Faculty of Engineering and Technology

(J SANRALCRAND PATEL B.Sc. (IT) (Semester-VI)
T s Effective in Academic Year: 2022-23
Branch Name: Bachelor of Science (Information Technology)
Program Code: ET110
Semester/Year: Semester - VI/ Third Year
Subject Title: Major Project
Subject Code: 1ET1100601
Pre—requisite: Fundamental and Practical Knowledge of Computer Science

Course Objective:

For students to improve their employability skills, industrial training or project work is necessary.

It offers hands-on experience in the field of information technology and supports the application of
theoretical knowledge learned in various courses to address problems in real life.

The students experience investigates the newest methods and advancements that may enable them to
work for themselves or even create jobs by expanding on the project that they have already completed.

Teaching and Examination Scheme:

Teaching Scheme

(Hours per week) Evaluation Scheme (Marks)

) _ Theory (Marks) Practical (Marks)

Lecture | Tutorial | Practical | cregit [ University | Continuous | University | Continuous | ot
(L) (M) (P) Assessment | Assessment | Assessment | Assessment | (Marks)
00 00 16 08 - - 120 80 200

1. Formation of Project Groups:

In order to ensure the participation of each student, the team size should preferably be 2 and not more than 3
students. Project group formation must be carried out within 10 days of the start of the Term.

The department will designate one faculty member as the Project Coordinator who will take care of all activities
pertaining to project work and keep all records.

2. Assigning Faculty Supervisors:

Faculty supervisor/Project Guide must be assigned to each project group.

3. Project Monitoring:

The project work activity being spread over one semester needs regular monitoring. Predefining schedule of the
project work related activities is desirable to ensure continuous monitoring/progress of the project work.
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First Presentation:

The first presentation related to identification of the work / project to be carried out must be completed within
two weeks after project group formation. For this brief power point presentation of tentative topic, proposed
work and methodology to be adopted for carrying out the project may be done in the department/industry in the
presence of faculty member/industry guide involved. This presentation should specifically include a work plan
chart for the proposed work. The faculty members will approve the topic and give suggestions /modifications
/comments, if any.

Mid Semester Presentation:

The second presentation for reviewing the progress may be held after about four weeks from the date of first
presentation. In the second presentation, students should be asked to make a power point presentation of the
progress made till date.

Final Presentation:

The final presentation of the major project work must be before the academic term ends. In this presentation,
students should be asked to make a power point presentation of the work completed during the whole semester
and also demonstrate the working model of project. The evaluation for this presentation should be made by the
Project Evaluation Committee (PEC) comprising of Project Coordinator and Faculty supervisors / Project Guide
of the department. Continuous assessment would be on the basis of continuous evaluation during the semester.
Two copies of the project report certified by the faculty supervisor/Project Guide shall be submitted to the
Department. The format of the report can be downloaded from the website.

Presentation Assessment Continuous Assessment (Marks)

First Presentation » Project identification 10

» Objective and methodology

» Expected outcome of the
proposed work

Mid Semester Presentation » Presentation of the proposed 20
work design

> Implementation

> Partial results and
demonstration

Final Presentation > Presentation of complete 30
project work with results and
discussion.
» Demonstration of project work
Major Project Report 20

Total Marks 80
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University Assessment will be carried out by the panel of examiners including external examiner. Students need
to demonstrate the project work carried out during the whole semester including project report.

Course Outcome:
(1) To conceptualize a novel idea / technique into a design/Model/Product.
(2) Apply the acquired knowledge to carry out a capstone project having substantial multidisciplinary
component.
(3) To understand the management techniques of implementing a project.
(4) To take on the challenges of teamwork, prepare a presentation in a professional manner, and document all
aspects of design work.
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Branch Name:

Bachelor of Science (Information Technology)

Program Code:

ET110

Semester/Year: Semester - VI/ Third Year
Subject Title: Big Data on Cloud
Subject Code: 1ET1100602

Pre-requisite:

SQL, Data Warehousing/Data Processing, and Database Knowledge

Course Objective:
« To study the basic technologies that forms the foundations of Big Data.
o To study the security and management aspects of cloud computing with a view to rapid prototyping of

complex applications.
« To understand the specialized aspects of Data Extraction, Transformation, and loading.
e To study different types of algorithms and data processing techniques.

