objects.

3. To create and manipulate GUI components in C# for windows application.

4. To code solutions and compile C# projects within the .NET framework.

5. To build the desktop application with Database.

Text Books

1. Vikas Gupta , “Comdex .NET Programming “ , Dream Tech Press, New Delhi, 2011

2. Kogent Solutions, “ C# 2008 Programming Black Book”, Dream Tech Press, New Delhi, Platinum Edition, 2009

Supplementary Readings
1. Rebecca M.Riordon, “Microsoft ADO .Net 2.0 Step by Step”, Prentice Hall of India Private Limited, New Delhi, 2007

2. David S.Platt , “Introducing Microsoft .Net”, Prentice Hall of India( Private) Limited, Third Edition, New Delhi, 2006

Outcome Mapping
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	SEMESTER : IV

core theory - x
	22PMCAC41:   LAMP (Linux, Apache, MySQL, and PHP)  
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES
1. Describe and interpret the basics of open source and LAMP technologies.

2. Practice Linux Operating System to create a properly functioning Linux environment.
3. Configure Apache Web server for web administration
4. Implementation of Client Side Validations using various techniques
5. Development of a live project using open source technology
Unit-I : Linux








Hours : 15
Introduction - Download and Install - Decisions, Decisions – Linux Partition Sizes - Accounts - Security – Basic - UNIX: Shell - Owner, Groups, Permissions, Ownership - Processes - PATH and Environment – Commands Basic File System Essentials – Useful Programs.
Unit-II : Apache Web server





Hours : 15
Starting and Stopping and Restarting Apache -Configuration - Securing Apache - Create the Web Site - Apache Log Files.
Unit –III : My SQL







Hours : 15
Commands - Database Independent Interface - Tables – Loading and Dumping Database.

Unit-IV : PHP








Hours : 15
Embedding PHP into HTML - Configuration – Language Syntax: Variables - Data Types - Web variables - Operators - Flow Control Constructs- Writing PHP Papers.

Unit-V : PHP & MySQL Functions





Hours : 15
Built in PHP functions - Important Functions - Array Functions – String Functions - Other Functions PHP and MySQL: MySQL Functions.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Knowledge to install Linux Operating System
2. Idea about basic administration activities on Linux environment
3. Developed and Tested simple PHP programs and Understood PHP built-in-functions
4. Learnt to create database and tables and perform database operations
5. Hosted a website in the Web Server and also to create web application using LAMP
Text Books 
1. James Lee and Brent Lee “Open Source Development with LAMP Using Linux, Apache, MySQL, Perl and PHP”, Pearson Education, 2009.

Supplementary Readings
1. Json Gerner, Elizabeth Naramore, Morgan Owens and Matt Warden, ”Professional LAMP - Using Linux , Apache, My SQL and PHP5 Web development”, Wiley Publisher, 2006.

OUTCOME MAPPING

	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
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	CO3
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	2
	

	CO4
	3
	2
	2
	3
	3

	CO5
	3
	3
	
	3
	


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core theory - xi
	22PMCAC42:   INTERNET OF THINGS
	CREDIT : 4 

HRS/WEEK: 5


COURSE OBJECTIVES 
1. To design and Develop IOT based solution for real world applications
2. To realize the evolution of Internet in Mobile Devices, Cloud & Sensor Networks
3. To understand the building blocks of Internet of Things and its characteristics.
4. To understand the concepts of IOT and its application.
5. Use real IOT protocols for communication.
UNIT I : INTRODUCTION TO INTERNET OF THINGS


Hours : 15
Introduction to IoT- Elements of an IoT- Technology drivers- Business drivers -Typical IoT applications- Trends and implications- Physical design of IoT- Logical design of IoT-IoT levels and deployment templates.- IoT in Home automation, smart cities, Energy, agriculture, retail, logistics, environment, health &life style and industry.

UNIT II : TECHNOLOGIES FOR IoT




Hours : 15
IoT enabling technologies-M2M, – IEEE 802.15.4, WSN- sensors, actuators, WSN protocols, RFID, NFC,Zigbee,   GSM, GPRS, Bluetooth - Cloud computing,Big Dataanalytics, Communication protocols, Embeded systems.

UNIT III : IoT PROTOCOLS





Hours : 15
IoT Access Technologies: Physical and MAC layers, topology and Security of IEEE 802.15.4,802.15.4g, 802.15.4e, 1901.2a, 802.11ah and LoRaWAN – Network Layer: IP versions, Constrained Nodes and Constrained Networks – Optimizing IP for IoT: From 6LoWPAN to 6Lo, Routing over Low Power and Lossy Networks – Application Transport Methods: Supervisory Control and Data Acquisition – Application Layer Protocols: CoAP and MQTT.


