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Scheme of Examinations and Syllabus
for
Bridge Course to Regular MCA 2- year programme
With effect from the Session 2020-21

Course |Course Name Credits* [External  [Internal Total
Code (L:T:P) [Marks Marks
MCA 001/Computer Fundamentals 80 20 100

and Programming in C 4:0:0
MCA 002Rapid Application 4:0:0 80 20 100

Development with

'Visual Basic
MCA 003[Lab based on MCA 001 0:0:3 80 20 100
MCA 004[Lab based on MCA 0:0:3 80 20 100

002
Total Credits/Marks 14(8:0:6) 320 80 400
* Mapping of Credits to Teaching Hours & Group Size for Practical/Tutorials shall be one adopted
by the Gurugram University or existing Maharshi Dayanand University, Rohtak CBCS Ordinance
uptill.
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MASTER OF

Structure and Syllabi of
COMPUTER APP

LICATIONS (MCA)

Under Choice Based Credit System

(Effective from the Academic Session 2020-21)
SEMESTER -1
Course Code |Course Title Credits* Maximum Marks
(L:T:P)
Internal | End-semester |Total
Assegsment | Examination
MCA 101 Data Structures and Algorithms 4:0:0 20 80 100
MCA 102 System Software and Operating 4:0:0 20 80 100
System
MCA 103 Object Oriented Programm ng 4:0:0 20 80 100
Using C++
MCA 104 Data Communication and 4:1.0 20 80 100
Computer Networks
MCA 105 Artificial Intelligence 4:0:0 20 80 100
MCA 106 Software Lab-0]%* 0:0:3 20 80 100
Based on MCA 101 & MCA
102
MCA 107 Software Lab-02%* 0:0:3 20 80 100
Based on MCA 103 & MCA
105
MCA 108 Seminar/Discussion 0:2:0 50 50
Total Credits/Marks 29(20:3:6) 190 560 750
*Note: Mapping of Credits to T, eaching Hours & Group Size for Practical/Tutorials shall be one adopted by
the Gurugram University or existing Maharshi Dayanand University, Rohtak CBCS Ordinance uptill.
** Both practical exams of a semester niay be conducted on the same day in 2 sittings each maximum of 3
hours.

Gurugram University, Gurugram
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SEMESTER - 11

Course Course Title Credits* Maximum Marks
Code (L:T:P)

Internal | End-semester Total
Assessment| Examination

MCA 201  |Database Management Systems 4:0:0 v 20 80 100

MCA 202  |Theory of Computation and 4:0:0 20 80 100
Compilers

MCA 203  |The JAVA Programming 4:0:0 20 80 100
Language

MCA 204  |Elective-l (Any One) 4:1:0 20 80 100

MCA 204A |Software Engineering
MCA 204B  |Soft Computing

MCA 204B |Discrete Structures and

Optimization
MCA 204B |Wireless Networks & Mobile
Computing
MCA 205  |Elective-Il (Any One) 4:0:0 20 80 100

MCA 205A |Computer System Architecture
MCA 205B |Internet of Things

MCA 205C |Programming Languages and
Computer Graphics

MCA 206 Software Lab-03** 0:0:3 20 80 100
Based on MCA 201 & MCA 202

MCA 207  [Software Lab-04** 0:0:3 20 80 100
Based on MCA 203 &
MCA 205

MCA 208 Project Report/Industry 0:3:0 20 80 100

Internship Report/
Dissertation —I

FE-201 Foundation Elective*** 2:0:0 20 80 100

Total Credits/Marks 32(22:4:6) 180 720 900

*Note: Mapping of Credits to Teaching Hours & Group Size for Practical/Tutorials shall be one adopted by
the Gurugram University or existing Maharshi Dayanand University, Rohtak CBCS Ordinance uptill.
** Both practical exams of a semester may be conducted on the same day in 2 sittings each maximum of 3
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SEMESTER - I11
Course Course Title Credits* Maximum Marks
Code (L:T:P)
Internal End-semester Total
Assessment Examination
MCA 301 Machine Learning with Python 4:0:0 20 80 100
MCA 302 Object Oriented Analysis & 4:0:0 20 80 100
Design with UML
MCA 303 Enterprise Architecture with 4:0:0 20 80 100
NET
MCA 304  |Elective-I (Any One) 4:0:0 20 80 100
MCA 304A |Advanced JAVA
MCA 304B  [Server-Side Web Programming
with PHP and MySQL
MCA 304C  [Statistical Computing
MCA 304D [Network Programming
MCA 304E  [Modelling & Simulation
MCA 305  |Elective-1I (Any One) 4:1:0 20 80 100
MCA 305A  [Cloud, Edge & Fog Computing
MCA 305B |[Storage Area Networks & Data
Centres |
MCA 305C [Data Mining & Warehouse
MCA 305D [Advanced Computer
Architecture
MCA 305E  |Advanced Software Engineering
Based on MCA 301 & MCA 302
MCA 307 [Software Lab-06** 0:0:3 20 80 100
Based on MCA 303 &
MCA 304
MCA 308 |Seminar/Report on Digital 0:2:0 50 0 50
India or any other area
where Computers have
made an impact
OE-309 OPEN ELECTﬂVE*** 200 20 80 100
Gurugram University, Gurugram NN Batch 2020-21
Total Credits/Marks 32(23:3:6) @ 210 640 850




SEMESTER -1V

Course Course Title Credits* Maximum Marks
Code (L:T:P)

Internal End-semester | Total
Assessment | Examination

MCA 401 Android Programming 4:0:0 2( 80 100
MCA 402 Client-Side Web Programming 4:0:0 2( 80 100
MCA 403 Computer Security & Block 4:0:0 2( 80 100