Teaching and Examination Scheme:

Teaching Scheme
(Hours per week) Evaluation Scheme (Marks)
Theory (Marks) Practical (Marks)

Lecture | Tutorial | Practical | cregit [ University | Continuous | University | Continuous | ot
(L) (M (P) Assessment | Assessment | Assessment | Assessment | (Marks)
03 01 02 05 70 30 30 20 150

Subject Contents
Sr. . Total | Weight
Topic
No Hours (%)
Introduction to Cloud Computing & Big Data

e Cloud characteristics
e Cloud delivery models
e Cloud deployment models

1 ¢ Cloud infrastructure and management 3 10
e Cloud security
e Prominent cloud vendors and their services
e Big Data characteristics and benefits
e Data storage technologies and storing data on Amazon S3

Data Extraction, Data Processing and Knowledge Extraction

e Data extraction process and tools
e Change Data Capture (CDC)

2 - . 10 20
e Distributed data processing
¢ Different data processing engines
e ETL using Amazon Glue
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e Data processing using Amazon

e Data querying using Amazon Athena
e Redshift data warehouse

e Association rule mining

e Apriori algorithm

o Noise and outlier detection

e Data pre-processing techniques

e Sampling techniques

e Similarity/dissimilarity measures

Classification and Clustering of Big Data
e Supervised and unsupervised learning
e Collaborative filtering

3 e Big Data analytics 6 15

e Streaming data clustering

e Feature extraction

e Subspace clustering

In-Memory Computation
e In-memory computation using Spark
e Spark context

4 6 15
e RDD and Data Frames
e Transformations and actions
e Data lineage
Real-time Data Processing
e Real-time vs batch processing
5 e Advantages and tools 5 10
e Use cases
e Using Amazon Kinesis and Spark streaming
Data Governance
e Purpose of data governance
e Metadata management
6 4 10

e Data quality
e Privacy and security
e Data orchestration using AWS Data Pipeline

Data Architectures and Modelling

e Characteristics of modern data architecture
7 e Enterprise data architecture 3 10
e Data modelling
e Conceptual, logical and physical data modelling
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Business Intelligence (Bl) and Data Visualization Tools
e Benefits of BI
e Introduction to Tableau
e Data sources 4 10
e Connecting to Redshift
e Worksheets, operators, functions, sorting and filtering
e Tableau charts

List of Reference Books:

[EEN

. Cloud Computing: Principles and Paradigms by Rajkumar Buyya, James Broberg, Andrzej Goscinski.
Released March 2011. Publisher(s): Wiley. ISBN: 9780470887998

Cloud Computing: A Practical Approach. Front Cover - Toby Velte, Anthony Velte, Robert C.
Elsenpeter. McGraw Hill Professional, Oct 22, 2009

Cloud Application Architectures. by George Reese. Released April 2009. Publisher(s): O'Reilly
Media, Inc. ISBN: 9780596156367

John Rhoton, "Cloud Computing Explained: Implementation Handbook for Enterprises,” Recursive
Press, 2009, ISBN:0956355609

Cloud Computing(1st Edition) Fundamentals, Industry Approach and Trends by Rishabh Sharma
Paperback, Published 2015 by Wiley India

Kailash Jayaswal, Jagannath Kallakurchi, Donald J Houde, Dr. Deven Shah Cloud Computing: Black
Book Dreamtech Publications 2012 (ISBN 978-93-5119418-7)

. Programming Google App Engine with Java. by Dan Sanderson. Released June 2015. Publisher(s):
O'Reilly Media, Inc. ISBN: 9781491903452

Cloud Computing For Dummies. Front Cover. Judith S. Hurwitz, Robin Bloor, Marcia Kaufman, Fern
Halper. John Wiley & Sons, Nov 16, 2009

Cloud Computing: SaaS, PaaS, laaS, Virtualization, Business Models, Mobile, Security and More,.
Kris Jamsa, Jones & Bartlett Publishers, Paper back edition,2013.

10. Learning Tableau 10 - Second Edition: Business Intelligence and data visualization that brings your

business into focus 2nd Edition, Kindle Edition by Joshua N. Milligan (Author)

List of Suggested titles of Experiments:

o

Develop a hello world program web application and deploy it on the Google app engine

Develop a web application which displays the current date and time in a formatted way.

