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4.0 OBJECTIVES

After reading this unit, you will be ableto:
e understand the concept of databbase management system,
e know the structure and types of databases; and

e comprehend the database organization.

4.1 INTRODUCTION

The non-technica dictionary meaning of databaseis “a store of alarge amount of
information, especidly in aform that can be handled by acomputer”. A databaseis
acollection or set of related dataarranged-logicaly in astructured form designed to
meet the information requirement on non redundant operational data which are
sharable between different application systems. The advantage with a database is
that the dataremainsindependent of the application programsthat usethem. Further,
thedatais ble to any programme with alegitimate need for them, regardless
of where the data is physcaly located. It is dso accessble to any programme
regardiess of the language in which the programmeiswritten. Dataare not duplicated
indifferent locations. A database basically comprise datadementsor fieldseach of
which contains adatava ue about an attribute of aparticular entity. A set of amilarly
congtructed records congtitute a file which contains data records about an entity
type. Ultimately a set of related files stored together in alogica fashion comprise a
database. Dataare raw facts or intangibleideas about something and include numbers,
words, symbals, ideas, concepts and oral verbaisation.

The purpose of information systemsisto collect, process and sore large quantity of
data to obtain the information for effective decison making, planning and control.
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Moreover, in most organizations for reasons of volume, complexity, timing and
computationa demand, this collected data must be organised in a manner to serve
avaiety of user’sinformation request.

Data that stored in a database generdly fdl into a data hierarchy made up of
categories. These categories in the hierarchica order are : Fidds, Records, Files
and Database

Database

v

Fles

Records

v

Fields

At the lowest level datais organized into fields. A field represents a subject data
item, e.g., in case of bibliographic datafor books, we have Author Field, Title Field,
etc. Fields are made up of individua |etters, numbers or symbols. Once characters
arejoined into afield, then thefield istreated as a Unit.

eg. Ashok Kumar Singh = Author Field

Record ismade up of aset of related fields. A record can contain either onefield or
anumber of fields, for example arecord for abook may contain- Author Fidd, Title
Fed, Imprint Fidd, Edition Fidd, Collation Field etc. So for each book we may

have a separate record.

File is a st of related records. A file may contain as few as one or as many as
millions of records.

Databaseis thehighestinthehierarchy. A databaseisacollection or set of related
files

Higtoricdly, files came before database. Though database representsastep forward
from files, they arein fact congtructed from files.

Duetointringic advantages of database as mentioned earlier, the database organisers
arewilling to pay for the cogt of creation and maintenance of detabbase. An organizetion
that uses database rather than files can save time and money in developing the
gpplication program. It can exploit the data more efficiently, Sncethey areeasier to
getit. In adatabase, the datais organized into Record (logical) and Record (physical).
A logicd record conssts of more than one data dements or fields among which
somelogica connection exists. The contents of the field represent a set of qudities
or attributes about the particular real world entity represented by the record and the
logicd connection among the data dements or fidd is maintained by their physicd
representation or the data structure within the storage medium. The physical record
isabasic unit of data which is read from or written on the storage medium by a
sngle input/output command to the computer. One physical record often contains
multiple logica records or segments. The data file is a collection of one type of
stored records or interrelated data that are treated as unit and kept on a secondary



computer storage device. A set of Ssmilarly congtructed records comprise a file.
Physical storage areacontaining data could be program or group of dataor records
managed asasngle unit by the operating system of acomputer. A given physicd file
can be accessed in awide variety of ways.

Therecords can belocated in astorage medium randomly or directly, i.e., independent
of thelocation of any other record in thefile. Thistype of organizationiscalled direct
physicdl fileorganization or random accessfile When afileismaintained on assquentia
or random storage device in sequentid accessmodethenit iscaled asequentid file.
The searching of dataor datarecordsis generdly through anindex. Theinput to the
index file from each record is very important. The operation of creating an index file
from amadter fileisreferred to as inverson and files with indexes are often called
inverted files.

A database concept has traditiondly evolved from file-processing or management
system. It isacollection of related and cross referred files designed and crested to
minimisetherepetition of data. Theseintegrated filesare part of the overal database
system including the specidized software caled the database management system
(DBMYS), which alow datarecords to be created, accessed, updated, deleted and
retrieved. With the evolution of the database system and concepts, the same physicd
datacould be viewed in different logica waysby different gpplications. The database
management system bridges the gap between the logicd file description and the
physica organisation of database.

