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B.Sc. Part-I (Semester-I) Data Science

Teaching
Course Course
Course Title Credits hours/week
Type Code
T P Total
DSC-1 Introduction to DBMS G04-0113 2 2 - 2
DSC Data Science Practical-1
DSC-1 (P) 2 - 4 4

G04-0113P

Introduction to R Programming
SEC SEC-1 2 -- 4 4
G04-SEC-0113

Computer Organization and ) ) - 2
GE/OE | GE/OE-1 Operating Systems

B.Sc. Part-1 (Semester-1T) Data Science

Introduction to Data Science
DSC-2 2 2 -- 2
G04-0213
DSC
Data Science Practical-1I
DSC-2 (P) 2 -- 4 4
G04-0213P
Introduction to Python )
SEC SEC-2 Programming - 4 4
GE/OE | GE/OE-2 | Fundamentals of Data and Data 2 2 - 2
Collection Techniques
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B. Sc. Part-1 (Data Science) Semester-1

INTRODUCTION TO DATA BASE Credits: 02

DSC-1 | Th
Re cory MANAEMENT SYSTEM Hours: 30

Course Objectives:

e This course focuses on describing a sound introduction to the discipline of database
management systems,

e This course gives a good formal foundation on the relational model of data and usage of
Relational Algebra.

Course Outcomes:
After successful completion of this course, students are expected to:

e Explain the features of database management systems and Relational database.

e Create and populate a RDBMS for a real-life application, with constraints and keys, using
SQL.

e Retrieve any type of information from a data base by formulating complex queries in
SQL.

e Analyze the existing design of a database schema and apply concepts of normalization to
design an optimal database.

¢ Build indexing mechanisms for efficient retrieval of information from a database.

Course Content

Unit-1: Basics of DBMS (15 hrs.)

Characteristics of database approach, data models, database system architecture and data
independence. Entity types, relationships, constraints. Relational model concepts, relational
constraints, relational algebra, SQL queries Mapping ER/EER model to relational database,
functional dependencies, Lossless decomposition, Normal forms (upto BCNF).

Unit-2: File organization in Databases (15 hrs.)

ACID properties, concurrency control Operations on files, File of Unordered and ordered
records, overview of File organizations, indexing structures for files (Primary index,
secondary index, clustering index), Multilevel indexing using B and B+ trees.

Reference Books:

1. R. Elmasri, S.B. Navathe, Fundamentals of Database Systems 6 Edition, Pearson
Education, 2010.

2. R. Ramakrishanan, J. Gehrke, Database Management Systems 3 Edition, McGraw-Hill,
2002.

3. A. Silberschatz, H.F. Korth, S. Sudarshan, Database System Concepts 6 Hill, 2010.
Edition, McGraw-Hill

4. R. Elmasri, S.B. Navathe Database Systems Models, Languages, Design and application
Programming, 6th Edition, Pearson Education, 2013.
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DSC-1) - b o ctical DATA SCIENCE PRACTICAL-I a2
P) Hours: 60

Course Outcomes:

At the end of this course students are expected to be able to
1. Understand the framework of database management system.
2. Perform different operations on databases.

At least 10 practicals to be conducted based on DSC-1
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B. Sc. Part-1 (Data Science) Semester-11

DSC-2 | Theory INTRODUCTION TO DATA SCIENCE

Credits: 02
Hours: 30

Course Objectives:

Introduction to Data Science and Analytics gives students a solid knowledge of the ideas,
tools, and applications of data science across several domains.

The course covers core concepts such data collection, preparation, analysis, visualization,
and interpretation.

Through hands-on activities and real-world case studies, students will obtain practical
expertise with data analytics tools and programming languages typically used in data
science.

This course is designed to help students who want to advance their education or pursue
professions in data science, machine learning, or artificial intelligence.

Course Outcomes:

Upon completion of Introduction to Data Science and Analytics, students will:

Understand the fundamental principles and techniques of data science and analytics.
Acquire proficiency in data acquisition, preprocessing, analysis, and visualization.

Apply statistical methods and hypothesis testing techniques to analyze data and derive
insights.

Gain exposure to machine learning algorithms and their applications in solving real-world
problems.

Explore career opportunities in data science, machine learning, and artificial intelligence
across various industries.

Course Content

Unit-1: Overview of data science and its applications. (15 hrs.)

Role of data scientists and data analysts
Introduction to data lifecycle and data-driven decision-making

Data Acquisition and Preprocessing

Techniques for data collection and storage
Data cleaning, transformation, and normalization
Introduction to data wrangling tools (e.g., Pandas, SQL)

Unit-2: Exploratory Data Analysis (EDA) (15 hrs.)

Descriptive statistics and data visualization techniques

Exploratory analysis using statistical plots and charts

Hands-on exercises with data visualization.

Reference Books:

1.
2.

"Data Science for Business" book by Foster Provost and Tom Fawcett
"Introduction to Statistical Learning" book by Gareth James, Daniela Witten, Trevor

Hastie, and Robert Tibshirani
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3. "Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow" book by
Aurélien Géron

4. "Data Science from Scratch" book by Joel Grus

DSC-2 | b actical DATA SCIENCE PRACTICAL-II It ()
(P) Hours: 60

Course Outcomes:

At the end of this course students are expected to be able to
1. Apply basic concepts of data science to real life problems.
2. Store and extract information from databases.

At least 10 practicals to be conducted based on DSC-2
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Reference Books:

1. Gowrishankar S. & Veena, A. (2018). Introduction to Python programming. CRC
Press.

2. Guttag J. V. (2021). Introduction to Computation and Programming Using Python:
With Application to Computational Modeling and Understanding Data. Mit Press.

3. Haslwanter T. (2016). An Introduction to Statistics with Python. With Applications in
the Life Sciences. Switzerland: Springer International Publishing.

4. Nelli F. (2018). Python data analytics with Pandas, NumPy, and Matplotlib.

5. Unpingco J. (2016). Python for probability, statistics, and machine learning (Vol. 1).
Springer International Publishing.

6. Vander Plas, J. (2016). Python data science handbook: Essential tools for working
with data. " O'Reilly Media, Inc."
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