Chain Technology

MCA 404  |Elective-l (Any One) 4:0:0 2( 80 100

MCA 404A |Advanced DBMS
MCA 404B |Big Data Analytics

MCA 404C |Image Processing and Computer
Vision
MCA 404D |Deep Learning

MCA 404E  |Advanced Networking

MCA 405  |Elective-Il (Any One) 4:1:0 20 80 100

MCA 405A  |Quantum Computing

MCA 405B  |Natural Language Processing

MCA 405C |Bio Informatics

MCA 405D |Internet of Everything

MCA 405E  |Software Testing & Quality

Assurance

MCA 406  [Software Lab-07** 0:0:3 20 80 100
Based on MCA 401 & MCA 403

MCA 407 Software Lab-Q&** 0:0:3 20 80 100
Based on MCA 402 &
MCA 404

MCA 408 Projec[ Report/[ndustry 0:3:0 ‘ 20 80 100
Internship Report/

Total Credits/Marks 30(20:4:6) 160 640 800

GRAND TOTAL (For 2 Year Course) 123(85:14:24) 740 2560 3300

Gurugram Universi@gram @ Batch 2020-21































































MCA-301

Machine Learning with Python
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Machine Learning Introduction: Basic concepts, Designing a learning system, Issues
in machine learning. Types of machine learning: Learning associations. Tools and
software for machine learning, Introduction to Machine learning Paradigmes.
Supervised Learning: Introduction to Supervised learning, Supervised Learning
concepts, Linear Regression, Logistic regression, K-NN classification, Naive Bayesian
classifiers; SVM - (Support Vector Machines), Multiclass SVM, Regression Algorithms,
Model Evaluation: Overfitting & Underfitting.

UNIT-II

Unsupervised Learning: Unsupervised Learning concepts, Clustering approaches, K-
Means clustering, Hierarchical clustering, Introduction to Semi Supervised Learning,
Self-learning, Co-training, Gaussian Model, Label Propagation, Graph Models,
Decision Tree.

Ensemble Learning: Introduction to Ensemble Learning, Different Ensemble Learning
Techniques, Bagging, Boosting, Random Forests, Stacking, Featurization, Model
Selection & Tuning, Feature extraction, Model Defects & Evaluation Metrics, Model
selection and tuning, Comparison of Machine Learning models.

Reinforcement Learning: Introduction to Reinforcement Learning, Reinforcement
Learning framework, Dynamic programming, Monte Carlo, Temporal difference
methods, Q-learning, Actor-Critic.

UNIT-HI

Python Programming: Introduction to Python, Basic Syntax, Data Types, Variables,
Operators, Input/output, Flow of Control , (Modules, Branching), If, If- else, Nested
if-else, Looping, For, While, Nested loops, Control Structure, Break, Continue, Pass,
Strings and Tuples, Accessing Strings, Basic Operations, String slices, Working with
Lists, Accessing list, Operations, Function and Methods, Files, Modules, Dictionaries,
Functions and Functional Programming, Declare, assign and retrieve values from
Lists, Introducing Tuples, Accessing tuples, matplotlib, seaborn.

UNIT-IV
Advanced Python: Object Oriented (OOPS) concept, Class and object, Attributes,
Inheritance, Overloading, Overriding, Data hiding, Operations Exception, Exception
Handling, Python Libraries, Data migration and visualization: Pandas and Matplotlib,
Database Interaction in Python, Case Studies: Mathematical computing with Python,
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Data migration and visualization: Pandas and Matplotlib, Pycharm, Anaconda, Data
manipulation with Pandas.
Textbooks:
1. Flach, P, “Machine Learning: The Art and Science of Algorithms that Make
Sense of Data”, Cambridge University Press, 2012
2. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn and Tensor
Flow: Concepts, Tools, and Techniques to Build Intelligent Systems”, First
Edition, 2017.
References:

1. John D. Kelleher, Brian Mac Namee, Aoife D'Arcy, “Fundamentals of Machine
Learning for Predictive Data Analytics: Algorithms, Worked Examples, and Case
Studies”, The MIT Press
Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press,
Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Third Edition,
Tom Mitchell, "Machine Learning", McGraw-Hill,

Stephen Marsland, “Machine Learning - An Algorithmic Perspective”, Chapman
and Hall/CRC Press, Second Edition,

6. Any other book(s) covering the contents of the paper in more depth.

Note: Latest and additional good books may be suggested and added from time to
time

Gl ol

MCA-302

Object Oriented Analysis & Design with UML
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
INTRODUCTION TO UML: Introduction to object-oriented concepts like Inheritance,
Polymorphism, Information Hiding, Importance of modelling, Principles of modelling,
Object oriented modelling, An overview of UML, Conceptual model of the UML,
Architecture, Software development life cycle.
BASIC STRUCTURAL MODELING: Classes: Terms and concepts, Common modelling
techniques; Relationships Modelling simple dependencies, Single inheritance, and
structural relationships; Common mechanisms and diagrams.
ADVANCED STRUCTURAL MODELING: Advance classes, Advance relationships,
Interfaces, Types and Roles, Packages, Instances.

Unit-ll
THE OBJECT-ORIENTED DESIGN PROCESS: The Object and Class concepts, identifying
classes, ldentifying responsibilities, Relationships between Classes, Use Cases, CRC
cards, UML class diagrams, Sequence diagrams, State diagrams, Using Java doc for
design documentation.
2021-22 2 MCA-III" Sem



GUIDELINES FOR CLASS DESIGN: An overview of the date classes in the java library,
designing a day class, the importance of encapsulation, analysing the quality of an
interface, programming by contract, unit testing.

Unit-llI
INTERFACE TYPES AND POLYMORPHISM: The icon interface type, polymorphism,
drawing shapes, the comparable interface type, anonymous classes, frames and user
interface components, user interface actions, timers, designing an interface type.
PATTERNS AND GUI PROGRAMMING: Iterators, the pattern concept, the observer
pattern, layout managers and the strategy pattern, components, containers, and the
composite pattern, scroll bars and the decorator pattern, how to recognize patterns,
putting patterns to work.

Unit-IV
INHERITANCE AND ABSTRACT CLASSES: The concept of inheritance, graphics
programming with inheritance, abstract classes, the template method pattern,
protected interfaces, the hierarchy of swing components, the hierarchy of standard
geometric shapes, the hierarchy of exception classes, when not to use inheritance.
FRAMEWORKS: Frameworks, applets as a simple framework, the collections
framework, a graph editor framework, enhancing the graph editor framework.
MULTITHREADING: Thread basics, Thread synchronization, Animations.

Textbooks:

1. Grady Booch, James Rumbaugh and Ivar Jacobson, “The Unified Modeling
Language User guide.”, 2nd edition, Pearson Education, New Delhi, India
(2009).