4.2 CONCEPTSAND DEFINITION OF DBMS

Database management sysem (DBMYS) is a programme, that makes it possible to
creste, use and maintain a database. When DBMS is used, the users need not be
concerned about the way data are organised or retrieved from the direct access
Storage device or the particular file from which the data are obtained.

The database management syssem (DBMS) can be defined as an integrated set of
programmes that serve as interface between gpplication programmes and a set of
coordinated integrated physical files caled a database. It provides access to the
organized group of data or data records for purposes of searching, manipulating
and reporting. The management of a database involves both definition of structure
for the storage of data and the provison of mechanisation for the manipulation of
data. Therefore any database management system usestwo languages adatadefinition
language (DDL) and a data manipulation language (DML)

The main role of data definition languageisto :

— Describe schema and subschema

— Describe the fields in each record

— Indicate key words

— Providefor logica and physica data independence
— Provide means for associating record.

Thefunction of datamanipulation languageisto provide the machinestheinformeation
for data manipulation, such as creation, updating, deletion, replacement, retrieva
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and sorting of dataor records. 1t dso enablesthe user and the gpplication programmes
to processthe datausing logicaly meaningful datanamesrather than physica storage
location. It dso dlowsthe user of the application programmesto beindependent of
physica datastorage and maintenance. The DML aso providesfor the useof logical
relaionship among theitems. Besdes DDL and DML, thereisaquery languagefor
the users of database. In brief, the DBM S will comprise the following modules to
operate on the central database :

a) Data Definition Language (DDL), a mechanism for organising and structuring
the database and defining the data dements.

b) DataManipulation Language (DML), used by programmersto manipulate data,
often used in conjuction with a high level language.

c) Query Language, for usersof the database who need answersto their question
d) areport writer for producing printed customised report.

€) adatainput system.

f) acommunication system to support a number of on-line aress.

The database approach to library automation can be explained with the help of a
diagram:
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Fig. 1: Database Approach to Library Automation
Advantage of aDBM S

A complete database management system separates the definition of datafrom the
programme that accesses it. This concept of data independence is one of the key
advantage of a database management system. The lack of dataindependence from
traditional approaches to progarmming also creates a significant maintenance
problem. As programmes are changed to reflect changing conditions or request
from users, dl the programmesin a system that access the files have to be dtered.
At aminimum, the record description in the programmes will have to be changed. It
may a o be necessary to make modificationsin the programme themsa vesto process



added data. With a database management system only programmesthat accessthe
actud fiddsdtered are generdly affected by achange. Programmesthat do not use
the dtered fields do not usudly have to be changed. As aresult, we have gained
some independence between the data and the programmes that access those data.
Thiskind of dataindependence is the essence of the database concept.

Themain functionsand the design objectives and bendfits of the database management
system are: (i) Integration, (ii) data independence, (iii) data retrieva, analyss,
modification and storage, (iv) privacy, (v) integrity controls and recovery methods,
(vi) compatibility, (vii) concurrency support, (viii) support of complex file Sructure
and access paths.

The overview of the database management system is given below :

Data Application
Diction
all Retrieve
Entity User
description Gy P /
update)
RBMS
definitio \ Data definit 0(
. - Data
Language Relaionship

4.3 STRUCTURE OF DBMS

The conceptualisation of the database management system startswith the definition
of the schema A schema is aformulation of the schema in the language interface
offered by aDBMS. A schema comprises two parts:

i) alogicd schemaand
i) aphysca schema

The logical schema is concerned with exploiting the data structure offered by a
DBMS in order to make the schema understandable to a computer. The physica

schema, on the other hand, dedl's with the manner in which the conceptud database
shall get represented in the computer as astored database. It can be said that there
is no graight forward step by step procedure to be followed in arriving a the

conceptua schema It isnot surprising, therefore, that two different people looking

at the same universe of discourse may end up with different conceptua schema or

even the same person looking a agiven universe at two different timesmay produce
two different schema.
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Conceptua Schema
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The conceptual schema should have the following properties:
— It should correspond well with the red world of which itisamodd.

— It should capture as precisdly as possible the information content of the red
world.

— It should be complete.

— It showed be possible for the conceptua schemato support different externa
schema as per the requirements of the users of the information system.

