itﬁ DBMS (MU - Sem 4 - Comp.) 1 Table of Contents

MODULE 1

Introduction, Characteristics of databases, File system v/s Database system, Data Abstraction and Data Independence,

DBMS system architecture, Database Administrator.

Chapter 1 : Introduction to Database Concepts 1-1to 1-6
1.1 Introduction to DBMS 1-1
1.2 Characteristics of DBMS 1-2
1.3 File System v/s Database System 1-3
1.4 Database Users 1-5
Chapter 2 : Database Architecture 2-1to 2-9
2.1 Three-Levels Schema Architecture 2-1
2.1.1 Data Abstraction 2-1
2.2 Data Independence 2-3
2.3 Database Administrator (DBA) 2-4
2.3.1 Roles of Database Administrator 2-4
2.3.2 Responsibilities of DBA 2-5
2.3.3 Skills Required for DBA 2-5
2.4 Detailed DBMS Architecture 2-6
2.4.1 Query Processor Components 2-6
2.4.2 Storage Manager / Storage Management 2-7
2.4.3 Transaction Management 2-8
2.5 Working of DBMS 2-8

MODULE 11

The Entity-Relationship (ER) Model : Entity types - Weak and strong entity sets, Entity sets, Types of Attributes, Keys,

Relationship constraints : Cardinality and Participation, Extended Entity-Relationship (EER) Model : Generalization,

Specialization and Aggregation.

Chapter 3 : Entity Relationship Data Model 3-1 to 3-26
3.1 Entity-Relationship (ER) Model 3-1
3.2 Entity set 3-1
3.3 Attributes 3-3
331 Types of Attributes 3-3
34 Relationships 3-7
35 Relationship Types based on Constraints 3-8
3.6 Extended Entity-Relationship (ER) Model 3-11
3.6.1 Specialization 3-11
3.6.2 Generalization 3-12

3’5 TechKnowledge

Publications



TF DBMS (MU - Sem 4 - Comp.)

Table of Contents

3.6.3 Attribute Inheritance 3-13
3.6.4 Constraints and Characteristics of Specialization and Generalization 3-13
3.7 Aggregation 3-17
3.8 Solved ER Designing Examples 3-17

MODULE 111

Introduction to the Relational Model, Relational schema and concept of keys, Mapping the ER and EER Model to the
Relational Model, Relational Algebra-operators, Relational Algebra Queries.

Chapter 4 : Relational Data Model 4-1 to 4-20
4.1 Relational Model 4-1
4.2 Relational Database Schema 4-3
4.3 Relational Model Constraints 4-5
4.4 Domain Relational Constraint 4-5
4.5 Entity Integrity Constraints 4-6
4.6 Referential Integrity / Foreign Key 4-7
4.7 Concept of Keys 4-10
4.8 Mapping Entities to Tables 4-11
4.9 Mapping Attributes to Columns of Table 4-12
4.10 Mapping Relationships 4-14
4.11 Mapping Inheritance Constraints 4-16
412 Solved Examples 4-17
Chapter 5: Relational Algebra 5-1 to 5-16
5.1 Relational Algebra 5-1
5.2 Selection Operation (o) 5-1
5.3 Projection Operation (7) 5-3
5.4 Rename Operation (p) 5-4
5.5 SET Operation 5-4
551 Union Operator 5-5
5.5.2 Intersect Operator 5-6
553 Difference Operator 5-7
5.6 Cross Product / Cartesian product 5-9
5.7 Join Operation (<) 5-10
5.8 Relational Division Operator 5-13
5.9 Operator Precedence 5-14
5.10 Relational Algebra Queries - Solved Examples 5-14

?fg TechKnowledge

Publications



R DBMS (MU - Sem 4 - Comp.) 3

Table of Contents

Module 1V

Overview of SQL, Data Definition Commands, Integrity constraints :
integrity, Check constraints, Data Manipulation commands, Data Control commands, Set and string operations, Aggregate

function-group by, having, Views in SQL, Joins, Nested and complex queries, Triggers