2. Cay Horstmann, “Object-Oriented Design and Patterns.”, Wiley India edition,
New Delhi, India (2004).

References:

1. Meilir Page-Jones, “Fundamentals of Object Oriented Design in UML.”, Pearson
Education and NewYork (200).

2. Craig Larman, “An introduction to Object —Oriented Analysis and Design and
Unified Process Appling UML and Patterns.”, 3™ edition, Pearson Education,
New Delhi, India (2005).

3. John W. Satzinger, Robert B Jackson and Stephen D Burd, “Object-Oriented
Analysis and Design with the Unified Process.”, Cengage learning, India (2004).

4. Any other book(s) covering the contents of the paper in more depth.

Note: Latest and additional good books may be suggested and added from time

to time
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MCA-303

The Enterprise Architecture with .NET
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Introduction: Understanding Previous Technologies, Benefits of .NET Framework,
Architecture of .NET Framework 4.0, .NET Execution Engine, Components of .NET
Framework 4.0: CLR, CTS, Metadata and Assemblies, .NET Framework Class Library,
Windows Forms, ASP .NET and ASP .NET AJAX, ADO .NET, Windows workflow
Foundation, Windows Presentation Foundation, Windows Communication

Creating a Simple CH Console Application, Identifiers and Keywords. System Data
Types, Variables and Constants: Value Types, Reference Types, Understanding Type
Conversions, Boxing and UnBoxing. Namespaces, The System namespace, .NET Array
Types.

UNIT-II

Classes and Objects: Creating a Class, Creating an Object, Using this Keyword,
Creating an Array of Objects, Using the Nested Classes, Defining Partial Classes and
Method, Returning a Value from a Method and Describing Access Modifiers. Static
Classes and Static Members, Properties: Read-only Property, Static Property,
Indexers; Structs: Syntax of a struct and Access Modifiers for structs, System.Object
Class, Encapsulation, Inheritance and Constructors, Polymorphism.

UNIT-III

Events: Event Sources, Event Handlers, Events and Delegates, Multiple Event
Handlers.

Exception Handling: The try/catch/throw/finally statement, Custom Exception,
System.Exception, Handling Multiple Exception

Understanding ADO.NET: Describing the Architecture of ADO.NET, Entity
Framework. Creating Connection. Syntax for Connection Strings. Creating a
Connection to a Database: OLEDB, SQL Server Database, Creating a Command Object.
Working with DataAdapters: Creating DataSet from DataAdapter.

UNIT-IV
Windows Forms: Introduction, Windows Forms, A Simple Event- Driven GUI, Control
Properties and Layout, Multiple Document Interface (MDI) Windows.
Web Designing: Introduction, Web Basics, Multitier Application Architecture, Your
First Web Application: Building Web-Time Application, Examining Web-Time. ASPX’s
Code- Behind File, Understanding Master pages, Standard Web Controls: Designing a
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Form, Validation Controls, GridView Control, Drop Down List, Session Tracking,
ASP.NET.

AJAX: Exploring AJAX, Need for AJAX, AJAX and other Technologies, AJAX Server
Controls, Script Manager control, Update Panel, Update Progress Control, Creating
Simple Application using AJAX Server Controls.

Textbooks:
1. .NET 4.0 Programming (6-in-1), Black Book, Kogent Learning Solutions Inc.,
Wiley- Dream Tech Press. (Chapters: 1,10,11,12,13,14 and 19).
2. Paul Deitel and Harvey Deitel, “C# 2010 for Programmers.”, 4th Edition,
Pearson Education.
References:
1. Andrew Trolsen, “Pro C# 5.0 and the .NET 4.5 Framework.”, 6th Edition, Wiley-
Appress.
2. Bart De Smet, “C# 4.0 Unleashed.”, Pearson Education- SAMS Series.
3. Herbert Schildt, “Complete Reference C# 4.0.”, Tata McGraw Hill, 2010
4. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

MCA-304A

Advanced JAVA
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
Java Swing: Introduction to Swing, Swing features, Components Containers, Create
Swing Applet, Exploring Swing: JLabel, JTextField, Swing buttons, JTabbedPane, JList,
JTree, JTable.
Spring: Introduction, Architecture, Spring modules, Dependency Injection, 10C
containers, Constructor Injection, Dependent Object: Constructor Injection with
maps, collections, Bean Definition, Constructor Injection inheriting Bean, Developing
simple Applications.

UNIT-II
JDBC: Types of JDBC Drivers, The Connectivity Model, Navigating the ResultSet
object’s contents, Manipulating records of a ResultSet Object through user Interface,
Database Connectivity, Data Manipulation using prepared Statements;
JAVA RMI: Remote Method Invocation: RMI Architecture, A simple server client
applications using RMI, Spring JDBC framework.
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UNIT-1I
SERVLETS: Background, Life cycle of servlet, A Simple servlet, Servlet API, Get and
Post request, Accessing a Servlet using an HTML page;
JSP: — Basics and Overview , JSP architecture, JSP tags and JSP expressions, Lifecycle
of a JSP Model, View Controller, JSP Objects, Working with Databases.

UNIT-IV

STRUTS AND HIBERNATE MVC Architecture: POJO class, Struts: Overview,
Architecture, Struts Action Class, Using Struts HTML Tags, Developing Application
with Struts, Struts —JDBC connection; Introduction to Hibernate, Hibernate
Architecture, Hibernate Application.
Textbooks:

1. K.Santhosh Kumar, “Spring and Hibernate”, McGraw Hill, 2013.

2. Herbert Schildt, “Java — The Complete Reference”, Tata McGraw Hill, 8th

edition, 2011.

References:

1. Dietel and Nieto, “Internet and World Wide Web — How to program?”,
PHI/Pearson
Education Asia.
Hans Bergstan, “Java Server Pages”.
Bill Siggelkow, S P D O’Reilly, “Jakarta Struts, Cookbook.”
Wang-Thomson, “An Introduction to Web Design and Programming.”
Knuckles, “Web Applications Technologies Concepts,”, John Wiley.
Sebesta, “Programming world wide web.”, Pearson.
7. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

o oy K

MCA-304B

Server-Side Web Programming with PHP and MySQL
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Client Server Programming: Client-side programming: Creating sockets,
implementing generic network client, Parsing data using String Tokenizer, Retrieving
file from an HTTP server, Retrieving web documents by using the URL class, Server-
side programming: Steps for creating server, accepting connection from browsers,
creating an HTTP server, Adding multithreading to HTTP server.

