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Course Outcomes :

Co1 Explain Database Architecture and Representation Models

CO2 Use DDL and DML commands using SQL to retrieve data from the given table
COo3 Use Normalization techniques to design a database for a given application
CO4 Describe the transaction processing concept and apply storage techniques

CO5 Describe the concurrency control process and various relevant protocols
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Course Prerequisites

v'Basic knowledge of data.
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Syllabus

Unit |: Introduction 9 lecture hours

Introduction: An overview of database management system, database system Vs file system, Database system concept and architecture, data model schema and
instances, data independence and database language and interfaces, data definitions language, DML, Overall Database Structure.

Data modeling using the Entity Relationship Model: ER model concepts, notation for ER diagram, mapping constraints, keys, Concepts of Super Key, candidate
key, primary key, Generalization, aggregation, reduction of an ER diagrams to tables, extended ER model, relationship of higher degree.

Unit Il: Relational data Model and Language 11 lecture hours

Relational data model concepts, integrity constraints, entity integrity, referential integrity, Keys constraints, Domain constraints, relational algebra, relational
calculus, tuple and domain calculus.

Introduction on SQL: Characteristics of SQL, advantage of SQL. SQI data type and literals. Types of SQL commands. SQL operators and their procedure. Tables,
views and indexes. Queries and sub queries. Aggregate functions. Insert, update and delete operations, Joins, Unions, Intersection, Minus, Cursors, Triggers,
Procedures in SQL/PL SQL

Unit I11: Data Base Design & Normalization 8 lecture hours

Functional dependencies, normal forms, first, second, third normal forms, BCNF, inclusion dependence, loss less join decompositions, normalization using FD,
MVD, and JDs, alternative approaches to database design.

Unit I'V: Transaction Processing Concept 8 lecture hours

Transaction system, Testing of serializability, serializability of schedules, conflict & view serializable schedule, recoverability, Recovery from transaction failures,
log based recovery, checkpoints, deadlock handling. Distributed Database: distributed data storage, concurrency control, directory system.

Unit V: Concrrency Control Techniques 8 lecture hours

Concurrency control, Locking Techniques for concurrency control, Time stamping protocols for concurrency control, validation based protocol, multiple
granularity, Multi version schemes, Recovery with concurrent transaction, case study of Oracle.

Program Name: B.Tech Program Code: BCSE2073



(P
&r 9’,&98{%% Course Code :BCSE2073 Course Name : DBMS

School of Computing Science and Engineering

Contents
v Recoverability, Recovery from transaction failures
v Testing of Serializability
v Log based recovery, Checkpoints
v Deadlock handling

v’ Distributed Database: distributed data storage,
concurrency control, directory system.
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Distributed Database
A distributed database is a collection of multiple interconnected
databases, which are spread physically across various locations
that communicate via a computer network.
Features

« Databases in the collection are logically interrelated with each other.
Often they represent a single logical database.

- Data is physically stored across multiple sites. Data in each site can
be managed by a DBMS independent of the other sites.

* The processors in the sites are connected via a network. They do not
have any multiprocessor configuration.

« Adistributed database is not a loosely connected file system.

 Adistributed database incorporates transaction processing, but it is
not synonymous with a transaction processing system.
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Distributed Database Management System

 Adistributed database management system (DDBMS) is a centralized
software system that manages a distributed database in a manner as if it
were all stored in a single location.

Features
« Itis used to create, retrieve, update and delete distributed databases.

* It synchronizes the database periodically and provides access mechanisms
by the virtue of which the distribution becomes transparent to the users.

« Itensures that the data modified at any site is universally updated.

« Itis used in application areas where large volumes of data are processed
and accessed by numerous users simultaneously.

» Itis designed for heterogeneous database platforms.
It maintains confidentiality and data integrity of the databases.
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Factors Encouraging DDBMS
* The following factors encourage moving over to DDBMS —

 Distributed Nature of Organizational Units — Most organizations in the current times are
subdivided into multiple units that are physically distributed over the globe. Each unit
requires its own set of local data. Thus, the overall database of the organization becomes
distributed.