Key constraints, Domain Constraints, Referential

Chapter 6 : Structured Query Language 6-1 to 6-19
6.1 Overview of SQI 6-1
6.1.1 Role of SQL 6-1
6.2 SQL Data Types 6-2
6.3 Data Definition Language (DDL) 6-4
6.4 CREATE Statement / CREATE Table 6-4
6.5 Create Table with Integrity Constraints 6-5
6.5.1 Domain Integrity Constraint 6-5
6.5.2 Entity Integrity Constraint 6-6
6.5.3 Referential Integrity Constraint in SQL 6-7
6.6 ALTER Table 6-8
6.7 Rename Table 6-9
6.8 Truncate Table 6-9
6.9 DROP Command / DROP Table 6-9
6.10 Data Manipulation Language (DML) 6-10
6.10.1  INSERT Statement 6-10
6.10.2 DELETE Statement 6-11
6.10.3 UPDATE Statement 6-11
6.11 Data Control Language (DCL) 6-12
6.12 Privileges 6-12
6.13 Granting Privileges 6-14
6.14 Revoking of Privileges 6-16
6.15 Transaction Control Language (TCL) 6-16
6.16 Solved Designing Problem 6-17
Chapter 7: SQL Security 7-1to 7-43
7.1 Data Query Language (DQL) Commands - Simple SQL Queries 7-1
7.1.1 SELECT Clause - Select all Columns 7-1
7.1.2 SELECT Clause - Select Specific Columns 7-2
7.1.3 SELECT Clause - Select Unique Records 7-3
7.2 Ordering Query Results - ORDER BY Clause 7-4
7.3 SQL Operators 7-6
7.3.1 Filtering Query Results - WHERE Clause 7-6
7.3.2 Arithmetic Operators 7-7

-{g TechKnowledge

Publications



TF DBMS (MU - Sem 4 - Comp.)

Table of Contents

7.3.3
7.34
7.4

7.4.1

7.4.2

7.4.3

7.4.4

7.5

7.6

7.7

7.8

7.9

7.9.1

7.9.2
7.10
7.11
7.12
7.12.1

7.12.1(A) COUNT()
7.12.1(B) SUM()
7.12.1(C) AVG()
7.12.1(D) MIN()
7.12.1(E) MAX()

7.13
7.14
7.14.1
7.15
7.15.1
7.15.2
7.15.3
7.15.4
7.15.5
7.16
7.16.1

7.16.2

Comparison Operators 7-7
Logical Operators (AND, OR, NOT) 7-8
SET Operations 7-9
Union Operation 7-9
Intersect Operation 7-10
Except Operation 7-11
Nesting SET Operations 7-11
Range Searching Operators - Between 7-12
Pattern Matching Operation - Like 7-12
Limit Clause - Restricting Rows in Result 7-16
SQL Functions (MySQL) 7-17
String Functions 7-18
Case Manipulation Functions 7-18
Character Manipulation Functions 7-19
Arithmetic Functions 7-20
Date Time Functions 7-22
Aggregate Functions 7-23
Types of Aggregate Functions 7-23
7-24

7-25

7-25

7-25

7-26

7.12.1(F) Summary of Aggregate Functions 7-26
GROUP BY Clause - Grouping Query Results 7-26
HAVING Clause - Filtering Grouped by Query Results 7-28
Apply Conditions with GROUP BY. 7-28
Introduction of Views 7-29
Creating a Views 7-31
Dropping Views 7-32
Modifying a Views 7-33
Advantages of Views 7-33
Disadvantages of Views 7-34
Nested and Complex Queries 7-35
Independent Subquery 7-35
Multiple Row Subquery 7-36
Solved Problems 7-40

7.17

?fg TechKnowledge

Publications



TF DBMS (MU - Sem 4 - Comp.)