2021-22 6 MCA-III™ Sem



UNIT-II
PHP Introduction: Basics: Why PHP, Features & limitations, creating dynamic
webpages with PHP, creating PHP scripts; Variables, data types & constants; String
literals and cHaracter encoding; variable assignment and substitution; Type
conversion: explicit & automatic, Expressions and operators in PHP.
PHP Control Structures: Conditions & Branching: ‘if’ statement, ‘switch’ statement,
conditional expressions; Looping structures: while, do-while & for statements.

UNIT-II
Functions in PHP: user defined functions, parameter types & return types, passing
parameters by value v/s passing by refence, default parameters, include & require
statements.
Arrays in PHP: creating arrays, associative arrays, array order & remove elements
. from array, heterogenous arrays & multidimensional arrays, 'foreach’ statement,
functions to create arrays, count number of elements & find min, max values in the
array; sorting arrays. Strings: find length, comparing strings, finding & extracting
substrings; convert strings to arrays and vice-versa; sprintf() & printf() functions.
PHP as Object Oriented programming language: Classes & Objects in PHP.

UNIT-IV

MySQL Introduction: Importance of and situations where to deploy database server;
MySQL as RDBMS, Relative advantages & disadvantages of MySQL compared with
other popular RDBMS like SQL Server, ORACLE etc, Reason behind popularity of
MySQL for building websites, Installing MySQL & MySQL command interpreter.
Managing Database with MySQL: DDL Commands: Creating & modifying databases
& tables, Defining constraints in databases, deleting database & tables; DML
Commands: insert, update & delete data in tables, default values of attributes, auto-
increment modifier; DQL Command: Querying with Select command, sorting &
grouping command output, limiting output of command, joining two or more tables.
PHP & MySQL: Why so popular as combination, Limitations, Opening & using
database connection over web database, Querying web database, Error handling,
working with table structures, Formatting results, Passing data from (client) browser
to the server: Processing Form data, Relative advantages & disadvantages of GET &
POST methods, Passing data with URLs, Passing data with embedded links; Setting &
accessing variables with $_COOKIE, $_ENV, $_SESSION, $_SERVER etc.
Suggested Books:

1. Hugh E Williams & David Lane, “PHP & MySQL”, O’Reilly, Second Edition, 2019.
Steven Holzner, “PHP: The complete Reference.”, McGraw-Hill.
Lynn Beighley & Michael Morrison, “Head First PHP & MySQL.”, O’Reilly Press
Vikram Vaswani, “PHP: A Beginner’s Guide.”, McGraw-Hill Education.
Joel Murach & Ray Harris, “Murach’s PHP and MySQL.”, Mike Murach &
Associates.
Robin Nixon, “Learning PHP, MySQL, JavaScript, & CSS: A Step-by-Step Guide
to Creating Dynamic Websites.”, O’Reilly Press
7. Any other book(s) covering the contents of the paper in more depth.

L o

&
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Note: Latest and additional good books may be suggested and added from time to
time
MCA-304C

Statistical Computing
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Basic Statistics: Frequency distribution, Data Charts: Histogram, Pie charts, Bar
charts, Pareto charts, Scatter plots, Line charts; Moments, Measures of central
tendencies (Grouped & Ungrouped data): Mean, Median, Mode, Percentiles,
Quartiles, and their relative characteristics.

Measures of dispersion: Range, Interquartile range, Mean absolute deviation,
variance, standard deviation, coefficient of variance, z-scores; Measure of shape:
Skewness & Kurtosis; Correlation coefficient, Regression.

UNIT-II

Probability Distributions: Basic concepts: Probability, Laws of probability,
Conditional probability, Bayes’ rule; Discrete Probability Distributions: Binomial
distribution, Poisson distribution, Applications; Continuous Probability Distributions:
Normal distribution, Exponential distribution, Applications.

Sampling: Need for Sampling, Random v/s non random sampling, Sampling errors,
Central Limit Theorem.

UNIT-II

Time Series Forecasting: Introduction to forecasting, time-series forecasting,
applications, measurement of forecasting error, mean absolute deviation, mean
square error, smoothing techniques, trend analysis, seasonal effects, autocorrelation
and autoregression.

Tests of significance: Null Hypothesis, Alternate Hypothesis, z-test, t-test, Analysis of
Variance (ANOVA), Applications.

UNIT-IV

The R Language: Introduction to R Package, Important Features, Why is R used for

Statistical Computing, Start & Quit R, R environment, Data Structures, Variables,

Vectors and Vector Arithmetic, Matrices & Arrays, Relational Operators, Flow

Control: for, if, while loops; Functions, Statistical Computing with R: Data analysis

using graphical displays in R, Regression, Analysis of Variance.

Suggested Books:

1. Affi, A.A., "Statistical Analysis: A Computer Oriented Approach”. Academic

Press, New York, 1979. Hogg. R. V. et. al., "Introduction to Mathematical
Statistics”, American Publishing, New York. 1980.
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2. Ken Black, “Business Statistics for Contemporary Decision Making”, Wiley
Student
Edition, 2010.

3. David P. Doane, Lori E. Seward, “Applied Statistics in Business and Economics”
Tata McGraw-Hill, 2010

4. Anderson, Sweeney, Williams, “Statistics for business and economics”, 9th
edition,

5. Bharat Jhunjhunwala, “Business Statistics”, first edition, S Chand, 2008.

6. Richard Levin, David Rubin, “Statistics for Management”, 7th edition, PHI

7. Nabendu Pal, Sahadeb Sarkar, “Statistics-Concepts and Applications”, 2nd
edition, PHI

8. J. Susan Milton & Jesse Arnold, “Introduction to Probability & Statistics:
Principles & Applications for Engineering & Computing Sciences”, McGraw-Hill
Education

9. S P Gupta, “Statistical Methods”, 30th edition, S Chand.

10. Alain F. Zuur, Elena N.Leno and Erik H.W.G. Meesters, “A Beginner’s Guide to
R.”, Springer.

11.W. John Braun and Duncan J. Murdoch, “A First Course in Statistical
Programming with R.” Cambridge University Press.

