
D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMNET

Teaching and Evaluation Scheme from Year 2024-25 (as per NEP-2020)
B. Tech. Data Science Engineering (SEMESTER- V)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3
2
3
1
3
3

1

3 3 - - 20 30 50 - - 100

1 - 2 - - - - 25 - 25

2
-
-

Total 22 18 10 700

HONORS
Sr.
No. Course Code

Course
Type Course Name

Teaching Scheme Theory Practical Total
MarksCredits L P T ISE MSE ESE INT OE/

1 24DSEU5P01 PCC Operating Systems 3 - - 20 30 50 - - 100
2 24DSEU5P02 PCC Computer Networks 1 2 - - - - 25 25 50
3 24DSEU5P03 PCC Database Engineering 3 - - 20 30 50 - - 100
4 24DSEU5P04 PCC Database Engineering Lab - 2 - - - - 25 25 50
5 24DSEU5P05 PCC Programming Lab - III 2 2 - - - - 50 50 100
6 24DSEU5M06 MDM-III Data Mining and Warehousing 3 - - 20 30 50 - - 100

7 24DSEU5M07 MDM-III Data Mining and Warehousing
Laboratory - 2 - - - - 25 - 25

8 24DSEU5E08
PEC-I

Information Security
9 24DSEU5E09 Theory of Computation

10 24DSEU5E10 IT Infrastructure
11 24DSEU5E11

PEC-I
Information Security Lab

12 24DSEU5E12 Theory of Computation Lab
13 24DSEU5E13 IT Infrastructure Lab
14 24DSEU5O14 OEC-III Business Analysis using Python 2 - - - - 50 - - 50
15 24DSEU5D15 AC Liberal Learning 2* - - - - - 50* -
16 24DSEU5D16 AC Finishing School Training - V 2* - - - - - 50* -

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course

1 24CSEU5Z01 Honors Data Security Systems 3 3 - - 20 30 50 - - 100
2 24CSEU5Z02 Honors Data Security Systems Lab 1 - 2 - - - - 25 - 25































































D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMNET

Teaching and Evaluation Scheme from Year 2024-25 (as per NEP-2020)
B. Tech. Data Science Engineering (SEMESTER- VI)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3
3
1
1
2
2

3

1

3

1

2
-
-

Total 22 16 10 1 675

HONORS
Sr.
No. Course Code

Course
Type Course Name

Teaching Scheme Theory Practical Total
MarksCredits L P T ISE MSE ESE INT OE/

1 24DSEU6P01 PCC Data Engineering 3 - - 20 30 50 - - 100
2 24DSEU6P02 PCC Machine Learning 3 - - 20 30 50 - - 100
3 24DSEU6P03 PCC Data Engineering Lab - 2 - - - - 25 25 50
4 24DSEU6P04 PCC Machine Learning Lab - 2 - - - - 25 - 25
5 24DSEU6P05 PCC Data Analytics Tools 1 2 - - - - 25 25 50
6 24DSEU6M06 MDM-IV Fundamentals of Business Intelligence 2 - - - - 50 - - 50
7 24DSEU6E07

PEC-II
Cyber Security and Digital Forensics

3 - - 20 30 50 - - 1008 24DSEU6E08 Software Architecture
9 24DSEU6E09 Internet of Things

10 24DSEU6E10
PEC-II

Cyber Security and Forensics Tutorial
- - 1 - - - 25 - 2511 24DSEU6E11 Software Architecture Tutorial

12 24DSEU6E12 Internet of Things Tutorial
13 24DSEU6E13

PEC-III
Blockchain Technology

3 - - 20 30 50 - - 10014 24DSEU6E14 Cloud Computing
15 24DSEU6E15 High Performance Computing
16 24DSEU6E16

PEC-III
Blockchain Technology Laboratory

- 2 - - - - 25 - 2517 24DSEU6E17 Cloud Computing Laboratory
18 24DSEU6E18 High Performance Computing Laboratory
19 24DSEU6N19 VSEC Web Application Development - II 1 2 - - - - 25 25 50
20 24DSEU6D20 AC Liberal Learning 2* - - - - - 50* -
21 24DSEU6D21 AC Finishing School Training - VI 2* - - - - - 50* -