Table of Contents

Chapter 8: Triggers

8-1to 8-5

8.1

Triggers

8-1

Module V

BCNF.

Pitfalls in Relational-Database designs, Concept of normalization, Function Dependencies, First Normal Form, 2NF, 3NF,

Chapter 9 : Relational Database Design 9-1 to 9-30
9.1 Pitfalls in Relational Database Design 9-1
9.2 Design Guidelines for Relational Schema 9-3
9.3 Normalization Process 9-5
9.4 Functional Dependencies 9-6
9.5 Solved Examples on Functional Dependencies 9-7
9.6 Types of Functional Dependencies 9-10
9.7 FD Properties (Armstrong’s Axioms / Closures of FD) 9-12
9.8 Decomposition 9-15
9.9 Keys and Attributes in Keys 9-16
9.10 Normal Forms 9-18
9.10.1  First Normal Form (1NF) 9-18
9.10.2  Second Normal Form (2NF) 9-19
9.10.3  Third Normal Form (3NF) 9-21
9.10.4 Boyce-Codd Normal Form (BCNF) 9-24
9.10.5 Fourth Normal Form (4 NF) 9-25
9.11 Converting Relational Schema to Higher Normal Forms 9-27
9.12 Solved Examples on Normalization 9-28

Module VI

Transaction concept, Transaction states, ACID properties, Transaction control commands, Concurrent Executions,
Serializability - Conflict and View, Concurrency Control : Lock-based, Timestamp-based protocols, Recovery System : Log

based recovery, Deadlock handling.

Chapter 10 : Transaction 10-1 to 10-21
10.1 Concept of Transaction 10-1
10.2 Fundamental Properties of Transaction / ACID Properties 10-3
10.3 Transaction States 10-6
10.4 Transaction Control Language/Commands (TCL) 10-7
10.5 Transactions Schedules 10-8
10.6 Serial Executions / Transactions / Schedules 10-9

3’5 Ie:hunouledgé

iblications



?:E DBMS (MU - Sem 4 - Comp.) 6 Table of Contents
10.7 Concurrent Executions / Transactions / Schedules 10-10
10.8 Serializability / Serializable Schedule 10-12
10.8.1  Conflict Serializability 10-12
10.8.2  View Serializability 10-15
10.9 Precedence Graph (Test for Serializability) 10-17
10.10  Solved Examples 10-19
Chapter 11 : Concurrency Control 11-1 to 11-17
11.1 Concept of Concurrency Control 11-1
11.2 Conflicting Transactions 11-1
11.3 Problems Caused by Concurrent Executions 11-2
11.4 Concurrency Control Schemes 11-5
11.5 Lock Based Protocols 11-5
11.5.1  Working of Locking Protocol / Locking Scheduler / Locking Manager 11-7
11.5.2  Granting Locks 11-9
11.5.3  Rejecting Locks 11-9
11.6 Two-Phase Locking (2PL) 11-9
11.6.1 Modified Versions of Two-phase Locking Protocol 11-11
11.6.2  Lock Conversions - Upgrading and Downgrading Lock 11-12
11.7 Timestamp Based Protocols 11-13
11.8 Thoma's Write Rule 11-15
Chapter 12 : Recovery System 12-1 to 12-22
12.1 Database Recovery Concepts - System Recovery 12-1
12.2 Database Recovery Concepts - System Failure 12-2
12.2.1  Failure Classification 12-2
12.3 Log-Based Recovery 12-3
12.3.1  Deferred-Modification Technique (REDO Algorithm) 12-5
12.3.2 Immediate-Modification Technique (UNDO Algorithm) 12-9
12.4 Recovery Related Structures - Checkpoint 12-12
12.5 Shadow Paging 12-13
12.6 ARIES - Algorithm 12-15
12.7 Concept of Deadlock 12-16
12.7.1  Approaches for Deadlock Prevention 12-18
12.7.2  Deadlock Detection and Recovery 12-19
aaa

-“'g TechKnowledge

Publications