12. Brain S. Everitt and Torsten Hothorn, “A Handbook of Statistical Analyses using
R.” CRC Press.

13. Any other book(s) covering the contents of the paper in more depth

Note: Latest and additional good books may be suggested and added from time to
time

MCA-304D

Network Programming
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
Introduction: Network architecture: Overview of TCP/IP protocols, TCP & IP headers,
IPv4 & IPv6 address structures.
Web Programming & Security: Java network programming, packages, RMI, Overview
of Javascript, WAP architecture & WAP services, Web databases, Component
technology, CORBA concept, CORBA architecture, CGl programming, Firewall &
security technique, Cryptography, Digital Signature.

UNIT-I1I
Socket Programming: Introduction, Creating sockets, socket address structures,
JAVA socket programming, Berkeley sockets, Byte manipulation & address
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conversion functions, Elementary socket system calls — socket, connect, bind, listen,
accept, fork, exec, close; TCP ports (ephemeral, reserved), TCP Echo Server, TCP Echo
Client, POSIX Signal handling, I/0 asynchronous & multiplexing models, select & poll
functions, socket implementation (client & server programs), UNIX domain protocols.
Unit-1I
Elementary UDP sockets: UDP echo Server, UDP echo Client, Multiplexing TCP and
UDP sockets. Ipv4 and lpv6 interoperability, Threaded servers, Mutexes, Raw sockets:
raw socket creation, raw socket output, raw socket input; ping program, trace route
program.
APIs & Winsock Programming: Windows socket API, Window socket & blocking 1/0
model, blocking sockets, blocking functions, timeouts for blocking I/0O, APl overview,
Different APIs & their programming technique, DLL & new API’s, DLL issues.
Unit-1V
Software Defined Networking: Evolving network requirements, The SDN Approach:
Requirements, SDN Architecture, Characteristics of Software Defined Networking;
SDN data plane: Data plane Functions, Data plane protocols; SDN Control Plane
Architecture: Control Plane Functions; SDN Application Plane; Network-Function
Virtualization (NFV) and Virtual Network Functions (VNF).

Suggested Books:
1. William Stallings, “Foundations of Modern Networking”, Pearson Ltd.,2016.
2. W.Richard Stevens, “Advanced Programming in the UNIX Environment”,
Addison Wesley. :
3. W. Stevens, Bill Fenner, Andrew Rudoff: UNIX Network Programming -Volume
1 (The Sockets Networking APl), Pearson Education/Prentice-Hall
International.
4. Meeta Gandhi,Tilak Shetty and Rajiv Shah: The ‘C’ Odyssey Unix —The open
Boundless C, BPB Publications.
Steven.W.R: UNIX Network Programming (Volume 1& I1), PHI.
Bobb Quinn and Dave Schutes: Window Socket Programming by
Davis.R.: Windows Network Programming, Addison Wesley.
Baner .P.: Network Programming With Windows Socket, Prentice Hall.
Software Defined Networks: A Comprehensive Approach by Paul Goransson
and Chuck Black, Morgan Kaufmann Publications, 2014.
10. SDN - Software Defined Networks by Thomas D. Nadeau & Ken Gray, O'Reilly,
2013W.C.Y. Lee - Mobile Cellular Communications. 2nd Edition, MC Graw Hill.
1995.
11.Yi-Bing Lin - Wireless and Mobile Network Architectures, 2nd Edition, Wiley,
2008.
12. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

e e
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MCA-304E

Modeling & Simulation

Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
Introduction: System, environment, input and output variables; State variables;
Static and Dynamic systems; Hierarchy of knowledge about a system and Modeling
strategy.
Introduction to Simulation: Simulation, Why simulation: Advantages &
Disadvantages, Areas of application, Model of a system, Types of models; Steps in a
simulation study, Simulation of continuous and discrete processes, Hybrid
Simulation, Representation of time, Simulation Clock and Time Management.

Unit-II
Models of Arrival Processes: Importance & Characteristics, Poisson Processes, Non-
Stationary Poisson Processes, Batch Arrivals, Probability and Monte Carlo Simulation.
Models of Queuing System: Queuing system importance, Characteristics &
applications, Models of Queuing System, Single server and Multiple server Queueing
Systems, Measurement of performance.
Random Numbers: Importance & characteristics, Pseudo Random Numbers,
generation of random numbers, Tests for Randomness.

Unit-llI
Analysis of Simulation Output: Input Modelling: Data collection, Identification and
distribution with data, parameter estimation; Stochastic nature of output data,
Measures of Performance and their estimation, Goodness of fit tests, Confidence
Intervals and Hypothesis Testing, Estimation methods, Simulation run statistics,
Elimination of initial bias.
Verification and Validation: Model Building: Design & verification of simulation
models, Validation of models & calibration, Three-Step Approach for Validation of
Simulation Models.
Simulation Software: Selection of Simulation Software, Simulation packages, Trend
in Simulation Software.

Unit-IV
Modelling & Simulation of Cloud, Fog & Edge Computing: Concept of and differences
between Cloud, Fog & Edge Computing, Application of Cloud, Edge & Fog in
healthcare centre, Computing implementation issues, iFogSim simulator and its
components, Installing iFogSim, Simulating with iFogSim.
Case Study: Simulation of smart healthcare system.
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Suggested Books:
1. Narsingh Deo, Systems Simulation with Digital Computer, PHI Publication
(EEE), 3rd Edition, 2004
2. Zeigler B.P. Praehofer. H. and Kim I.G. "Theory of modeling and simulation”, 2
nd Edition, Academic press 2000.
3. Shannon, R. E., “System Simulation: the Art and Science”, Prentice Hall Inc.
1990.
4. Geoffrey Gordon, System Simulation, Prentice Hall publication, 2nd Edition,
1978
5. Jerry Banks, John S Carson, Il, Berry L Nelson, David M Nicol, Discrete Event
system Simulation,Pearson Education, Asia, 4th Edition, 2007
6. Rajkumar Buyya & Satish Narayana Srirama, “Fog and Edge Computing”, Willey
Series on Parallel and Distributed Computing.
7. Amir Vahid Dastjerdi and Rajkumar Buyya: Fog Computing: Helping the
Internet of Things Realize its Potential||, University of Melbourne.
8. Zaigham Mahmood: Fog Computing: Concepts, Frameworks and Technologies,
Kindle Edition.
9. Assad Abbas, Samee U. Khan, Albert Y. Zomaya: Fog Computing — Theory and
Practice, John Wiley & Sons, 2020.
10. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