Develop a web application which is customized version of the practical no 2, which relates the clock
with Google accounts. Each user will get different view based on the preferences and the user’s time
zone.

Develop a web application for task management. Create a form to enter summary, URL and
description of task and a button to insert a task in the task list. Use JPA (Java Persistence API) for the
persistence and Sends the selected todo to yourself via email as a reminder

Develop a simple Java web application for Google App Engine--a guestbook that lets users post



https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Joshua+N.+Milligan&text=Joshua+N.+Milligan&sort=relevancerank&search-alias=digital-text
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messages to a public message board.

6. Create a book class as entity and make the object persistence using JPA. Demonstrate the saving,
fetching and deleting objects operations.

7. Create an employee class as entity and makes the objects persistence using JPA. Demonstrate
transaction processing in the data store using JPA.

8. JPA includes a SQL-like query language called JPQL, perform the practical no 6 with JPQL also.
1. Perform the practical no 7 with JPQL[ list the employees having salary between a particular range]
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Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’s Taxonomy Level
. 1 Remembering
CLO1 Understand concepts of Cloud Computing 2. Understanding
Understand virtualization techniques and 2 Understanding
CLO2 Service Level Agreement 3 Applying
Estimate cost for Cloud Computing 2 Understanding
CLO3 | implementation 3 Applying
p 4 Analyze
Understand and analyze architecture of cloud 2 Understanding
CLO4 computin 3 Applying
puting 4 Analyze
2. Understanding
. TR . 3 Applying
CLO5 Deploying application in cloud environment 4 Analyze
5 Evaluate
Mapping of CLOs with POs & PSOs
Program Specific
Course Program Outcomes (POs) Outcomes(PSOs)
Learni
Outtomes | Po1 | Po2 | Pos | Pos | Pos | pos | Po7 | Pos | Pos | Poto | poit | por2 PSO | PSO | PSO | PSO
cLo1 M M| M M vl L
CLO? M H L M H L M| M
CLO3 L L M M H H L
cLO4 H H M M M M M| || M
CLO5 M M H H M| m| L| H

H: High, M: Medium, L: Low
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Branch Name:

Bachelor of Science (Information Technology)

Program Code:

ET110

Semester/Year: Semester - VI/ Third Year
Subject Title: Intelligent Game Design
Subject Code: 1ET1100603

Pre-requisite:

Basics of Python Programming, Python Data Analysis

Course Objective:

This course enables the students

Students will be able understand Unity Engine and its uses
Ensures that they can implement Design Principles

Ensures that the student understand Unity Production Pipeline
Ensures that the students understand Unity Asset pipeline

Teaching and Examination Scheme:

TeachingScheme
(Hours per week) Evaluation Scheme (Marks)
Theory (Marks) Practical (Marks)
Lecture | Tutorial | Practical | creqgit [ University | Continuous | University | Continuous | 1Ot
(L) (M (P) Assessment | Assessment | Assessment | Assessment | (Marks)
03 01 02 05 70 30 30 20 150
Subject Contents
Sr. Topic Total Weight
No Hours (%)
1 Definition of a Game and History of Game Design 7 20
e \What is a game and where is it used?
e The game creator and the gamer, stakeholders and skill sets required in
game design and development
e Different formats for games and the history of game design over the years
2 Principles of Intelligent Game Design (Goals, Challenges, Feedback) 8 25
e Goals - needs, social interaction, recognition, success
e Challenges - risks, creating conflicts and obstacles
e Feedback - rewards, punishments
3 Game Design and Development Process 7 20
e Process overview from goal setting to testing
e User study and research
e The big idea
e Game mechanics
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e Storytelling and storyboarding

e Character design and development - heroes, enemies, and non-player
characters (NPCs)

e Environment design and Level design
e Game prototyping and testing

4 Game Technology (Game Engines, AR, VR, and Al) 8 15
e Game Engines - a contrast between Unity, Unreal, and Cry
e Application of Al and new technologies in gaming

5 Applications of Games and Roles for Gaming Professionals 10 20

e Gaming Industry overview - role of games in entertainment,
advertising, healthcare, education, social impact

e Skills sets and roles for game designers, developers and producers in
the industry

List of Reference Books:

10.

11.

Virtual Reality, Steven M. LaValle, Cambridge University Press, 2016.