— Therepresentation of conceptua schemashould be stablein order to makethe
specification of both, the logica schema and the physica .

Externd
Schema
User 1

Mapping

Statements

Externd Externd

Schema Schema Firg
User 2 User 1 —> Leve

Mapping Mapping

Statements Statements

DQ\MS

Software

Conceptua schema Second
Internal schema Third

Schema easy for the DBA. In terms of schema, the DBMS has a three-level
architecture. Thefirgt level sructure of DBMS is the externd level which refersto
theway the usersview thedata. The externa level isalso called sub-schema A user
may be interested in a smal portion of the database which will form his externd
view. The architecture of aDBMSisillustrated in figure 2.

The second level conceptud schema representsthe total information content of the
database. It givesaglobd or integrated view of the database. The third level of the
architecture is the internal schema. The Interna view describes how the data is
actualy stored and managed on the storage media. It specifies what indexes exi<,
how fields are represented and the physical sequence of the stored records. The
internd schemais built up using theinternal DDL. The conceptud/interna mapping



satements ensure physica datainterdependence. The mapping components between
internal schema and secondary storage device, i.e., direct access storage device
(DASD) is called access method.

Thusdesigning of efficient and effective database sructure hasled to the identification
of three distinct planes or levels of data abstraction and description. These three
levelsare:

i) Externd or usersview level.
i) Conceptud schemaleve.
iii) Interna or physicd leve.

The conceptud schemais machine and appli cation software independent description
of total database. The term schema is used to mean an overdl chart of the entire
database. The conceptua schemamight be regarded as an overdl logicd database
description. The model of conceptual schema or model base hasto be as stable as

possible.
Data Models

In a database the data is usudly logicaly and physicaly organised according to
some data model. A data model is a collection of conceptua tools for describing
data, data relationship, data semantics and data constraints.

The data base generdly structure their data. on the bass of one of the following four
data models:

i) Reationa data model

i) Network data model

iii) Hierarchicd datamodel

iv) or acombination of these three or some subsets of these three models.

The hierarchical or network data models have been in use since the early 1960s,
wheress the rdlaiond mode was proposed as a modding structure in the early
1970s. The difference between these three data models is the way they represent
therdaionship of entitiesor ther attributes. These model smake use of three database
congraints-smple sequence relationship, hierarchica relationship and network
relationship.

Internal Schema

The physicd organization and layout of the database on the sorage deviceiscdled
theinterna view. Theinternd view is represented by means of the interna schema,
which not only definesthe physica structure of the stored database, but also specifies
the methodsthat may be used to locate thelogically related datarecords, insert new
record and delete records.

44 TYPESOFDBMS

The DBMS can be classified from different perspectives. But the DBM Sisclassified
according to the way they present datato the user. But it isimportant to stress that
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the way data are presented to the user does not bear any resemblance to the way
the data are actualy physicaly stored. On the basis of the data structure models,
the DBMS are generdly of three types:

i) Hierarchicd DBMS
i) Network DBMS
i) Relationd DBMS

The hierarchicd DBMSisthe oldest of the three types. In thisthe datais Sructured
in such amanner that each element is subordinate to another in adrict hierarchical
manner. The hierarchical relationship between data e ements or recordsissmilar to
genus-species, parent-child relationships. The relationship between the two data
elements or records in a hierarchicd relationship is therefore one of super and
subordinate rdationship. The advantage of such DBMS issmplicity.

Entities

HAZA@_\ Blr—iﬁz—\ 011—452—\

All Al12

i) Network DBMS

In anetwork DBMS, the network support n:m relationship. A network can be a
hierarchy but hierarchy cannot be anetwork.. Defining anetwork style of database
requires condderable kill and planning and changing such system is difficult.

The network structure

Further if the origind designer who is familiar with the relationship is not available,
then maintenance and change can consume a congderable number of man-hours .

i) RDBMS

Reationa DBM S have been evolving sincetherelationa datamode was proposed
in 1970 by Edgar F Codd of IBM. The relationd modd is a radicaly different
goproach to the problem inthat it concentrates on Smplifying the view of the database
into one made up of flat tables. The data are organised in two dimensiona tablesas

given below. Such tables are easy for auser to develop and understand. The name
is derived from the fact that each table represents arelation.