MCA-305A

Cloud, Edge & Fog Computing
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
Cloud computing: Concept & definitions, Characteristics of Cloud, Cloud Computing
Benefits and Limitations, Evolution of Cloud Computing, NIST model, cloud cube
model, Cloud Computing v/s Client Server Architecture, Cloud computing vs. Cluster
computing vs. Grid computing.
Models & Services: Deployment models: public, private, hybrid & community,
Deploying a web service from inside and Outside of a Cloud. Service models: laaS$,
PaaS$, SaaS$, IDaa$, CaaS and others.
Applications: Applications areas of Cloud Computing. Cloud computing as
indispensable to modern smart healthcare system, Role played by cloud
computing/services during outbreak of pandemics (like Covid-19) in keeping the life
moving.
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UNIT-II
Cloud Management: Concept of Service Oriented Architecture, Service Oriented
Architecture & Service Level Agreements (SLAs). Monitoring of an entire cloud
computing deployment stack, lifecycle management of cloud services.
Virtualization: Objectives, Benefits of Virtualization, Importance of virtualization in
cloud computing, Load Balancing and Virtualization, Improving Performance through
Load Balancing, Hypervisors, Machine Imaging, Case Study: VMware.
Cloud Security Concepts: Cloud security challenges, Cloud security approaches,
Cloud Security Alliance standards, cloud security models and related patterns.
Case Study: Cloud services offered by popular vendors like Amazon, Microsoft,
Oracle. Gl Cloud initiative.

UNIT-II

Fog Computing: Concept of Fog computing: Background, Motivation & Application
Scenarios, Characteristics & Issues, Pros and Cons, Myths about Fog Computing, Fog
Computing Services, Fog Computing Components.
Fog Protocols: Fog Protocol, Fog Kit, Proximity Detection Protocols- DDS/RTPS
computing protocols.
Privacy-Preserving Computation in Fog Computing: Introduction, Concept of Block
Chain, Multi-Party Computation and Block Chain.
Simulating with iFogSim
Case study: Exploiting Fog computing in Health Monitoring.

UNIT-IV

Edge Computing: Introduction, Application Scenarios, Characteristics & Issues, Edge
Architectures, Edge Computing Applications. Difference between Cloud, Edge & Fog
computing(s), Mobile Edge Computing.

Challenges in Federating Edge Resources: Network challenges, management
challenges, other miscellaneous challenges.

Middleware for Fog & Edge Computing: Concept & importance, middleware
infrastructures.

Security management in Edge Cloud Architecture.

Case study: Smart surveillance video stream processing at edge

Suggested Books:

1. Toby Velte, Anthony Velte , Robert Elsenpeter, “Cloud Computing: A Practical
Approach”, The McGraw-Hill.

2. Kris Jamsa, “Cloud Computing: SaaS$, Paas$, laa$, Virtualization and more.”

3. Tim Mather, Subra Kumaraswamy, Shahed Latif, “Cloud Security and Privacy:
An Enterprise Perspective on Risks and Compliance.”, O’Reilly Media Inc.

4. Rajkumar Buyya, James Broberg, Andrzej M. Goscinski, “Cloud Computing:
Principles and Paradigms.”, Wiley.

5. Nikos Antonopoulos, Lee Gillam, “Cloud Computing: Principles, Systems and
Applications.”, Springer, 2012.

6. Ronald L. Krutz, Russell Dean Vines, “Cloud Security: A Comprehensive Guide
to Secure Cloud Computing.”, Wiley-India.
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7. Barrie Sosinsky, “Cloud Computing Bible.”, Wiley-India.
8. Rajkumar Buyya & Satish Narayana Srirama, “Fog and Edge Computing”, Willey
Series on Parallel and Distributed Computing.
9. Amir Vahid Dastjerdi and Rajkumar Buyya, “Fog Computing: Helping the
Internet of Things Realize its Potential.”, University of Melbourne.
10. Zaigham Mahmood, “Fog Computing: Concepts, Frameworks and
Technologies.”, Kindle Edition.
11. Assad Abbas, Samee U. Khan, Albert Y. Zomaya, “Fog Computing — Theory and
Practice.”, John Wiley & Sons, 2020.
12. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

MCA-305B

Storage Area Networks & Data Centres
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Introduction: Introduction to Information storage, Evolution of storage architecture,
Data center infrastructure, Virtualization and Cloud Computing, Key challenges in
Managing information, Information lifecycle.

Data Center Environment: Concept, Components: Application, Host & Connectivity,
Disk Drive components, Disk Drive Performance, Fundamental laws governing disk
performance, logical components of the host, Application requirements and disk
performance.

UNIT-II
Data Protection: RAID: Implementation of RAID, RAID array components, RAID
Techniques, RAID levels, RAID Impact on disk performance.
Intelligent Storage System: Components of an Intelligent Storage System, Storage
Provisioning, Intelligent Storage array.
Direct-Attached Storage and Introduction to SCSI: Types of DAS, DAS benefits and
limitations, disk drive interfaces, Introduction to parallel SCSI, SCSI command model.

UNIT -1l
Storage Area Network Technologies: The SAN and Its evolution, components of SAN,
Fibre Channel Storage Area Network (FCSAN), Fibre Channel architecture, FCSAN
topologies, Zoning, IP SAN and FCoE: iSCSI, FCIP, FCoE.
Network Attached Storage: Concept & Importance, General purpose servers vs NAS
Devices, benefits of NAS, NAS Implementations, Components of NAS, NAS file sharing
protocols, NAS 1/0 operations, Factors effecting NAS Performance and availability.
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Storage Virtualization: Concept & importance of virtualization, Forms of
Virtualization, Virtualization in SAN, SNIA Storage virtualization taxonomy, Storage
virtualization configurations, Storage virtualization challenges, Types of storage
virtualization.

