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Course Course Name Level |L|T| P | C|ciE|SE | Tota| FPre
Code E requisite

2501cs17 | Obiect Oriented Analysis & IC 21 2150 | 50| 100 ASE
Design using UML
Web Application Development

2501 Al34 using MERN Stack AC 21 2150 | 50| 100 ;

2501CS19 | CI/CD using DevOps AC 1|1 ]100] - | 100 ]
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Object Oriented Analysis & Design using UML
(Common to CSE, IT AIML & CSE(DS))
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Course Code: 2501CS17

Course Outcomes:
At the end of the course, student will be able to:

CO1: Explain the importance of system analysis and design in solving complex problems.
CO2: gompare object-oriented approach with traditional approach in system analysis and
esign.
CO3: Analyze the importance of modeling and design of various applications.
CO4: Compare various object relationships.
CO5: Show the role and function of each UML model in developing object- oriented
* software.

Mapping of Course Outcomes with Program Outcomes:

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO 11
CO1 2 1 3 - 2 2 - -
CO2 3 1 - 2 - 2 2 - -
CO3 3 - 2 2 - 2 2 - -
CO4 3 2 1 2 - 2 2 - -
CO5 2 3 2 - 2 2 - -

Mapping of Course Outcomes with Program Specific Outcomes:

CO/PSO PSO1 PSO2
Co1 2 -
CO2 2 -
Co3 3 -
CO4 3 -
CO5 3 -
Practice:
1. List of Case Studies:

ATMApplication.

Library ManagementSystem.

Online Book Shop.

Customer SupportSystem.

Point ofSale.

Familiarization with RationalRose
2. For each case study:

2.1) Identify and analyze events

2.2) Identify Usecases
3. For each case study:

3.1) Develop event table

3.2) Identify &analyze domain classes
4. For each case study:
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4.1) Represent use cases and a domain class diagram using Rational Rose

4.2) Develop CRUD matrix to represent relationships between use cases and
problem domain classes

For each case study:

5.1) Develop Use case diagrams

5.2) Develop elaborate Use case descriptions &scenarios

For each case study

6.1) develop system sequence diagrams

For each case study:

7.1) Develop highlevel sequence diagrams for each usecase

7.2) Develop Detailed Sequence Diagrams / Communication diagrams for each use
case showing interactions among all the threelayerobjects

. For each case study:

8.1) Develop highlevel sequence diagrams for each usecasel

8.2) Develop Detailed Sequence Diagrams / Communication diagrams for each use
case showing interactions among all the threelayerobjects

For each case study:

9.1) Develop highlevel sequence diagrams for each usecase

9.2) Develop Detailed Sequence Diagrams / Communication diagrams for each use
case showing interactions among all the threelayerobjects

10. For each case study:

11.

12

10.1) Develop highlevel Collaboration diagrams for each usecase

10.2) Develop detailed collaboration diagrams for each use case showing
interactions among all the threelayerobjects

For each case study:

11.1) Develop Use case Packages.

11.2) Develop component diagrams.

11.3) Develop sample diagrams for other UML diagrams state chart diagrams,
activity diagrams and deployment diagrams.

. Design UML models for the following application.RestaurantSystem.

Additional practice:

Design UML models for the following Case studies.

1. Banking Application System.
2. Railway Reservation System
3. Online Movie Ticket BookingSystem.

Text Books:

1

2

Object-oriented analysis and design using UML, Mahesh P. Matha,PHI, ISBN:
0788120333222

Head first object-oriented analysis and design, Brett D. McLaughlin, Gary Pollice,
Dave West,0O“Reilly. ISBN: 9780596008673

Reference Books:

1

2

Object-oriented analysis and design with the Unified process, John W. Satzinger,
Robert B. Jackson, Stephen D. Burd, CengagelLearning, ISBN: 978-0619216436
The Unified modeling language Reference manual, James Rumbaugh, Ivar Jacobson,
Grady Booch, Addison Wesley, ISBN: 9780321245625
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3 Object Oriented Analysis & Design, AtulKahate, The McGraw-Hills Companies,
ISBN: 9780070583764

Web Links:
1 https://onlinecourses.nptel.ac.in/noc24 cs40/preview

2 https://www.quora.com/in/What-are-the-best-website-to-study- UML-for- beginners
3 https://creately.com/Ip/uml-diagram-tool/
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WEB Application Development using MERN Stack
(Common to CSE, IT, AIML & CSE (DS))
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Course Code: 2501A134

Course Outcomes:
At the end of the course, student will be able to:

CO1: Make use of HTML elements, CSS styles and their attributes for designing static web
pages.

CO2: Apply JavaScript to develop dynamic web pages and validate forms.