UNIT IV : DESIGN AND DEVELOPMENT




Hours : 15
Design Methodology - Embedded computing logic – Microcontroller- Arduino - Board details - Node MCU- ESP8266- Pin configuration- interfacing. Introduction to python- python package for IoT.

UNIT V : IoT APPLICATIONS





Hours : 15

Home Automation-SmartLighting -Smart Appliances - Intrusion Detection Smoke/Gas  Detectors - Smart cities. Case Studies: e.g. sensor body-area-network.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Design and Develop IOT based solution for real world applications
2. Realize the evolution of Internet inMobile Devices,Cloud&Sensor Networks
3. Understand building blocks of Internet of Things and its characteristics.
4. Understand the concept of IOT and its application.
5. Able to design and program IOT devices.
Text Books

1. ArshdeepBahga,  Vijay  Madisetti,  ―Internet  of  Things  –  A  hands-on approach, Universities Press, 2017

2. David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, ―IoT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cisco Press, 2017

Supplementary Readings
1. Olivier Hersent, David Boswarthick, Omar Elloumi , ―The Internet of Things – Key applications and Protocols, Wiley, 2012 (for Unit 3)

OUTCOME MAPPING
	CO/PO
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core praical - vii
	22PMCAP43: LAMP  (Linux, Apache, MySQL, and PHP)  – LAB
	CREDIT : 2 

HRS/WEEK: 4


COURSE OBJECTIVES 
1. Provide personal computer users a free or very low cost operating system

2. Design and develop applications using open source technologies.

3. Easy code with PHP and MYSQL

4. Implementation of a server side programming language PHP

5. Manage web server for different application scenarios
LIST OF LAB EXERCISES 





Hours : 60
1. Usage of Linux Commands

2. Develop a PHP program using controls and functions

3. Develop a PHP program and check message passing mechanism between pages.

4. Develop a PHP program using String function and Arrays.

5. Develop a PHP program using parsing functions (use Tokenizing)

6. Develop a PHP program and check Regular Expression, HTML functions, Hashing functions.

7. Develop a PHP program and check File System functions, Network functions, Date and time functions.

8. Develop the PHP programs to use Regular Expressions

9. Develop a PHP program to display student information using MYSQL table.

10. Develop a college application form using MYSQL table.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Knowledge to install Linux Operating System

2. Idea about basic administration activities on Linux environment

3. Developed and Tested simple PHP programs and Understood PHP built-in-functions

4. Learnt to create database and tables and perform database operations

5. Familiarity to create web application using LAMP

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5
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	2
	3
	3
	3
	

	CO2
	3
	2
	2
	
	2

	CO3
	1
	2
	3
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	1
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core practical - viii
	22PMCAP44: Internet Of Things - LAB 
	CREDIT : 2 

HOURS : 4


COURSE OBJECTIVES 
1. Understand the concepts of Internet of Things

2. To understand the application areas of IOT 

3. To realize the revolution of Internet in Mobile Devices, Cloud & Sensor Networks

4. To understand building blocks of Internet of Things and characteristics.

5. Analyze basic protocols in wireless sensor network· 
LIST OF LAB EXERCISES 





Hours : 60

1. Study of ESP8266(NodeMCU) and its Architecture.

2. Implementation of python – variables, operators and functions

3. Python Programs using loop statements, strings and modules

4. Python programs using file I/Os

5. Interfacing Sensor, Actuators & Cloud Services with NodeMCU

6. Controlling LED, switches , ADC values , PIR sensor

7. Connecting Ultrasonic, LM35, LDR sensors

8. Web Client (Connecting ESP 8266 with Wifi Router)

9. Web Server (Publishing data to Web Server)

10. Interfacing of Servo Motor with NodeMCU

11. Interfacing of Relay Switch and NodeMCU and control using cloud services

12. Implementation of MQTT Protocol using NodeMCU

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Design IoT applications in different domain and be able to analyze their performance

2. Implement basic IoT applications on embedded platfor
3. Demonstrate the ability to transmit data wirelessly between different devices.
4. Show an ability to upload/download sensor data on cloud and server.
5. Transfer IoT data to the cloud and in between cloud providers

OUTCOME MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core elective - iv
	22PMCAE45-1: SOFTWARE PROJECT MANAGEMENT
	CREDIT : 4

HRS/WEEK: 4 


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 
Hours : 12
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 





Hours : 12
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 

Hours : 12
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 





Hours : 12
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 

Hours : 12
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. Understand the activities during the project scheduling of any software application.

