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	CMR Institute of Technology, Bangalore
	

	Department(s): ISE
	

	Semester: 4
	Section(s): A, B, C
	Lectures/week: 04
	

	Subject: Database Management System
	Code: BCS403
	

	Course Instructor(s):  Prof. Komala Devi, Prof.Abdul Kather, Prof.Jhanvi

	Course duration: Feb 2026 to May 2026

	[bookmark: _heading=h.30j0zll]Course Site: https://classroom.google.com/c/NzM3NTQyODY2NTQ0?cjc=a5yiqsn

	



	Link to detailed syllabus:
	

	Course Objectives/
Expectations
	· To Provide a strong foundation in database concepts, technology, and practice. 
· To Practice SQL programming through a variety of database problems. 
· To Understand the relational database design principles. 
· To Demonstrate the use of concurrency and transactions in database. 
· To Design and build database applications for real world problems. 
· To become familiar with database storage structures and access techniques. 

	Prerequisites
	· Basics of Object Oriented Concepts
· Set Theory Operations
· Basic Data Types



NOTE: First one to two sessions should be marked for expectations setting about the course.

	Lesson Plan

	Lecture #
	Book & Sections
	Topics
	Portions coverage

	
	
	
	Teaching Aids/Course Delivery Methods
	% of Syllabus Covered

	1-9
	Module – 1
Introduction to Databases, Overview of Database Languages and Architectures, Conceptual Data Modeling using Entities and Relationships

Textbook 1:Ch 1.1 to 1.8, 2.1 to 2.6, 3.1 to 3.10
	Introduction to Databases: Introduction, Characteristics of database approach, Advantages of using the DBMS approach, History of database applications. 

Overview of Database Languages and Architectures: Data Models, Schemas, and Instances. Three schema architecture and data independence, database languages, and interfaces, The Database System environment. 

Conceptual Data Modelling using Entities and Relationships: Entity types, Entity sets and structural constraints, Weak entity types, ER diagrams,Specialization and Generalization.
	PPT/Board
	20%

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://nptel.ac.in/courses/106/105/106105175/
· https://nptel.ac.in/courses/106/104/106104135/
· http://www.nptelvideos.in/2012/11/database-management-system.html 
· Notes:   https://drive.google.com/file/d/15fBVUDqE2KZMJBdSZTsKZBdmCl-GJs7q/view?usp=sharing 

	10-18
	Module – 2

Relational Model, Relational Algebra, Mapping Conceptual Design into a Logical Design, SQL

Textbook 1: Ch 5.1 to 5.3, Ch 8.1 to 8.5; Ch 9.1 to 9.2 Textbook 2: 3.5 
	Relational Model: Relational Model Concepts, Relational Model Constraints and relational database schemas, Update operations, transactions, and dealing with constraint violations. 

Relational Algebra: Unary and Binary relational operations, additional relational operations (aggregate, grouping, etc.) Examples of Queries in relational algebra. 

Mapping Conceptual Design into a Logical Design: Relational Database Design using ER-to-Relational mapping
	PPT/Board
	40%

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://nptel.ac.in/courses/106/105/106105175/
· https://nptel.ac.in/courses/106/104/106104135/
· http://www.nptelvideos.in/2012/11/database-management-system.html 
· Notes : https://drive.google.com/file/d/1NFhsK7bqbMR9SQbC_fyqkySfx-mcc2mL/view?usp=sharing 

	19-27
	Module – 3
Normalization: Database Design Theory & SQL

Textbook 1: Ch 14.1 to 14.7, Ch 6.1 to 6.5
	Normalization: Database Design Theory – Introduction to Normalization using Functional and Multivalued Dependencies: Informal design guidelines for relation schema, Functional Dependencies, Normal Forms based on Primary Keys, Second and Third Normal Forms, Boyce-Codd Normal Form, Multivalued Dependency and Fourth Normal Form, Join Dependencies and Fifth Normal Form. 

SQL: SQL data definition and data types, Schema change statements in SQL, specifying constraints in SQL, retrieval queries in SQL, INSERT, DELETE, and UPDATE statements in SQL, Additional features of SQL
	PPT/Board
	60%

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://nptel.ac.in/courses/106/104/106104135/
· https://cse.iitkgp.ac.in/~dsamanta/java/ch11.htm 
· https://drive.google.com/file/d/1SCa4MmCZHTvjvxp_bfRIXfJNlSJJCjfr/view?usp=sharing 
· Notes:    https://drive.google.com/file/d/1SCa4MmCZHTvjvxp_bfRIXfJNlSJJCjfr/view?usp=sharing 

	28-36
	Module – 4

SQL: Advanced Queries and Transaction Processing
Textbook 1: Ch 7.1 to 7.3, Ch 20.1 to 20.6
	SQL: Advanced Queries: More complex SQL retrieval queries, Specifying constraints as assertions and action triggers, Views in SQL. 