Name City Profession I ncome (monthly)
Ashok Dehi Medica 40000
Neelam Varanas Legd 15000
Mohan Cdcutta Scientists 20000
Deepak Mumbai Engineer 30000

Since different users see different sets of data and different relaionships among
them, it is necessary to extract subsets of the table columns for same users and to
join tables together to form larger tables for others. The mathematics provides the
badis for extracting some columns from the tables and for joining various columns.
This capability to manipulate rdaions provides aflexibility not normadly avalablein
ahierarchical or network structure.

The relationd database management system has many advantages. Most of the
DBMS are based on relationad mode because it is relatively easer for the user to
understand.

4.5 DATABASE ORGANIZATIONAND
DEVELOPMENT

The database design is a step by step procedure. The database design is done
usudly by asysem andyst or database adminigrator. The overal processof detabase
development and its organization are :

i) Panning — The overal scope and objectives of the database is defined. The
hardware and software reguirements and constraints must be identified.

i) Survey of Users Needs — The survey/study must be conducted to identify the
needs of potentia users. An attempt should be made to ascertain present and
future needs.

i) Conceptua Design — The conceptud design of the database is a two-stage
process:

a) Thedesignof aconceptud schemawhichisan abgtraction of thered world
Stuation under congderation, and

b) Dedgnof alogicd dructure, representing this schema

The designing of a conceptua schemaimpliesthe representation of that part of
the‘real modd’ that the databaseis about. The entities must be identified about
which information or datais to be included in the database.

iv) Physca Database Design — At this stage the conceptual mode is trandated
into physical database modd that conformsto the features of particular DBMS.
Every DBMS hasiits own database structure to store information.

V) DedgnImplementation—The physca modd isimplemented with thead of the
database management system in establishing information storage and retrieva
systems of the organization.
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vi) Testing and Evaduation — The implemented design is tested to ensure whether
the system isworking as expected. The system must be eva uated/monitored to
maintain optimum level of effidency.

4.6 RELATIONAL DATABASE MANAGEMENT
SYSTEM

The database management system based on the relational model was proposed by
E.F. Codd of the IBM in 1970 and since then it has become an important concept
in DBMS technology. The DBMS for micro-computers are based on relationd
model becauseit isrelatively easy to understand from the user point of view. The
basic concept in the relational modd isthat of areation which isaset of theoretic
notion.

From the pragmatic pointsof view, onecanlook at arelaionasatable. Therdations
expresed in the form of atable has the following characteritics :

i) Columnsin atable are dways homogenous. In other words the column of a
table dways contain items of the same kind whereas items in different columns
may not be of the same kind.

i) Eachitem isasmple number or character string.

iii) All rows of atable are distinct i.e. atable does not contain two row which are
identica in every column.

iv) The ordering of rows within atable isimmaterid.

V) The column of atable are assigned digtinct names and the ordering of these
columnsisimmaterid.

Hence each column and rows of a table can be unigdly identified by its content.
Consequently one can use content addressibility asameansfor accessing individua
rows of the table,

So arelational databaseis acollection of databelonging to asystem spread over a
number of relaions.

Relational Algebra

Let us congder, the rlationa model formaly. Thisis cdled reationd asrelationd
agebrashall be concerned with the rel ation asadatastructure and with the operations
that can be performed onit. Thekeys(dataitems) play animportant rolein relationa
data base management system. The keys serve two basic purposes :

— ldentification of tuples
— Egtablishing relationship between tables

The keys can be made up of asingle attribute caled single key attribute or multiple
attributes called multi-key attributes. Keys formed by multiple attributes are dso
caled composite or concatenated key.

The Cartesian product of two set A and B, denotedby A X B is
AxB ={(ab):aeAandbeB}



The expanded Cartesian product X of n-set A1, A2, ... Anisdefined by

X A A, ...An={a,a, ....a) }

The dlement (a, &, .... a) is called an n-tuple. Let there be two tuples d and e
whichare(d,,d,.....d ) and(e,, €,.... € ) respectively. One can definethe operation
of concatenation (") as.

ae =(d,d,...dne,e, ....e)

1Y 2

That is the concatenation operator applied to two tuples of degree m and n
respectively yidds a (m+n) tuple.

The unit on which a rdation is congructed is known as a domain. They are two
kinds of domain —smple and compound. The smple domain is defined as a set of
which each dement is an integer or each dement of which isa character string. A
compound domain is the expanded Cartesian product of afinite number , N(N>1)
of ampledomains. N is caled the degree of the compound domain.

