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Course Description & Format
This course introduces database design and creation using a DBMS product. Emphasis is on data dictionaries, normalization, data integrity, data modeling, and creation of simple tables, queries, reports, and forms. Upon completion, students should be able to design and implement normalized database structures by creating simple database tables, queries, reports, and forms. Course Instructional Objectives 

1. To introduce the concepts and techniques in database design and implementation

2. To develop understanding of relational algebra and relational query languages
3. To provide experience of database application development
Course Student Objectives 
1. Develop a database schema from database requirements
2. Effectively use SQL for database construction, manipulation and retrieval
3. Draw and Investigate Data Flow and Entity Relationship Diagrams

4. List Relational Data Models and Relational Algebra Operators

5. Understand and manage database performance issues
Course Contents
Following is the topic-wise breakup of the course:

Session 1: Introduction

One-to-one introduction

Course Introduction, Teaching & Assessment Methodology

Distribution of Course Outlines
Discussion on Course Outline

Setting up of Norms

A Brief introduction to Database Systems
Data vs. Information Vs Knowledge
Why organizations need data?

OLTP VS OLAP
Session 2: Database System Introduction (Chapter no. 01)
Characteristics of the Database Approach

Actors on the Scene
Workers behind the Scene
Advantages of Using the DBMS Approach
A Brief History of Database Applications

When Not to Use a DBMS
Learning Outcomes

The session will describe the basic introductory concepts necessary for a good understanding of database models, systems, and languages.

Session 3: DBMS Concepts and Architectures (Chapter no.02)
Data Models, Schemas, and Instances 
Three-Schema Architecture and Data Independence
Database Languages and Interfaces
The Database System Environment
Classification of Database Management Systems

Learning Outcomes

The main learning objective of the session is to introduce databases, typical users, and DBMS concepts, terminology, and architecture and environment.
Session 4 & 5: Data Modelling Using the Entity-Relationship (ER) Model (Chapter no. 12, 13) 
Using High-Level Conceptual Data Models for Database Design
A Sample Database Application
Entity Types, Entity Sets, Attributes, and Keys
Relationship Types, Relationship Sets, Roles and Structural Constraints

Weak Entity Types

Refining the ER Design for the COMPANY Database
ER Diagrams, Naming Conventions, and Design Issues
Example of Other Notation: UML Class Diagrams
Relationship Types of Degree Higher than Two

Generalization and Specialization

Recognize when to use super type/ sub type relationships in data modeling

Develop a sub type/ super type hierarchy for realistic business situation

Learning Outcomes

Students will be able to understand several topics related to conceptual database modelling and database design. The concepts of the Entity-Relationship (ER) model and ER diagrams will enable them to present their understanding and design on paper.
Session 6: The Relational Data Model and Relational Database Constraints (Chapter no.04)
Relational Model Concepts

Tables

Keys

Relational algebra 

Relational Set Operator
Relational Model Constraints and Relational Database Schemas 
Update Operations, Transactions, and Dealing with Constraint Violations
Learning Outcomes

This session will help the students to understand the basic concepts of relation model constructs.
Session 7: Data Normalization 

Conversion of un-normalized form to Normalized form

First Normal Form

2nd Normal Form

3rd Normal Form

Learning Outcomes

The learning objective of this session is to teach students about the different Normalization techniques.

Session 8: Conversion of ER model Into Relational Model (Hand outs)
Converting entities into relations
Converting attributes into columns

Implementation of relationships using keys

Different types of database anomalies

Learning Outcomes

This session will give students hands on exposure of converting ER model into Relational model.

Session 9: Mid Term Exam 
Session 10: Implementation of Relation Model using Microsoft Access
Session 11: Data Definition Language 
DDL statements

Create table

Alter table

Constraint implementation

Learning Outcomes

The learning objective of this session is to teach students about Data Definition Language.
Session 12 & 13
Data Manipulation Language

Structured Query Language fundamentals

Select statement

Create table, columns, and relationships
Learning Outcomes

This session will help the students to understand about the basic concepts of structured query language.

Session 14
Aggregate functions
Sum, Average, Count, Maximum, Minimum

Joins

Equi Join, Self Join, Inner Join, Left Join, Right Join

Learning Outcomes
This session will help the students to understand the concepts of aggregate functions and different types of joins.

Session 15

Final Project Demonstration+ Viva 
Recommended Book (s), Text and Software:

Database Systems: A practical Approach to Design, Implementation and Management (6th Edition) Year 2015
Thomas M. Connolly, Carolyn E.Begg
Modern Database System 

10th or 9th edition 
Jeffery A. Hoffer, V. Ramesh, Heikki Topi

ASSESSMENT METHODOLOGY

	Class Activities and Quizzes
	20

	Project + Viva
	20

	Mid Term Exam
	25

	Final Term Exam
	35

	Total
	100


CALENDAR OF ACTIVITIES
	Lecture No
	Topic
	Activity

	1
	Introduction
	Lecture

	2
	Database System Introduction and Concepts and Architectures
	Lecture/discussion

	3
	DBMS Concepts and Architectures
	

	4
	Entity Relationship Modeling
	Lecture/Class Activity

	5
	Entity Relationship Modeling
	Lecture



	6
	Enhanced Entity Relationship Modeling
	Lecture/ Class Activity

	7
	The Relational Algebra and Relational Calculus
	Lecture/ Assignment N0.1

	8
	Mid Term
	Assignment No.02 
Final Project proposal Submission

	9
	ER model into Relational Model
	Lecture 

	10
	Database Anomalies and Functional dependencies
	Lecture

	11
	Normalization 
	Lecture

	12
	Data Definition Language
	Lab Work Assignment no.03

	13
	SQL queries (DML)
	Lab Work/ Class Activity 

	14
	SQL queries (DML)
	Lab Work

	15
	Project Viva
	Project Viva 
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