Understanding Virtual Reality: Interface, Application and Design, William R Sherman and Alan B
Craig, (The Morgan Kaufmann Series in Computer Graphics)”. Morgan Kaufmann Publishers, San
Francisco, CA, 2002.

Developing Virtual Reality Applications: Foundations of Effective Design, Alan B Craig, William R
Sherman and Jeffrey D Will, Morgan Kaufmann, 2009.

Allan Fowler-AR Game Developmentl, Ist Edition, A press Publications, 2018, ISBN 978-
1484236178.

Augmented Reality: Principles & Practice by Schmalstieg / Hollerer, Pearson Education India; First
edition (12 October 2016),ISBN-10: 933257849

Gerard Jounghyun Kim, “Designing Virtual Systems: The Structured Approach”, 2005.

Doug A Bowman, Erest Kuijff, Joseph J LaViola, Jr and Ivan Poupyrev, “3D User Interfaces,
Theory and Practice”, Addison Wesley, USA, 2005.

Oliver Bimber and Ramesh Raskar, “Spatial Augmented Reality: Meging Real and Virtual Worlds”,
2005.

Burdea, Grigore C and Philippe Coiffet, “Virtual Reality Technology”, Wiley Interscience, India,
2003.

Designing for Mixed Reality, Kharis O'Connell Published by O'Reilly Media, Inc., 2016, ISBN:
9781491962381.

Sanni Siltanen- Theory and applications of marker-based augmented reality. Julkaisija — Utgivare
Publisher. 2012. ISBN 978-951-38-7449
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List of Suggested titles of Experiments:
Implement the following in the Game Design Software:
1. Create a 3D Level with the following setups implemented.
2. Skyboxes
3. Terrains with detailing with rocks, trees, grass, fog, water surface.
4. Object meshes with colliders
5. Lights and Shadows.
6. Create a 3D Level setups implemented:
7. Compile the Scripts and bake the navigation mesh for setting up playable area.
8. Create a 2d platform as per given brief.
9. Create a 3d side scroller for the 3D Level Design.

10. Create an Environmental Open world scene - Medieva Introduction to Matplotlib and Line Plots
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Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’s Taxonomy Level
Understand the components of the virtual 3 Applying

CLO1 reality system 4 Analyzing
Describe various input and output devices used 5 Evaluatin

CLO2 for virtual reality g
Apply the different modelling concepts to 4 Analyzing

CLO3 visual virtualization 2 Understanding
Analyze the performance of given simple .

CLO4 applications related to virtual reality 3 Applying

CLOS Understand the concepts of the augmented 2 Understanding

reality system

Mapping of CLOs with POs & PSOs

Program Specific
Course Program Outcomes (POs) Outcomes(PSO)
Io_ziggrirrllgs PO1 | PO2 | PO3 | PO4 | POS | PO | PO7 | PO8 | POY | POI0 | POIL | PO12 | TS | PSO on Pso
cLor | M M M| M
cLo2 | M L M Hl H
CLO3 H L Mo H LM L| ™
CLO4 M H L Ml oL
CLO5 H M| M H| M

H: High, M: Medium, L: Low
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Branch Name:

Bachelor of Science (Information Technology)

Program Code:

ET110

Semester/Year: Semester - VI/ Third Year
Subject Title: Design Thinking
Subject Code: 1ET1100604

Pre-requisite: -

Course Objective: This

course provides an introduction to the basic concepts and techniques of

engineering and reverses engineering, the process of design, analytical thinking and ideas, basics and
development of engineering drawing, application of engineering drawing with computer aide.

To explain the concept of design thinking for product and service development
To explain the fundamental concept of innovation and design thinking
To discuss the methods of implementing design thinking in the real world.

Teaching and Examination Scheme:

TeachingScheme _
(Hours per week) Evaluation Scheme (Marks)
) ) Theory (Marks) Practical (Marks)
Lecture | Tutorial | Practical | cyeqit [ University | Continuous | University | Continuous | 1Ot
(L) (M (P) Assessment | Assessment | Assessment | Assessment | (Marks)
03 01 02 05 70 30 30 20 50
Subject Contents
Sr. Topic Total Weight
No Hours (%)
1 Understanding Design thinking Shared model in team-based design — 6 15
Theory and practice in Design thinking — Explore presentation signers
across globe — MVP or Prototyping
2 | Tools for Design Thinking Real-Time design interaction capture and 6 20
analysis — Enabling efficient collaboration in digital space — Empathy for
design — Collaboration in distributed Design
3 Design Thinking in IT Design Thinking to Business Process modelling — 8 25
Agile in Virtual collaboration environment — Scenario based Prototyping
4 DT For strategic innovations Growth — Story telling representation — 8 25
Strategic Foresight - Change — Sense Making - Maintenance Relevance —
Value redefinition - Extreme Competition — experience design -
Standardization — Humanization - Creative Culture — Rapid prototyping,
Strategy and Organization — Business Model design
5 Design thinking workshop Design Thinking Work shop Empathize, 6 15
Design, ldeate, Prototype and Test
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List of Reference Books:

1.

2.

3.

John.R.Karsnitz, Stephen O’Brien and John P. Hutchinson, “Engineering Design”, Cengage learning
(International edition) Second Edition, 2013.

Roger Martin, "The Design of Business: Why Design Thinking is the Next Competitive Advantage”,
Harvard Business Press , 2009.

Hasso Plattner, Christoph Meinel and Larry Leifer (eds), "Design Thinking: Understand — Improve —
Apply", Springer, 2011

Idris Mootee, "Design Thinking for Strategic Innovation: What They Can't Teach You at Business
or Design School”, John Wiley & Sons 2013

Yousef Haik and Tamer M.Shahin, “Engineering Design Process”, Cengage Learning, Second
Edition, 2011.

Book - Solving Problems with Design Thinking - Ten Stories of What Works (Columbia Business
School Publishing) Hardcover — 20 Sep 2013 by Jeanne Liedtka (Author), Andrew King (Author),

Kevin Bennett (Author)

List of Suggested Activities:

oSN~ E

Recognize the importance of Design Thinking.

Identify the steps in the DT process.

Recognize the steps in the empathize phase of DT.

Identify the steps required to conduct an immersion activity.

Conduct an immersion activity and fill up the DT question template.
Recognize the steps to create personas in the define phase of DT.

Create personas in the define phase of DT.

Recognize the steps to create problem statements in the define phase of DT.
Define the problem statements in the define phase of DT.

. Recognize the steps in the ideate phase of DT.

. Apply the steps in the ideate phase of DT.
. Recognize how doodling can help to express ideas.

. Recognize the importance storytelling in presenting ideas and porotypes.
. Recognize the importance of the prototype phase in DT.

. Create a prototype.

. Recognize the importance of service value proposition.

. Create a value proposition statement.

. Recognize the best practices of the testing phase in DT.

. Test a prototype created through a DT process.

. Recognize how DT can help in functional work.

. Recognize how Agile and DT complement each other to deliver customer satisfaction.

Online Resources:

o &

Understanding Design thinking WF NEN https://www.youtube.com/watch?v=70PZg_FR-ys
Design Thinking and Innovation at Apple Wei Li https://www.youtube.com/watch?v=ir3E-TEUk48
Stanford Webinar- Design Thinking = Method, Not Magic
https://www.youtube.com/watch?v=vSuK2C89yjA

Stanford Design Thinking Virtual Crash Course https://online.stanford.edu/

So Many Uses- activity to spark creativity and design
https://www.youtube.com/watch?v=5MFZTOK3e7s



https://www.youtube.com/watch?v=7oPZg_FR-ys
https://www.youtube.com/watch?v=ir3E-TEUk48
https://www.youtube.com/watch?v=vSuK2C89yjA
https://online.stanford.edu/
https://www.youtube.com/watch?v=5MFZTOK3e7s
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Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’s Taxonomy Level
Appreciate various design process procedure 1 Remembering
CLOI PP gnp P 2. Understanding
Generate and develop design ideas through 2 Understanding
CLO2 different technique 3 Applying
Identify the significance of reverse Engineering .
CLO3 to Understand products 2 Understanding
. . . 2 Understanding
CLO4 Draw technical drawing for design ideas

3 Applying

Mapping of CLOs with POs & PSOs

Program Specific

Course Program Outcomes (POs) Outcomes (PSOS)
Ic;ﬁilggrir?gs PO1 | PO2 | PO3 | PO4 | POs | POs | PO7 | POB | PO9 | POL0 | POLL | PO12 | PSO | PSO | PSO | PSO
CLO1 L M IV
CLO2 M H M ML
CLO3 H M L Ll
CcLO4 M H H|