GivendomainD,, D, .... D, we define arelation R as a subset of the expanded
Cartesan product of these domains asfollows :

R(D, D,..D) CX(D,D,...D)

Ingenerd, we say that arelation defined over ndomain hasadegreenor isin n-ary.
The dement of this set are n-tuples. The definition of arelation gives anameto the
relation and specifies the components over which it is defined. These components
are referred to as relation attributes or attributes for short. A relational schemais
defined to beacollection of relation definitions. It should be obviousthat therelationa
schema can be used to represent the data base schema

Relaiona Table for books
Order no | Author Title Supplier Date
215 William, J. Information Student Friends 31.3.1999
Technology
216 Naveen Prakash Database VishwaVidyaaya 1.4.1999
Management Prakashan
217 Singh, R.K. Child Psychology | Current Books 2.4.1999
218 Mishra, L. Organic Chemistry | Popular Book House | 3.4.1999
219 T.Ld Algebra Vikas 5.4.99

The above table contains information about books: order no, supplier, title, date of
order. While congructing the tables of the rdationd modd one has to fulfil the
following requirements

— Each table must be given a unique heading
— Each atribute must be given aname, referred to as keys

— Each entity record or tuple corresponding to a row in the table must have an
attribute or combination of attributes which serves as unique identifier referred
to asaprimary key.

Within one table, we consder a set of attributes which defines the entity type or a
particular facet of the entity typewith which we may be concerned in agiven context.
Each row or tuplein thetable represents datafor aparticular order. An attribute B
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is sad to be functionaly dependent on the attribute A if the vaue of attribute A
aways determines the vaue of the attribute B.

A—>Bi.e, A isdeterminant of B
A functiona dependency may involve more than two attributes.
Normalisation

The normdisation technique is concerned with trandating a conceptud design into
ast of well designed rdlationd table. The normalisation isamgjor task in designing
ardationd database. The process of normdisation ensures that there will be no
problem in updating the database and that operations on the various relations will
not lead to inconsstent and incorrect data. During the normaisation process, the
designer first looks to be sure that the relations are in first norma form, next he or
she checksfor second norma form and findly for third. Thefirst norma formrequires
that dl occurrences of arecord type contain the same number of fidds. It may be
noted that normaisationisprimarily amed at preventing or reducing detamaintenance
problemsrather thanimproving retrieva efficiency. Normaisation of reaionsremoves
anomaliesin the database.

The second and third norma forms require the designer to examine the relaionship
between key fields and other fields in the record. To conform to second and third
normal forms, each non-key field must give usinformation about the entire key and
nothing but the key.

e.g. suppose that one has areationship asfollows:

Order Author Title Supplier  Data
No.

If author and title forms a composite key, this relaionship is not in second normal
form. Note that its author and title would be repeated in each record that stores
information about a part in another. If the author changed then every record of a
order number would have to be updated. What would happen if there were no
order number relating to author or book. Thenitispossiblethat databasewould like
to keep track of the author, snce there would be no record having its author. The
relations can be made to conform to second norma form by splitting it into two
relations.

Order Author Title Supplier  Data
No.
Author Title Supplier Data

Ordernumber and Author could be the combined key for the relation and author
can be the key for the second.

Thus normaisation is asystematic process of transforming initial conceptual design
fird into a set of rdaiond table in First norma form (INF) by assgning a unique
key to each entity type table and removing repesting group from the tables by
splitting eachinto two or more new entity typesor relation tables. The set of relationa
tablesin INF may be changed into set of tables in second norma form (2NF) by
removing partid functiona dependencieswithintables. It isaccomplished by splitting
of these dependencies into new separate tables. The set of tablesin 2NF may be
converted into anew set of tablesinthird norma form (3NF) by diminating trangtive
dependencies.
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First norma form (INF), Second norma form (2NF), Third normal form  (3NF),
Fourth norma form (4NF), Fifth norma form (5NF), and the highest normd formis
caled domainvkey norma form (DK/NF).