Transaction Processing: Introduction to Transaction Processing, Transaction and System concepts, Desirable properties of Transactions, Characterizing schedules based on recoverability, Characterizing schedules based on Serializability, Transaction support in SQL
	Google meet/ Flip  



PPT/Board
	80%

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://nptel.ac.in/courses/106/104/106104135/ 
· Notes  https://drive.google.com/file/d/1wbd-H5zScvj7PqVCy5OCwV-GlfB2zLEm/view?usp=sharing 

	37-45
	Module – 5
Concurrency Control in Databases and NOSQL Databases and Big Data Storage Systems
Textbook 1:Chapter 21.1 to 21.5, Chapter 24.1 to 24.6
	Concurrency Control in Databases: Two-phase locking techniques for Concurrency control, Concurrency control based on Timestamp ordering, Multiversion Concurrency control techniques, Validation Concurrency control techniques, Granularity of Data items and Multiple Granularity Locking. 

NOSQL Databases and Big Data Storage Systems: Introduction to NOSQL Systems, The CAP Theorem, Document-Based NOSQL Systems and MongoDB, NOSQL Key-Value Stores, Column-Based or Wide Column NOSQL Systems, NOSQL Graph Databases and Neo4j
	PPT/Board
	100%

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://nptel.ac.in/courses/106/104/106104135/
· https://drive.google.com/file/d/1hpLsJBV9ZK4AiEXeAlomGxEuc9V3uhPH/view?usp=sharing
· Notes  https://drive.google.com/file/d/1hpLsJBV9ZK4AiEXeAlomGxEuc9V3uhPH/view?usp=sharing 



	Text Books

	      1.
	Fundamentals of Database Systems, Ramez Elmasri and Shamkant B. Navathe, 7th Edition, 2017, Pearson.  ISBN: 978-0-13-397077-7


	2.
	Database management systems, Ramakrishnan, and Gehrke, 3rd Edition, 2014, McGraw Hill ISBN-10: 0072465638 

	Reference Books

	1. 
	Silberschatz Korth and Sudharshan, Database System Concepts, 6th Edition, Mc-GrawHill, 2013.  ISBN-10: 9332901384


	2. 
	Coronel, Morris, and Rob, Database Principles Fundamentals of Design, Implementation and Management, Cengage Learning 2012. ISBN 9781285196145






Syllabus for Internal Assessment Tests (IAT*)

	IAT #
	Syllabus

	
	

	IAT-1
	Class # 01 –30

	IAT-2
	              Class # 31-45


*See calendar of events for IAT schedule.

	Evaluation : Quiz/Assignment/Seminar/Mini Project/Viva


· Evaluation of course delivery is based on any one of the above
· Evaluation guidelines to be provided to help students understand how the evaluation would be done for assignments, quiz, and so on.
· Evaluation tools/method to be mentioned e.g.: Easy polls, Survey Monkey, Typeform or inbuilt poll option in video conferencing tool.
· ‘Work-book' section includes additional activities to support self-learning e.g. exercises, game-based learning, case-study, and so on.
	Evaluation Method
	Remarks

	No of Assignments: 2 No. Quiz: 3, No. of  Work Book: 2  
	

	Module 1,2,3: Assignment-1
Module 4,5: Assignment- 2  
Mention the issue date and submission date of all the above
Assignment 1 : Issue Date:5-3-2026 Due Date: 20-3-2026
Assignment 2 : Issue Date:4-4-2026 Due Date: 05-5-2026
	










	Evaluation guidelines 
(please provide the link)
	Assignment-1:10marks
Assignment- 2:10 marks
[bookmark: _heading=h.gjdgxs]Total: 20Marks converted to 10 Marks

	Evaluation tools/method
	Google Quiz/ Scanned documents for assignments and work book

	Flipped Classroom process for students to understand
	Video for relation topics of 5 classes with quiz



	Workbook (Additional activities to support self-learning e.g. exercises, game-based learning, case-study etc.)

	DBMS Workbook 1
DBMS Workbook 2


	please provide the link to access the work book information
	https://drive.google.com/drive/folders/1KnmcwHpSj3LCkxALBFaDf3o5pBAM0H7q?usp=drive_link



	Peer Learning (teacher should list out the opportunities provided to interact with peers,(through discussions & group work).

	



	Discussion Board (teacher should set up problem-solving forums or discussion boards, and assign students or student teams to monitor and support or direct questions).