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course

1 24DSEU6Z01 Honors Ethical Hacking 3 3 - - 20 30 50 - - 100
2 24DSEU6Z02 Honors Ethical Hacking Lab 1 - 2 - - - - 25 - 25



Course Code: 24DSEU6P01 L T P Credit
Course Name: Data Engineering 3 0 0 3

Course Prerequsites:
Database Engineering Concepts

Course Description:
Advanced Database Engineering is an extension to database systems. Advanced database focuses and 
presents the features, benefits of advanced data models like Object oriented & Object relational models. 
Explores ahead the extension of SQL to PL/SQL to draw the benefits to the database designer & to the 
developer’s community. This course covers NoSQL Databases like Key-Value Database, Document 
Database, etc. 

Course Outcomes: After the completion of the course the student will be able to - SDGs
CO1 Understand and Use the knowledge of PL/SQL in writing queries 4, 9
CO2 Demonstrate the use of data mining & data warehousing techniques in business 

data analytics 8, 9
CO3 Illustrate design, architectures, data storage, distribution &query processing in Parallel 

& distributed databases. 9
CO4 Construct a database using the SQL security features. 9, 16

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 2 3 2 1 1 0 0 0 0 1 0 2 2 1
CO2 2 3 2 1 3 0 2 2 1 3 3 2 3 3
CO3 2 3 2 1 3 0 2 1 0 1 1 1 3 3
CO4 2 2 1 2 2 2 2 3 0 1 2 1 3 3

Assessment Scheme:

SN Assessment Weightage Remark

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

2 Mid Semester Examination 
(MSE)

30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

4
End Semester Examination 
(ESE)

50% 100% course contents



Course Contents: SDGs
Unit 1 Advanced SQL 6 Hours

4, 9Introduction to PL/SQL, PL/SQL Functions &amp; Procedures, Oracle Sequences, 
Embedded SQL

Unit 2 Object-Database Systems 6 Hours

9
Motivating Example, Structured Data Types, Operations on Structured Data, Encapsulation and ADTs, 
Inheritance, Objects aIDs, and Reference Types, Database Design for an ORDBMS, ORDBMS 
Implementation Challenges, OODBMS, Comparing RDBMS, OODBMS, and ORDBMS

Unit 3 NoSQL Database Management 7 Hours

9
Introduction, Data management with distributed databases, ACID and BASE NoSQL Types: Key-Value 
Database, Document Database, Column Family Database, and Graph Database Comparisonof relational 
databases and NoSQL 

Unit 4 Data Warehousing and Data Mining 8 Hours

8, 9

DATA WAREHOUSING AND DECISION SUPPORT: Introduction to Decision Support, OLAP: 
Multidimensional Data Model, Multidimensional Aggregation Queries, Finding AnswersQuickly, Data 
Warehousing, Views and Decision Support, View Materialization. 
DATA MINING: Introduction to Data Mining, Counting Co-occurrences, Mining for Rules,Tree-Structured 
Rules, Clustering, Similarity Search over Sequences, Incremental Mining andData Streams, Additional Data 
Mining Tasks 

Unit 5 Parallel and Distributed Databases 8 Hours

9

Introduction, Architectures for Parallel Databases, Parallel Query Evaluation, ParallelizingIndividual 
Operations, Parallel Query Optimization, Introduction to Distributed Databases,Distributed DBMS 
Architectures, Storing Data in a Distributed DBMS, 
Distributed Catalog Management, Distributed Query Processing, Updating Distributed Data, Distributed 
Transactions,Distributed Concurrency Control, Distributed Recovery. 