« Need for Sharing of Data — The multiple organizational units often need to communicate
with each other and share their data and resources. This demands common databases or
replicated databases that should be used in a synchronized manner.

»  Support for Both OLTP and OLAP — Online Transaction Processing (OLTP) and Online
Analytical Processing (OLAP) work upon diversified systems which may have common data.
Distributed database systems aid both these processing by providing synchronized data.

« Database Recovery — One of the common techniques used in DDBMS is replication of data
across different sites. Replication of data automatically helps in data recovery if database in
any site is damaged. Users can access data from other sites while the damaged site is being
reconstructed. Thus, database failure may become almost inconspicuous to users.

«  Support for Multiple Application Software — Most organizations use a variety of
application software each with its specific database support. DDBMS provides a uniform
functionality for using the same data among different platforms.
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« Advantages of Distributed Databases
» Following are the advantages of distributed databases over centralized databases.

* Modular Development — If the system needs to be expanded to new locations or new
units, in centralized database systems, the action requires substantial efforts and
disruption in the existing functioning. However, in distributed databases, the work
simply requires adding new computers and local data to the new site and finally
connecting them to the distributed system, with no interruption in current functions.

« More Reliable — In case of database failures, the total system of centralized databases
comes to a halt. However, in distributed systems, when a component fails, the _
functioning of the system continues may be at a reduced performance. Hence DDBMS is
more reliable.

« Better Response — If data is distributed in an efficient manner, then user requests can be
met from local data itself, thus providing faster response. On the other hand, in
centralized systems, all queries have to pass through the central computer for processing,
which increases the response time.

« Lower Communication Cost — In distributed database systems, if data is located locally
where it is mostly used, then the communication costs for data manipulation can be
minimized. This is not feasible in centralized systems.
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Types of Distributed Databases

« Distributed databases can be broadly classified into homogeneous and
heterogeneous distributed database environments, each with further sub-
divisions, as shown in the following illustration.

Distributed Database Environment

/\

Homogeneous Heterogeneous
Autonomous Non-Autonomous Federated Multidatabase
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Homogeneous Distributed Databases

 In a homogeneous distributed database, all the sites use
identical DBMS and operating systems. Its properties are —

« The sites use very similar software.

« The sites use identical DBMS or DBMS from the same
vendor.

« Each site is aware of all other sites and cooperates with other
sites to process user requests.

« The database is accessed through a single interface as if it is a
single database.
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Types of Homogeneous Distributed Database
* There are two types of homogeneous distributed database —

* Autonomous — Each database 1s independent that functions on

Its own. They are integrated by a controlling application and
use message passing to share data updates.

 Non-autonomous — Data is distributed across the
homogeneous nodes and a central or master DBMS co-
ordinates data updates across the sites.
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Heterogeneous Distributed Databases

* Ina heterogeneous distributed database, different sites
have different operating systems, DBMS products and
data models. Its properties are —

 Different sites use dissimilar schemas and software.

* The system may be composed of a variety of DBMSs like
relational, network, hierarchical or object oriented.

* Query processing Is complex due to dissimilar schemas.

 Transaction processing is complex due to dissimilar
software.

* Asite may not be aware of other sites and so there Is
limited co-operation in processing user requests.
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Types of Heterogeneous Distributed Databases

* Federated — The heterogencous database systems are
Independent in nature and integrated together so that they
function as a single database system.

« Un-federated — The database systems employ a central
coordinating module through which the databases are

accessed.
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Recommended Books

Text books

“Data base System Concepts”, Silberschatz, Korth, McGraw Hill,
V edition

Reference Book

1. C.J. Date, “An Introduction to Database Systems”, Addision
Wesley, Eigth Edition, 2003.

2. Elmasri, Navathe, “ Fudamentals of Database Systems”, Addision
Wesley, Sixth Edition, 2011.

Additional online materials
1. WWW.Tutoiralpoint.com/
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