UNIT-IV
Securing and Managing Storage Infrastructure: Information Security Framework,
Risk Triad: Confidentiality, Integrity, and Availability, Storage Security Domains,
Security Implementations in Storage Networking.
Managing the Storage Infrastructure: Storage Infrastructure Management Activities,
Storage Infrastructure Management Challenges, Information Lifecycle management,
Storage Tiering.
Concept of Backup, Archive, Recovery and Replication.

Suggested Reading:
1. G. Somasundaram, A. Shrivastava, “EMC Corporation: Information Storage
and Management.”, 1st Edition, Wiley publishing, 2009.
2. Robert Spalding, “Storage Networks: The Complete Reference.”, 1% Edition,
TMH, 2003. _
Clark Tom, “Storage Virtualization.”, Addison Wesley.
4. Marc Farley, “Building Storage Networks.”, 2nd Edition, Tata McGraw Hill,
Osborne, 2001.
5. Meeta Gupta, “Storage Area Network Fundamentals.”, 2nd Edition, Pearson
Education Limited, 2002
6. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time

ot

MCA-305C

Data Mining & Warehouse
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Data Warehouse: Need for data warehouse, Definition, Goals of Data Warehouse,
Challenges faced during Warehouse Construction, Advantages, Types of Warehouse:
Data Mart, Virtual Warehouse and Enterprise Warehouse. Components of
Warehouse: Fact data, Dimension data, Fact table and Dimension table, Designing
fact tables. Pre-requisite Phases: Extract, Transform and load process. Warehouse
Schema for Multidimensional data: star, snowflake and galaxy schemas.

UNIT-II
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Data Warehouse and OLAP technology: Difference between OLTP and OLAP,
Strengths of OLAP, Applications of OLAP. Multidimensional data models: Data Cubes
& Data Cuboids, Lattice; OLAP operations: Advantages, Types (Roll up, Drill down,
Pivot, Slice & Dice operations), Applications; OLAP Server: Need, Features, Types
(ROLAP, MOLAP and HOLAP).

Data warehouse Implementation, Introduction to efficient computation of data
cubes.

UNIT-1I
Data Mining Concepts: Introduction to Data Mining Systems, Knowledge Discovery
Process, Data Mining Techniques, Issues, Applications, Data Objects and Attribute
types, Statistical description of data; Data Pre-processing — Cleaning, Integration,
Reduction, Transformation and Discretization; Data Visualization, Data similarity and
dissimilarity measures.
Frequent Pattern Analysis: Mining Frequent Patterns, Associations and Correlations;
Mining Methods- Pattern Evaluation Method, Pattern Mining in Multilevel; Multi-
Dimensional Space — Constraint Based Frequent Pattern Mining; Classification using
Frequent Patterns.
UNIT-IV
Classification and Clustering: Decision Tree Induction, Bayesian Classification, Rule
Based Classification, Classification by Back Propagation, Support Vector Machines,
Lazy Learners, Model Evaluation and Selection, Techniques to improve Classification
Accuracy, Clustering Techniques: Cluster analysis, Partitioning Methods - Hierarchical
Methods, Density Based Methods, Grid Based Methods; Evaluation of clustering,
Clustering high dimensional data, Clustering with constraints, Outlier analysis-outlier
detection methods.
WEKA Tool: Introduction to Datasets, WEKA sample Datasets, Data Mining Using
WEKA tool.
Suggested Books:
1. Jiawei Han & Micheline Kamber, “Data Mining - Concepts & Techniques.”,
Harcourt India PVT Ltd. (Morgan Kaufmann Publishers).
2. |.H. Whiffen, “Data Mining, Practical Machine Learning tools & techniques with
Java.”, Morgan Kanffmen
3. A.K. Pujari, “Data Mining Techniques.”, University Press.
4. Pieter Adriaans, Dolf Zantinge, “Data Mining.”, Addition Wesley.
5. David Hand, Heikki Mannila and Padhraic Smyth, “Principles of Data Mining.”
, PHI Publication.
6. W.H. Inmon, “Building Data Ware House.”, John Wiley & Sons.
7. S.Anahory and D.Murray, “Data warehousing.”, Pearson Education, ASIA.
8. Jiawei Han and Micheline Kamber, “Data Mining - Concepts & Techniques:
Harcourt India PVT Ltd.”, Morgan Kaufmann Publishers.
9. Michall Corey, M.Abbey, | Azramson and Ben Taub, “Oracle 8i Building Data
Ware Housing.” , TMH.
10. A.K. Pujari, “Data Mining Techniques.”, University Press.
11. Any other book(s) covering the contents of the paper in more depth.
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Note: Latest and additional good books may be suggested and added from time to
time

MCA-305D

Advance Computer Architecture
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I

Evolution of Computer Architecture: Introduction of computer architecture,
Elements of Modern Computers, Evolution of Computer Architectures, Classification
of parallel computers, System attributes to performance; Multiprocessors and
Multicomputer:  Shared Memory Multiprocessors, Distributed Memory
Multicomputer; Multivector and SIMD Computers; PRAM and VLS| Models.

Program and Network Properties: Conditions of Parallelism - data and resource
dependences, Bernstein’s conditions, hardware and software parallelism; Program
Partitioning and Scheduling; Program Flow Mechanisms - Control Flow versus Data
Flow, Data Flow Architecture, Demand Driven Mechanisms, Comparison of flow
mechanisms.

UNIT-II
System Interconnect Architectures: Network properties and routing, Static
connection Networks —Linear Array, Ring & Chordal Ring, Barrel Shifter, Fat Tree,
Mesh & Torus, Systolic Arrays, Hypercubes.
Dynamic connection Networks: Digital Buses, Switch modules, MINs, Omega
Network, Baseline Network, Crossbar Network.
Principles of Scalable Performance: Performance metrics and measures, Parallel
processing applications: Scalability of Parallel Algorithms; Speedup Performance
Laws: Amdahl’s Laws for Scaled Problems, Gustafson’s Law for Scaled Problems;
Scalability Analysis.

UNIT-HI
Memory Hierarchy Design: Memory hierarchy, Inclusion, coherence & locality;
memory capacity planning; Virtual Memory technology — Models, TLB, Paging and
Segmentation.
Cache Memory Organization - Cache basics & cache performance, cache addressing
models & mapping, multilevel cache hierarchies, interleaved memory.
Pipelining and Superscalar Techniques: Linear Pipeline Processors, Nonlinear
Pipeline Processors, Instruction Pipeline design, Superscalar and Superpipeline
design.