CO3: Build a basic web server using Node.js and also working with Node Package
Manager (NPM) & Make use of Typescript to optimize JavaScript code using strict
type checking

CO4: Make use of router, template engine and authentication using sessions to develop
application in ExpressJS & components, props, stats and render data in ReactJS

COS: Build a single page application using RESTful APIs in ExpressJS. & Make use of
MongoDB queries

Mapping of Course Outcomes with Program Outcomes:

Co/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 2 2 3 - 2 - - 1 2 - 2
CO2 2 3 2 - 2 - - 1 2 - 2
CO3 2 2 3 1 2 - - 1 2 - 2
CO4 2 3 2 2 2 - - 1 2 - 2
CO5 2 2 3 1 2 - - 1 2 - 2

Mapping of Course Outcomes with Program Specific Outcomes:

CO/PSO PSO1 PSO2
CO1
CO2
CO3
CO4
CO5

(N[N
1

Practice:
1. Lists, Links, Images, Tables, Forms.

a. Write a HTML program, to explain the working of lists.
Note: It should have an ordered list, unordered list, nested lists and ordered list in
an unordered list and definition lists.

b. Write a HTML program, to explain the working of hyperlinks using <a> tag and
href, target Attributes.
Note: Use text to link [J https://www.aec.edu.in/
Use image to link [1 https://www.aec.edu.in/?p=Gallery

c. Create a HTML document that has your image and your friend’s image with a
specific height and width. Also when clicked on the images it should navigate to
their respective profiles.
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d. Write a HTML program, to explain the working of tables. (use tags: <table>, <tr>,
<th>, <td> and attributes: border, rowspan, colspan)

e. Write a HTML program, to explain the working of forms by designing
Registration form. (Note: Include text field, password field, number field, date of
birth field.

HTML 5 and Cascading Style Sheets, Types of CSS & CSS Box Model

a. Write a HTML program, that makes use of <article>, <aside>, <figure>,
<figcaption>, <footer>, <header>, <main>, <nav>, <section>, <div>, <span>
tags.

b. Write a HTML program, to embed audio and video into HTML web page.

c. Write a program to demonstrate the various ways you can reference a color in
CSS.

d. Write a program, to explain the importance of CSS Box model using
1. Content ii. Border iii. Margin iv. padding

Selector forms & JavaScript-internal and & /o
a. Write a program to apply different types of selector forms
1. Simple selector (element, id, class, group, universal)
ii.  Combinator selector (descendant, child, adjacent sibling, general sibling)
iii.  Write a program to embed internal and external JavaScript in a web page.
iv.  Write a program to explain the different ways for displaying output.

Javascript Pre-defined and User-defined Objects, Conditional & Loop Statements

a. Write a program using document, window, math & string object properties and
methods.

b. Write a program which asks the user to enter three integers, obtains the numbers
from the user and outputs HTML text that displays the larger number followed by
the words “LARGER NUMBER” in an information message dialog. If the
numbers are equal, output HTML text as “EQUAL NUMBERS”.

c. Write a program to print 1 to 10 numbers using for, while and do-while loops.

Javascript Functions and Events & Node.js
a. Design a appropriate function should be called to display
i.  Factorial of that number
1. 1i. Fibonacci series up to that number
iii.  Write a program to show the workflow of JavaScript code executable by
creating web server in Node.js.
iv.  Write a program to transfer data over http protocol using http module.
v.  Create a text file src.txt and add the following content to it. (HTML, CSS,
Javascript, Typescript, MongoDB, Express.js, React.js, Node.js)

Typescript
a. Write a program to understand simple and special types.
b. Write a program to understand function parameter and return types.

ExpressJS — Routing, HTTP Methods, Templating
a. Write a program to define a route, Handling Routes, Route Parameters, Query
Parameters and URL building.

B. Tech (AI&ML) Curriculum-2025 Page 6 of 11



b. Write a program to accept data, retrieve data and delete a specified resource using
http methods.
c. Write a program using templating engine.

8. ExpressJS — Cookies, Sessions, Authentication, Database.
a. Write a program for session management using cookies and sessions.
b. Write a program for user authentication.
c. Write a program to connect MongoDB database using Mangoose and perform
CRUD operations
9. ExpressJS — Templating, Form Data, Cookies, Sessions
a. Write a program using templating engine.
b. Write a program to work with form data.
c. Write a program for session management using cookies and sessions.

10. ReactJS — Render HTML, JSX, Props and States
a. Write a program to render HTML to a web page.
b. Write a program for writing markup with JSX.
c. Write a program to work with props and states.

11. React]JS — Conditional Rendering, Rendering Lists, React Router
a. Write a program for conditional rendering.
b. Write a program for rendering lists.
c. Write a program for routing to different pages using react router.

12. React]S — Hooks, Sharing data between Components, To-do list and Quiz &
MongoDB — Installation, Configuration
a. Write a program to understand the importance of using hooks.
b. Write a program for sharing data between components.
c. Design to-do list application.
d. Install MongoDB and configure ATLAS

Additional Practice:
1. Design a to-do list application using Javascript
2. Design a to-do list application using NodeJS and ExpressJS.