2. Learn the risk management activities and the resource allocation for the projects. 

3. Apply the software estimation and recent quality standards for evaluation of the software Projects.

4. Acquire knowledge and skills needed for the construction of highly reliable software project.

5. Able to create reliable, replicable cost estimation that links to the requirements of project planning and managing.
Text Books
1. BOB Huges, 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.

OUTCOME MAPPING
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1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core elective - iv
	22PMCAE45-2:  MACHINE LEARNING
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES 
1. To Learn about Machine Intelligence and Machine Learning applications.

2. To implement and apply machine learning algorithms to real-world applications.

3. To identify and apply the appropriate machine learning technique to classification, pattern recognition, optimization and decision problems.

4. To understand how to perform evaluation of learning algorithms and model selection.

5. Be able to design and implement various machine learning algorithms in a range of real-world applications.

Unit I : Introduction






Hours : 12
Learning Problems – Perspectives and Issues – Concept Learning – Version Spaces and Candidate Eliminations – Inductive bias – Decision Tree learning – Representation – Algorithm – Heuristic Space Search.
Unit II : Neural Networks and Genetic Algorithms


Hours : 12
Neural Network Representation – Problems – Perceptrons – Multilayer Networks and Back Propagation Algorithms – Advanced Topics – Genetic Algorithms – Hypothesis Space Search – Genetic Programming – Models of Evaluation and Learning.
Unit III : Bayesian and Computational Learning


Hours : 12
Bayes Theorem – Concept Learning – Maximum Likelihood – Minimum Description Length Principle – Bayes Optimal Classifier – Gibbs Algorithm – Naïve Bayes Classifier – Bayesian Belief Network – EM Algorithm – Probability Learning – Sample Complexity – Finite and Infinite Hypothesis Spaces – Mistake Bound Model.
Unit IV : Instant based Learning





Hours : 12
K- Nearest Neighbour Learning – Locally weighted Regression – Radial Basis Functions – Case Based Learning.
Unit V : Advanced Learning 





Hours : 12
Learning Sets of Rules – Sequential Covering Algorithm – Learning Rule Set – First Order Rules – Sets of First Order Rules – Induction on Inverted Deduction – Inverting Resolution – Analytical Learning – Perfect Domain Theories – Explanation Base Learning – FOCL Algorithm – Reinforcement Learning Task – Q- Learning – Temporal Difference Learning.

COURSE OUTCOMES

After completing the Course successfully, the student will be able to
1. Have a good understanding of the fundamental issues and challenges of machine learning: data, model selection, model complexity, etc.

2. Have an understanding of the strengths and weaknesses of many popular machine learning approaches.

3. Appreciate the underlying mathematical relationships within and across Machine Learning algorithms and the paradigms of supervised and un- supervised learning.

4. Be able to design and implement various machine learning algorithms in a range of real-world applications

5. To mathematically analyse various machine learning approaches and paradigms.
1. Text Books

2. Tom M. Mitchell, ―Machine Learning, McGraw-Hill Education (India) Private Limited, 2013.
Supplementary Readings

1. Ian Good fellow,
Yoshua Bengio, Aaron Courville, Francis Bach"Deep  Learning",2017.

2. Bishop Christopher M,"Pattern Recognition and Machine Learning",2010.

3. EthemAlpaydin, ―Introduction to Machine Learning (Adaptive Computation and Machine Learning), The MIT Press 2004.

4. Stephen Marsland, ―Machine Learning: An Algorithmic Perspective, CRC Press, 2009.

5. Michael Affenzeller, Stephan Winkler, Stefan Wagner, Andreas Beham, “Genetic Algorithms and Genetic Programming”, CRC Press Taylor and Francis Group.

OUTCOME MAPPING

	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
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	CO2
	
	
	3
	
	3

	CO3
	
	3
	
	3
	

	CO4
	3
	2
	
	
	3


1-LOW 2- MEDIUM 3- HIGH

	SEMESTER : IV

core elective - iv
	22PMCAE45-3:  CYBER SECURITY
	CREDIT : 4 

HRS/WEEK: 4


COURSE OBJECTIVES 

1. To understand the cyber threats and their Impact
2. To have an awareness towards cybercrimes and legal impact against them
3. To avoid becoming a Victim to cyber threats
4. To assess risks and weakness in security policies
5. To respond to security alerts and identify flaws in systems and networks
UNIT - I: INTRODUCTION TO CYBER CRIME AND CYBER OFFENSES Hours : 12
Introduction, Cybercrime - Definition and Origins of the Word - Cybercrime and Information Security - Cybercriminals-Classifications of Cybercrimes-The Legal Perspectives-Cybercrimes: An Indian Perspective - Cybercrime and the Indian ITA 2000-A Global Perspective on Cybercrimes, Cybercrime Era: Survival Mantra for the Netizens. Cyber offenses: How Criminals Plan Them–Introduction- How Criminals Plan the Attacks-Social Engineering–Cyberstalking-Cybercafé and Cybercrimes-Botnets: The Fuel for Cybercrime-Attack Vector-Basics of Cloud Computing.