Unit 6 Database Security 6 Hours

9, 16
Introduction to Database Security Issues, Discretionary Access Control Based on Granting andRevoking 
Privileges, Mandatory Access Control and Role-Based Access Control for MultilevelSecurity, SQL Injection, 
Privacy Issues, and Preservation, Challenges of Database Security, OracleLabel-Based Security 

Text Books:

1. Oracle® PL/SQL™ by Example FOURTH EDITION BENJAMIN ROSENZWEIG ELENA 
SILVESTROVA RAKHIMOV(Unit : 1) 
2. Database Management System - Raghu Ramakrishnan, Johannes Gehrke - MGH, [4e] 
(Units: 2,4,5) 
3. NoSQL for Mere Mortals- Dan Sullivan- 1st Edition, Pearson Education(Unit-3)
4. Fundamentals of Database Systems -R. Elmasri S. B. Navathe - Addison Wesley-SixthEdition(Unit-6)



Reference Books:

1. Database System Concepts - Silberschatz, Korth, Sudarshan - MGH, 6th Edition 
2. Data Mining - Margaret H. Dunham - Pearson Education 
3. NoSQL Distilled: A brief guide to merging world of Polyglot persistence - Pramod J. 
Sadalage and Marin Fowler - Addison Wesley
4. Database Systems, Design, Implementation and Management - Coronel-Morris- Rob - 
Cengage Learning, [9e] 







Course Code: 24DSEU6P03 L T P Credit
Course Name: Data Engineering Lab 0 0 2 1

Course Prerequsites:
SQL fundamental

Course Description:
Advanced Database Engineering is an extension to database systems. Advanced database focuses and 
presents the features, benefits of advanced data models like Object oriented & Object relational models. 
Explores ahead the extension of SQL to PL/SQL to draw the benefits to the database designer & to the 
developer’s community. This course covers NoSQL Databases like Key-Value Database, Document Database, 
etc. 

Course Outcomes: After the completion of the course the student will be able to - SDGs
CO1 Understand fundamentals of database management systems 4, 9
CO2 Analyze & construct good database design 4, 9
CO3 Apply SQL queries to design & manage the database 4, 9

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 1 1 1 0 3 1 1 0 0 1 1 1 0 0
CO2 1 3 2 3 2 3 1 3 1 1 3 2 0 0
CO3 2 3 2 2 3 3 1 3 1 1 3 2 0 0
CO4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Assessment Scheme:

SN Assessment Weightage Remark

1 Internal 50% Practical performance, internal POE.
2 End Semester 50% POE



Course Contents: SDGs
Assessment No. 1 : 
Write a simple PL/SQL Program for the following  
i. Print the sum of “N” numbers 
ii. Check whether the input number is prime or not.   

4, 9

Assessment No. 2 : 
Implement & Demonstrate Declaring, Defining, and Invoking a Simple PL/SQL Function for the below 
statement. 
i. Find the Factorial of the number. 

4, 9

Assessment No. 3 : 
Implement a PL/SQL Procedure for the following 
i. Find a Maximum of three numbers using “IN” & “OUT” Parameters 
ii. Find the square of the Number using the “IN OUT” Parameter 

4, 9

Assessment No. 4 :
Using Oracle Sequence demonstrate creating and dropping of an auto-number field for Customer Table.

4

Assessment No. 5 : 
Demonstrate NoSQL Key-Value Database. 

4

Assessment No. 6 : 
Demonstrate No SQL Document Database.

4

Assessment No. 7 : 
Demonstrate Data Control Language Commands 

9, 16

Assessment No. 8 : 
Construct star schema. Demonstrate Fact and dimension tables

9

Assessment No. 9 : 
Examine SQL Injections. 

9, 16

Assessment No. 10 : 
Demonstrate Object-oriented& Object Relational databases.

9

Text Book:

"1. Oracle® PL/SQL™ by Example FOURTH EDITION BENJAMIN ROSENZWEIG ELENA 
SILVESTROVA RAKHIMOV(Unit : 1) 
2. Database Management System - Raghu Ramakrishnan, Johannes Gehrke - MGH, [4e] 
(Units: 2,4,5) 
3. NoSQL for Mere Mortals- Dan Sullivan- 1st Edition, Pearson Education(Unit-3)
4. Fundamentals of Database Systems -R. Elmasri S. B. Navathe - Addison Wesley-SixthEdition(Unit-6)"































































Course Code: L T P Credit
Course Name: 0 0 2 1

Course Prerequsites:

Course Description:

Course Outcomes: SDGs

CO-PO Mapping:

Assessment Scheme:
SN Assessment Weightage Remark

24DSEU6E18
High Performance Computing Laboratory

Programming in C/C++, Basic knowledge of Linux/Unix systems

This laboratory course provides hands-on experience in parallel and high-performance computing. Students will
implement parallel algorithms using various programming models including OpenMP, MPI, and CUDA.

