Report

One Week Online Faculty Development Programme
on
Data Science: Applications and Research Directions

(5-9 July, 2021)

Sponsored by
AICTE Teaching and Learning (ATAL) Academy

Organized by
Department of Computer Science and Application

Atal Bihari Vajpayee University, Bilaspur, Chhattisgarh

Coordinator

Dr. Rashmi Gupta

Assistant Professor

Department of Computer Science & Application
Atal Bihari Vajpayee University, Bilaspur (C.G.)




Acknowledgement

I would like to express our deep sense of gratitude to Prof. A.D.N. Bajpai, Hon'ble Vice-Chancellor,
Atal Bihari Vajpayee University, Bilaspur for always encouraging us to organize such kinds of programmes. |
am also thankful to Dr. Sudhir Sharma, Registrar, Atal Bihari Vajpayee University, Bilaspur, and Dr. H.S. Hota,
Head, Department of Computer Science and Application for their administrative support and guidance during
the faculty development programme. | would like to thank AICTE for providing the financial support to

organize this faculty development programme.

| also express my gratitude to the team of experts Prof. Aprajita Ojha I1IITDM Jabalpur, Dr. Atul Gupta
IITDM Jabalpur, Prof. Maya Ingle DAVV Indore, Dr. Sanjeev Gupta IIIT Pune, Dr. Partha Pratim Roy IIT
Roorkee, Mr. Hamanshu Nagar AOL, Dr. Mitul Ahirwal MANIT Bhopal, Dr. Vijay Bhaskar Semwal MANIT
Bhopal, Dr. Pramod Kumar Singh IHIT Gwalior, Dr. Tanmoy Hazara I1T Pune, Prof. O.P. Vyas IIIT Allahabad,
Ms. Swapnil Nema Infosys Australia, and Dr. Lalit Singh NPCIL BARC, for giving their valuable time and
imparting knowledge to the participants in the field of Data Science.

I would also like to thank all the faculty members of the organizing committee Mr. Jeetendra Kumar,
Ms. Shriya Sahu, Mr. Umesh Kashyap, and Mr. Rupesh Naik for their kind support throughout the programme.
Last but not least | am also thankful to all the faculty members, research scholars, and students for their active

participation in the programme.

Coordinator
Dr. Rashmi Gupta



About Programme

The Department of Computer Science and Application organized a One Week Online Faculty
Development Programme on “Data Science: Applications and Research Directions” sponsored by AICTE
Teaching and Learning (ATAL) Academy from 5-9 July, 2021. This programme aims to promote research
aspects in Data Science to solve many critical problems, to enhance the knowledge of participants in the
field of data science and machine learning, to familiarize the participants with various python libraries
required for Data Science, to enhance the analytical skills of participants in the area of research, and to
provide a hands-on experience of the models and tools used for conducting research. In this FDP 200
participants were registered and 159 participants got certificate after assessment. Eminent speakers from

II'T, NIT, and HIT were invited and gave lectures in the FDP.

Inauguration

The joint inauguration of seventy-two faculty development Programmes was held on 5th July, 2021 at
11:00AM. In which Dr. D Sahasrabuddhe, Chairmen, AICTE New Delhi was Chief Guest and Prof. A.D.N.
Bajpai, Hon'ble Vice-Chancellor, Atal Bihari Vajpayee University, Bilaspur was the special guest. Prof.
Bajpai extended his warmed thanks to the AICTE and ATAL academy to approve and sponsor the faculty
development Programme proposed by the Department of Computer Science and Application. He also
explained the need of data science for future research and he assured that this faculty development

programme will meet the expectation of the participants to fulfill their objectives.

Unmute Startvideo ~ (%) Share @) (=)

o v@man an e vw@alJ




Sessions
Day- 1 (July 5", 2021)

Session -1
Expert: Dr. Aprajita Ojha, Professor, PDPM [1ITDM, Jabalpur (M.P.)

Topic: Introduction to Data Science and Data Science Tools

@ ieomer OCALS

(™) Aparajita Ojha

In this session, Prof. Aprajita Ojha has given the introduction of Data Science. She discussed Data
Science, Data growth, Data explosion, and exploration. She also explained the Data science process workflow
in detail. Her lecture also covered Data Types, Data Preprocessing, Data Visualization, Machine Learning
Algorithms, and Data Science challenges. She concluded her lecture by wishing healthy life to participants.

Session -2
Expert: Dr. Atul Gupta, Associate Professor, PDPM [1ITDM, Jabalpur (M.P.)

Topic: Introduction to Python Programming and Python basics

Introduction to Python
Programming

In this session, Dr. Atul Gupta has given the introduction of Python to participants. He has explained
python basics, process of programming, programming methodologies, tools for python programming, data
types, types of operators, comments, and error handling. Dr. Gupta has also given hands-on training on all the
above topics to participants on Google Colab.



Session -3
Expert: Dr Atul Gupta, Associate Professor, PDPM [1ITDM, Jabalpur (M.P.)

Topic: Python Data structures, file handling, and python libraries.
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In this session, Dr. Atul Gupta has explained python data structures, manipulation of files and
directories, string manipulation operators, file creation, reading, and other file handling operations. Dr. Gupta
has also explained python libraries like pandas, scikit-learn, numpy, matplotlib, etc.