UNIT - II: TOOLS AND METHODS USED IN CYBER CRIME 

Hours : 12
Introduction - Proxy Servers and Anonymizers – Phishing - Password Cracking - Keyloggers and Spywares - Virus and Worms - Trojan Horses and Backdoors – Steganography - DoS and DDoS Attacks - SQL Injection - Buffer Overflow – Phishing - Identity Theft (ID Theft).

UNIT - III: UNDERSTANDING COMPUTER FORENSICS 

Hours : 12
Introduction - Historical Background of Cyber forensics - Digital Forensics Science - The Need for Computer Forensics - Cyber forensics and Digital Evidence - Forensics Analysis of E-Mail - Digital Forensics Life Cycle, Chain of Custody Concept - Network Forensics - Approaching a Computer Forensics Investigation - Setting up a Computer Forensics Laboratory: Understanding the Requirements - Computer Forensics and Steganography -   Relevance of the OSI 7 Layer Model to Computer Forensics - Forensics and Social Networking Sites: The Security/Privacy Threats - Computer Forensics from Compliance Perspective - Challenges in Computer Forensics - Special Tools and Techniques - Forensics Auditing – Antiforensics.
UNIT - IV: CYBER SECURITY 





Hours : 12
Organizational Implications – Introduction - Cost of Cyber crimes and IPR Issues: Lessons for Organizations - Web Threats for Organizations: The Evils and Perils - Security and Privacy Implications from Cloud Computing - Social Media Marketing: Security Risks and Perils for Organizations - Social Computing and the Associated Challenges for Organizations -  Protecting People's Privacy in the Organization - Organizational Guidelines for Internet Usage - Safe Computing Guidelines and Computer Usage Policy - Incident Handling: An Essential Component of Cybersecurity - Forensics Best Practices for Organizations - Media and Asset Protection: Best Practices for Organizations - Importance of Endpoint Security in Organizations.
UNIT - V: CYBER CRIME AND CYBER TERRORISM 


Hours : 12
Social, Political, Ethical and Psychological Dimensions – Introduction - Intellectual Property in the Cyberspace - The Ethical Dimension of Cybercrimes - The Psychology - Mindset and Skills of Hackers and Other Cybercriminals - Sociology of Cybercriminals -  Information Warfare: Perception or An Eminent Reality? Cybercrime: Illustrations - Examples and Mini-Cases - Real-Life Examples - Mini-Cases - Illustrations of Financial Frauds in Cyber Domain - Digital Signature-Related Crime Scenarios - Digital Forensics Case Illustrations - Online Scams. Cybercrimes - Legal Perspectives - Why Do We Need Cyber laws: The Indian Context - The Indian IT Act - Challenges to Indian Law and Cybercrime Scenario in India - Consequences of Not Addressing the Weakness in Information Technology Act - Digital Signatures and the Indian IT Act - Amendments to the Indian IT Act - Cybercrime and  and Punishment, Cyber law, Technology and Students: Indian Scenario.

COURSE OUTCOMES
After completing the Course successfully, the student will be able to
1. Students are able to understand the cyber threats and their Impact

2. Students are able to have an awareness towards cybercrimes and legal impact against them

3. Students are able to avoid becoming a Victim to cyber threats

4. Students are able to assess risks and weakness in security policies

5. Students are able to respond to security alerts and identify flaws in systems and networks

Text Books
1. Jennifer L, Bayuk J, Heale P, Rohmeyer, Marcus Sachs, Jeffrey Schmidt and Joseph Weiss “Cyber Security Policy Guidebook”, John Wiley & Sons ,2012.  

Supplementary Readings

1. Rick Howard, “Cyber Security Essentials”, Auerbach  Publications, 2011. 

2. Richard A, Clarke, Robert Knake, “Cyber war: The Ne xt Threat to National Security & What to Do About It”, Ecco, 2010.  3. Dan Shoemaker, “Cyber security The Essential Body of Knowledge”, Cengage Learning, 2011. 

OUTCOME MAPPING
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	SEMESTER : IV

core project
	22PMCAD46: core project
	CREDIT : 6
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