	



	Virtual Lab (for lab subject only). Provide the details of various tools for learning, including additional web-resources, video-lectures, animated demonstrations and self-evaluation.

	NA

	please provide the link to access the virtual lab information
	



	Mention the best practices identified as part of teaching this subject

	1.  Hands on SQL and Relational Algebra
2.  Case Study
3. Flipped Class 



	Mention the Importance of this subject along with Real Time Applications

	Importance of this subject
1. Providing Persistent Storage for Program Objects
2. Providing Storage Structures and Search Techniques for Efficient Query Processing
3. Providing Backup and Recovery
4. Providing Multiple User Interfaces
Real Time Applications
1. Company Database
2. Bank Database
3. University/College/ - Student Database
4. Govt. Databases
5. Passenger (Train/Bus/etc.,)
6. Customer Database(Sales/Product/etc.,)













	Course Outcomes (COs)

	1. Describe the basic elements of a relational database management system 
2. Design entity relationship for the given scenario. 
3. Apply various Structured Query Language (SQL) statements for database manipulation.
4. Analyse various normalization forms for the given application. 
5. Develop database applications for the given real world problem. 
6. Understand the concepts related to NoSQL database



	CO-PO and CO-PSO Mapping

	Course Outcomes
	Blooms Level
	Modules covered
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3
	PSO4

	CO1
	Describe the basic elements of a relational database management system
	
L1,2
	2
	3
	3
	2
	2
	1
	-
	-
	-
	1
	1
	-
	2
	1
	-
	-
	2

	CO2
	Design entity relationship for the given scenario. 
	
L2
	    1
	3
	3
	2
	2
	1
	-
	-
	-
	1
	1
	-
	2
	1
	-
	-
	2

	CO3
	Apply various Structured Query Language (SQL) statements for database manipulation.
	
L3
	3,4
	3
	3
	3
	3
	2
	-
	-
	-
	3
	2
	-
	3
	3
	-
	-
	3

	CO4
	Analyse various normalization forms for the given application.
	
L3
	3
	3
	3
	3
	3
	2
	-
	-
	-
	2
	1
	-
	2
	1
	-
	-
	2

	CO5
	Develop database applications for the given real world problem.

	

L3
	1,2,3,4
	3
	3
	3
	3
	2
	-
	-
	-
	3
	2
	-
	3
	3
	-
	-
	3

	CO6
	Understand the concepts related to NoSQL databases.
	L3
	5
	3
	3
	3
	3
	2
	-
	-
	-
	3
	2
	-
	3
	3
	-
	--
	3




Identified curriculum gap if any and Justification: 
	Identified Gap
	Justification

	1. Relational Algebra Tool
2. Object relation  Design
3. Backup and restore in practical
	1.Relational algebra queries using relational algebra tool
2.Object relational design using PHP admin
3. Backup and restore techniques






Proposed Actions to fill the identified gaps:
	1. Usage of  Multiple databases  like MySQL, Oracle, SQL Server
2. Transaction processing commands






Course Instructor Signature/s	                   CCI Signature					HOD


Appendix
Table 01: Cognitive Levels
	Cognitive Levels

	Cognitive level
	Revised Blooms Taxonomy Keywords

	L1
	List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc. 

	L2
	summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend 

	L3
	Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, experiment, discover. 

	L4
	Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer. 

	L5
	Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support, conclude, compare, summarize. 



Table 02: Program Outcomes (PO) and Program Specific Outcomes (PSO)
	Program Outcomes (PO), Program Specific Outcomes (PSO)

	PO1
	Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of complex engineering problems.

	PO2
	Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

	PO3
	Design/development of solutions: Design solutions for complex engineering problems and design system components or processes that meet the specified needs with appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations.

	PO4
	Conduct investigations of complex problems: Use research-based knowledge and research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

	PO5
	Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and modelling to complex engineering activities with an understanding of the limitations.

	PO6
	The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

	PO7
	Environment and sustainability: Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

	PO8
	Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

	PO9
	Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.

	PO10
	Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions.

	PO11
	Project management and finance: Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.

	PO12
	Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change.

	PSO1
	Implement and maintain enterprise solutions using latest technologies.

	PSO2
	Develop and simulate wired and wireless network protocols for various network applications using modern tools.

	PSO3
	Apply the knowledge of Information technology and software testing to maintain legacy systems.

	PSO4
	Apply knowledge of web programming and design to develop web based applications using database and other technologies.



Table 03: Correlation Levels
	Correlation Levels

	0
	No Correlation

	1
	Slight/Low

	2
	Moderate/ Medium

	3
	Substantial/ High
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