Day-2 (July 6™, 2021)
Session- 4

Expert: Dr. Maya Ingle, Professor, Devi Ahilya Vishwavidyala, Indore (M.P.)
Topic: Statistics for Data Science and EDA

In this session, Dr. Maya Ingle has given the introduction of data science and exploratory data analysis.
She has explained the source of data, measurement scale of data, characterization of data, descriptive measures,
suitability of measures, and graphical summarization of data. She also explained aesthetics & types of data to
participants and answer many queries of participants.



Session- 5
Expert: Dr. Sanjeev Sharma, I1IT, Pune, Maharashtra.

Topic: Introduction to Machine Learning
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In this session, Dr. Sanjeev Gupta has introduced machine learning in his lecture. He explained the
concept of machine learning, its application areas, machine learning models, classification models, basics of
neural networks, perceptron, multilayer perceptron, activation function, cost function, and evaluation.

Session- 6
Expert: Dr. Partha Pratim Roy, IIT Roorkee, Uttrakhand.

Topic: Visualizing Data with Python

(™) PARTHA PRATIMROY

In this session, Dr. Partha has explained the data visualization with python. At first, he introduced
matplotlib library which is used for data visualization with python. Then he explained line plot, histogram, 3D
plotting, stream plot, ellipses, plot chart, pie chart, scatter plot, filled plot, polar plot, etc.



Day-3 (July 7th, 2021)
Session- 7

Expert: Mr. Himanshu Nagarkar, Art of Living Organization, Bangalore, Karnataka.

Topic: Life Skill Management

This session was non-technical session and was based on life skill management. In this session, Mr.
Himanshu Nagarkar has explained how to manage stress in life. He told to live in present and participate in
daily living activities. He demonstrated breathing exercises and Sudarshan Kriya.

Session- 8
Expert: Dr. Mitul Ahirwal, MANIT Bhopal (M.P.)

Topic: Model Development and Model Evaluation in Python

Back-propagation

* Error is propagated back to revise/update the

In this session, Dr. Mitul Ahirwal has given hands-on training on model development and model
evaluation. He has explained the machine learning model, ANN model, and backpropagation techniques. He
also demonstrated how to import dataset, preprocess dataset, building the ANN model, evaluating the model,
defining the learning rate, use of optimization functions, etc.



Session -9

Expert: Dr. Vijay Bhaskar Semwal, MANIT, Bhopal (M.P.)

Topic: Dimensionality Reduction

Motivation

* Clustering
+ One way to summarize a complex real-valued data point with a single
categorical variable
* Dimensionality reduction
* Another way to simplify complex high-dimensional data
+ Summarize data with a lower dimensional real valued vector
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In this session, Dr. Vijay Kumar Semwal has explained dimensionality reduction. He has also explained
data compression, principal component analysis, SIFT feature visualization, independent component analysis,

and linear discriminative analysis.
Day -4 (July 7, 2021)

Session -10

Expert: Dr. Pramod Kumar Singh, HHIT Gwalior (M.P.)

Topic: Optimization Techniques
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Genetic Algorithm (GA) is one in the class of evolutionary based methods.

Optimization Methods Evolutionary Methods
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In this session, Dr. Pramod Kumar Singh has explained optimization techniques. He elaborated
optimization problem and its notation, properties of optimization problems, classic optimization problems,
evolutionary optimization methods, and genetic algorithms.



Session -11
Expert: Dr. Tanmoy Hazara, 1T Pune, Maharashtra.

Topic: Classification Techniques

In this session, Dr. Tanmoy Hazara explained classification techniques. He elaborated regression
classifier, decision tree classifier, Random Forest classifier, Naive Bayes classifier, KNN classifier, SVM
classifier, Adaboost classifier, etc.

Session -12
Expert: Dr. Omprakash Vyas, IIIT Allahabad (U.P.).

Topic: Clustering and Recommender System

In this session, Dr. Om Prakash Yadav has explained clustering and recommender system. He elaborated

clustering system, clustering approaches, KNN clustering, prescriptive approach & recommender system,
challenges of recommender system, etc.



Day- 5 (July 9t , 2021)
Session -13
Expert: Ms. Swapnil Nema, Infosys, Australia.

Topic: Retail Data Analytics (Case Study-1)

In this session, Ms. Swapnil Nema has explained retail data analytics. She explained the possibility of
data analytics in the retail sector, customer segmentation, price optimization, customer segmentation models,
and NLP examples for business.

Session -14
Expert: Dr. Lalit Singh, NPCIL, BARC, Mumbai, Maharashtra.

Topic: Software Reliability Analysis (Case Study-I1)

RELIABILITY PREDICTION OF SAFETY CRITICAL SYSTEMS
Case Study: Communication Module

Phase 1: Markov Chain Creation

[Mo. M,y My, My, My, Mo, My, My, My, M) = [My, My, My, My, My, Mg, Mg, M, Mg, My]

Solving Equations,

M, = Mg =0.1602; M, = 0.16414; M, = 0.0039408; M, = 0.00197; M, = M;= 0.1602; M=
0.1603; M, = 0.004; M, = 0.002

In this session, Dr. Lalit Singh explained the software reliability model, assessment of the safety-critical
system, and reliability prediction of safety-critical system.



Assessment- After completing all sessions, the assessment was conducted through Google form. The
assessment test was of 25 marks and 159 participants have cleared the exam and got the certificate.

Valedictory

At the end of the faculty development programme, a formal valedictory function was held. In
this function, many participants shared their feedback about the faculty development Programme. Dr. H.S.
Hota, Head, Department of Computer Science and Application, ABV University, Bilaspur addressed the
participants and wished them a bright future. Dr. Rashmi Gupta, Coordinator, Faculty Development Programme
expressed vote of thanks.
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