Note: The student must Complete & Submit a HTMLS5, JavaScript, TypeScript ,Nodels &
MongoDB Certificate Courses offered by Infosys Spring board at the end of the Practice
Session.

Reference Books:

Programming the World Wide Web, Robet W Sebesta, Pearson, 7th Edition. ISBN
139789332518827

Pro MERN Stack: Full Stack Web App Development with Mongo, Express, React, and
Node, Vasan Subramanian, APress, O’Reilly, 2nd edition. ISBN 9781484226520
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Web Links:

1 https://infyspringboard.onwingspan.com/en/app/toc/lex 17739732834840810000 shared/o
verview (HTMLYS)

2 https://infyspringboard.onwingspan.com/en/app/toc/lex 18109698366332810000 shared/o
verview (Javascript)

3 https://infyspringboard.onwingspan.com/web/en/app/toc/lex _auth 01384329019595161635
073 _shared/overview (Express Js)

4 https://infyspringboard.onwingspan.com/en/app/toc/lex auth 013177169294712832113 s
hared/overview (MongoDB)
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Semester:
Course Code: 2501CS19

CI/CD using Devops
(Common to CSE, IT, AIML & CSE (DS))

Course Outcomes:
At the end of the course, student will be able to:

COt1:
CO2:
CO3:
CO4:
COs:
COe6:

Summarize the life cycle & principles of agile software development

Develop the fundamentals programs using Devops

Analyze the adoption of Devops in Projects and Process

Demonstrate the types of continuous integration and continuous delivery in Devops
Build an automated CICD pipeline using a stack of tools

Develop basic branching and merging in GIT

Mapping of Course Outcomes with Program Outcomes:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY9 | PO10 | PO11
CO1 1 3 1 - 2 - - 2 2 - 1
CO2 1 2 1 - 3 - - 2 2 - 1
CO3 1 3 2 2 2 - - 2 2 - 1
CO4 - 1 3 - 2 - - 2 2 - 1
COs5 2 1 3 - 3 - - 2 2 - 2
CO6 2 3 2 - 3 - - 2 2 - 1

Mapping of Course Outcomes with Program Specific Outcomes:

CO/PSO PSO1 PSO2
COo1 1 -
CO2 1 -
CO3 2 -
CO4 2 -
CO5 3 -
CO6 2 -
Practice:
1. Get an understanding of the stages in software development lifecycle, the process

models, values and principles of agility and the need for agile software
development. This will enable you to work in projects following an agile approach
to software development.

Get a working knowledge of wusing extreme automation through XP
programming practices of test first development, refactoring and automating test
case writing.

It is important to comprehend the need to automate the software development
lifecycle stages through DevOps. Gain an understanding of the capabilities required
to implement DevOps, continuous integration and continuous delivery practices.
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4. Configure the web application and Version control using Git using Git
commands and version control operations.

5. Configure a static code analyzer which will perform static analysis of the web
application code and identify the coding practices that are not appropriate.
Configure the profiles and dashboard of the static code analysis tool.

6. Write a build script to build the application using a build automation tool like
Maven. Create a folder structure that will run the build script and invoke the various
software development build stages. This script should invoke the static analysis tool
and unit test cases and deploy the application to a web application server like
Tomcat.

7. Configure the Jenkins tool with the required paths, path variables, users and
pipeline views.

8. Configure the Jenkins pipeline to call the build script jobs and configure to run it
whenever there is a change made to an application in the version control system.
Make a change to the background color of the landing page of the web application
and check if the configured pipeline runs.

9. Create a pipeline view of the Jenkins pipeline used in Exercise 8. Configure it with
user defined messages.

10. In the configured Jenkins pipeline created in Exercise 8 and 9, implement quality
gates for static analysis of code.

11. In the configured Jenkins pipeline created in Exercise 8 and 9, implement quality
gates for static unit testing.

12. In the configured Jenkins pipeline created in Exercise 8 and 9, implement quality
gates for code coverage.

Additional Practice:
1. To fetch and synchronize git repository
2. To perform basic branching and merging in Git
3. To implement form validation

Reference Books:

1 Learning Continuous Integration with Jenkins: A beginner's guide to
implementing Continuous Integration and Continuous Delivery using Jenkins -
Nikhil Pathania ,Packt publication [https://www.amazon.in/Learning-Continuous-
Integration-Jenkins-Pat, ISBN: 978-1785284830

2 Jenkins 2 — Up and Running: Evolve Your Deployment Pipeline for Next Generation
Automation — Brent Laster, O’Reilly publication, ISBN: 978-1491979594
[https://www.amazon.in/Jenkins-2-Running-Brent-Laster/dp/1491979593]
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Web Links:

1 https://www.geeksforgeeks.org/what-is-ci-cd/
2 https://github.com/nkatre/Free-DevOps-Books-1/blob
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