2021-22 17 MCA-III" Sem



UNIT-IV

Multiprocessor and Multicomputer Architectures: Multiprocessor System
Interconnects — Hierarchical bus systems, Crossbar Switch and Multiport memory,
Multistage and Combining networks; Symmetric shared memory architectures,
distributed shared memory architectures, Cache coherence problem, Snoopy cache
coherence protocol, directory-based protocols; Multicomputer Generations,
Message passing mechanisms — message routing schemes, deadlock and virtual
channels, flow control strategies, multicast routing algorithms.

Suggested Books:
1. Kai Hwang & Naresh Jotwani, “Advanced Computer Architecture.”, McGraw-
Hill.
2. Kai Hwang, “Advanced computer architecture.”, TMH.
3. D.Sima, T.Fountain and P.Kasuk, “Advanced Computer Architecture-A Design
space Approach.”, Addison Wesley.
4. M.J Flynn, “Computer Architecture, Pipelined and Parallel Processor Design.”,
Narosa Publishing.
5. D. A. Patterson and J. L. Hennessey, “Computer organization and design.”,
Morgan Kaufmann
6. J.P.Hayes, “Computer Architecture and Organization.”, MGH.
7. Harvey G. Cragon, “Memory System and Pipelined processors.”, Narosa
Publication.
8. V.Rajaraman and C.S.R.Murthy, “Parallel computer: Architecture &
Programming.”, PHI.
9. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, “Computer Organization.”, 5th
Edition, MGH.
10. Kai Hwang and Zu, “Scalable Parallel computing.”, MGH.
11. Any other book(s) covering the contents of the paper in more depth.
Note: Latest and additional good books may be suggested and added from time to
time
MCA-305E

Advance Software Engineering
Max. Marks: 100 (80+20) Time: 3Hrs
Note: Examiner will be required to set NINE questions. All questions shall carry equal
marks. Question Number 1, covering the entire syllabus, will be compulsory. Examiner
shell set two questions from each Unit with internal choice. Student will be required
to attempt FIVE questions. Apart from compulsory Question Number 1 they will have
to attempt one question from every unit.

UNIT-I
Emerging Software Engineering Practices: Aspect Oriented Software Development,
Agile Methods, Security Engineering, Client/Server Software Engineering, Software
Engineering Aspects of Programming Languages.
Cleanroom Software Engineering: Approach, functional specification, design and
testing.
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Component-Based Software Engineering: Software Component and its Elements,
Component Models - Concepts and Principles, COTS Myths, CBSE process, domain
engineering, component-based development, classifying and retrieving components,
economics of CBSE.

Engineering Web Applications: Web-based applications and their attributes, Web
Engineering process, framework for Web Engineering, formulating, analysing web-
based systems, design and testing for web-based applications.

UNIT-II

Agile Software Development: Basics and Fundamentals of Agile Process Methods,
Values of Agile, Principles of Agile, stakeholders, Challenges.

Agile and Scrum Principles: Agile Manifesto, Twelve Practices of Extreme
Programming (XP), Scrum Practices, Applying Scrum, Need of scrum, working of
scrum, advanced Scrum Applications, Scrum and the Organization, scrum values.
Agile Requirements: User Stories, Backlog Management. Agile Architecture: Feature
Driven Development. Agile Risk Management: Risk and Quality Assurance, Agile
Tools.

Agile Testing: Agile Testing Techniques, Test-Driven Development, User Acceptance
Test.

UNIT-II

Agile Management: Agile Metrics and Measurements, Agile approach to estimating
and project variables, Agile Measurement. Agile Control: the 7 control parameters,
Agile approach to Risk, Agile approach to Configuration Management, Atern
Principles, Atern Philosophy, Rationale for using Atern, Refactoring, Continuous
integration, Automated Build Tools.

Scaling Agile for Large Projects: Scrum of Scrums, Team collaborations, Scrum,
Estimate a Scrum Project, Track Scrum Projects, Communication in Scrum Projects,
Best Practices to Manage Scrum.

UNIT-IV

DevOps: History of DevOps, DevOps vs Agile, Advantages and Disadvantages of
DevOps, DevOps Stakeholders, Architecture, Components and features of DevOps,
SDLC models of DevOps, Workflow and Principles of DevOps, DevOps tools, DevOps
automation and automation tools, Pipeline and Methodology, Azure DevOps, AWS
DevOps.
Laboratory Work: Exploring the tools related to Agile Development and DevOps, and
developing small projects using this technology.
Suggested Books:
1. Roger S. Pressman, “Software Engineering a Practitioners Approach.”,
McGraw-Hill, Latest Edition.
2. Robert C. Martin, “Agile Software Development, Principles, Patterns, and
Practices.”, Alan Apt Series.
3. Cohen Mike, “Succeeding with Agile : Software Development Using Scrum.”,
Pearson.
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9.

10.

Robert Oshana and Mark Kraeling, “Software Engineering for Embedded
Systems: Methods, Practical Techniques, and Applications.”, Newnes
Publisher.

Kristin Runyan, “Introduction to Agile Methods Sondra Ashmore.”, Addison-
Wesley.

Pekka Abrahams, OutiSalo, Jussi Ronkainen and Juhani Warsta, “Agile
Software Development Methods.”, Review and Analysis.

Jim Highsmith, “Agile Project Management: Creating Innovative Products.”,
Second Edition, Addison-Wesley Professional.

James A. Crowder and Shelli Friess, “Agile Project Management: Managing for
Success.”, Springer.

Andrew Stellman, Jennifer Greene, “Learning Agile: Understanding Scrum, XP,
Lean, and Kanban.”, O Reilly

Sricharan Vadapalli, “DevOps: Continuous Delivery, Integration, and
Deployment with DevOp.”, Packt.

11. Janet Gregory, Lisa Crispin, “More Agile Testing: Learning Journeys for the

12.
13,

Whole Team.”, Addison Wesley.
http://agilemanifesto.org/
Any other book(s) covering the contents of the paper in more depth.

Note: Latest and additional good books may be suggested and added from time to

time
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