After the completion of the course the student will be able to -
4,9

4,9
4,8,9

4,8,9

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
CO1 3 2 2 1 3 3 3 3
CO2 3 3 2 3 3 2 3 3
CO3 3 3 3 3 3 1 3 3 3
CO4 2 3 3 3 3 3 3 3 2

1 Internal 100% Assignment, Test, Quiz, Seminar, Presentation, etc.

CO1
CO2

CO3
CO4

Implement and analyze parallel programs using shared memory programming model (OpenMP)
Develop distributed memory parallel applications using Message Passing Interface (MPI)

Design and optimize GPU-based parallel programs using CUDA programming model
Evaluate performance of parallel programs and apply optimization techniques using profiling tools

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0
0 0 0 0 0



Course Contents: SDGs
Experiment 1: Introduction to Parallel Computing Environment 2 Hours

Experiment 2: Shared Memory Programming with OpenMP - Basic Constructs 2 Hours

Experiment 3: OpenMP Synchronization and Advanced Constructs 4 Hours

Experiment 4: Message Passing Programming with MPI - Fundamentals 4 Hours

Experiment 5: MPI Collective Communication Operations 4 Hours

Experiment 6: Introduction to GPU Computing with CUDA 4 Hours

4,9

Objective: Set up and familiarize with parallel computing environment
Tasks:
Installation and configuration of GCC with OpenMP support
Setting up MPI environment (OpenMPI/MPICH)
Basic Linux commands for HPC environment
Writing and compiling first "Hello World" programs in OpenMP and MPI
Understanding system architecture using hardware detection tools

4,9

Objective: Implement basic OpenMP parallel programs
Tasks:
Parallel regions and thread creation
Work-sharing constructs: parallel for, parallel sections
Variable scoping: private, shared, firstprivate, lastprivate
Parallel computation of π using numerical integration
Matrix addition and multiplication using OpenMP
Performance analysis with different thread counts

4,9

Objective: Implement synchronization mechanisms in OpenMP
Tasks:
Critical sections and atomic operations
Reduction operations for parallel summation
Barrier synchronization
Producer-consumer problem using OpenMP
Parallel sorting algorithms (Bubble sort, Quick sort)
Debugging race conditions and deadlocks

4,9

Objective: Develop basic MPI applications
Tasks:
MPI initialization, rank identification, and finalization
Point-to-point communication: MPI_Send and MPI_Recv
Ring communication pattern implementation
Parallel computation of factorial using MPI
Master-slave architecture for parallel task distribution
Performance comparison with sequential version

4,9

Objective: Implement collective communication in MPI
Tasks:
Broadcast operation (MPI_Bcast) for data distribution
Scatter and Gather operations for data decomposition
Reduce operations for parallel reductions
Allreduce for global computations
Parallel matrix-vector multiplication using MPI
Implementation of parallel prefix sum algorithm

4,9

Objective: Develop basic CUDA programs for GPU computing
Tasks:
CUDA environment setup and device query
Writing first CUDA kernel for vector addition
Memory management: host-device data transfer



Text Books:

Reference Books:

1."Parallel Programming in C with MPI and OpenMP" by Michael J. Quinn, McGraw-Hill Education, First Edition,
2003
2."Programming Massively Parallel Processors: A Hands-on Approach" by David B. Kirk and Wen-mei W. Hwu,
Morgan Kaufmann, Fourth Edition, 2022

1. "Using OpenMP: Portable Shared Memory Parallel Programming" by Barbara Chapman, Gabriele Jost, and Ruud
van der Pas, MIT Press, First Edition, 2007
2. "Parallel Programming with MPI" by Peter Pacheco, Morgan Kaufmann, First Edition, 1997
3. "CUDA Programming: A Developer's Guide to Parallel Computing with GPUs" by Shane Cook, Morgan Kaufmann,
First Edition, 2012
4. "High Performance Computing: Programming and Applications" by John Levesque and Gene Wagenbreth, CRC
Press, First Edition, 2010