Example of Nor malisation Process

Employee
Employee Name Place of Work Child
Child name Dateof Birth  Sex
Employee | Place of work Child
name
Child name Date of birth | Sex
Ashok Varanas Surj 12-7-1985 M
Vinay New Ddhi Arpita 14-7-1986 F
Surendra | Allahabad Ashish 15-10-1988 M
Representation of employee
Employee | Place of work |Child name Date of birth Sex
name
Ashok Varanas Surg 12-7-1985 M
Vinay New Dehi Arpita 14-7-1986 F
Surendra Allahabad Ashish 15-10-1988 M
Fig 2(a) Employeein 2 NF
It can be split into two representation employee and child.
Employale I|Employee Child
| | Place IEmployee Child Date Sex
name of work name name of birth
Employee | Place of Employee|Child name | Dateof | Sex
name work name birth
Ashok Varanas Ashok Surg 12-7-1985 | M
Vinay | New Ddhi Vinay Arpita 14-7-1986 | F
Surendra | Allahabad Surendra| Ashish  [15-10-1988 | M

Fig 2 (b) Employeein INF
Functional Dependencies

Dependency refersto the re ationship among attributes. Theseattributes may belong
to the same relation or different relations. Dependencies can be of various types,
viz. functiona dependencies, trangitive dependencies, multi-level dependenciesetc. 7
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Functiona dependenceisareationship that exists between any two fiddsor attributes.
Wemay say that afidd A of ann-set O isfunctionally dependent upon field B of O
(writtenB ® A) if each vadue of B has precisaly one vaue of A corresponding to
it a every ingant of time,

It can be represented as
) J® K
i) J® L
i) K® J
iv) L® K

Trandtive dependency is a form of intermediate dependency. For example if we
have attributes or groups of attributes A, B and C such that A determines B and B
determinesC, i.e.

A® B
B® C

In the above example, we can say that there exist trangitive dependency between A
and O.

The multi-vaued dependency refers to m:n ( many to many) relationships. The
multivalued dependency exist between two data items when one value of the first
dataitem givesacollection of vaues of the second dataitemi.e., it multi-determines
the second data items.

Self Check Exercise

1) Discussthe definition and functions of DBMS,

2) Explain the important components of DBMS.

3) What isreaiond database management system ?
Note: i) Writeyour answersin the space given below.

i)  Check your answer with the answers given a the end of this unit.

4.7 SUMMARY

The use of database management system represents one of the most sgnificant
trendsin thefield of computer-based information systems. A database management
sysem (DBMYS) isacollection of softwarefor processing acollection of interrel ated
data known as ‘database’ . The objective of a database management system isto



facilitate the creation of datastructure and relieve the programmer of the problem of
setting up complicated files. A complete DBMS separates the definition of data
from the programmes that access it. With a DBMS, it is possble to design file
structures much more easily and to set up a database that can be used by anumber
of different gpplication programmes. In modern times RDBMS is being developed
and used more and more.

4.8 ANSWERSTO SELF CHECK EXERCISES

1) Thedatabase management system (DBMYS) can be defined asan integrated set
of programmesthat serves asinterface between application programmesand a
set of coordinated integrated physical files called a database. A database
management system provides the capabilities for cresting maintaining and
changing a database as wdl as retrieving information from it. In other words
DBMS is a series of programmes that alows the user to easlly creste and
modify database. The database is a collection of related sets of data or data
filesthat are Sructured in various waysto meet multiple processng and retrievd
needs of users.

The main functions of DBMSare:

i) Integration

i) Dataindependence—logica and physica

i) Dataretrieva, andyss, modification and storage

iv) Primary

V) Integrity controls and recovery methods

vi) Compatibility

vii) Concurrency support

viii) Support of complex file structures and access paths.
2) Theimportant components of DBMS are:

i) DataDefinition Language (DDL) It provides the mechanism for organizing
and gtructuring the databases and defining the data dements.

i) DataManipulation Language (DML). It provides the mechanism for data
manipulation such as cregtion, updating, deletion, replacement, retrieva
and storage of data or records.

lii) Query Language— This providesthe mechanismto provide answersto the
user queries.

Iv) Daainput sysem—for inputting of data
v)  Communication sub-system - to support a number of on-line users.

3) Therdationd database management systemisaDBM S based on the relationa
model of data organization. It wasfirst propounded by EF Coded of the IBM
in 1970. In the relationa DBMS the relations between data or entities are
expressed in the form of tables.
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Data . Collection of facts made up of numbers, characters and symbol
stored on acomputer in such away that it can be processed by the
computer.

Database : Anintegrated collectionsof files of data stored in astructured form
inalarge memory, which can be accessed by one or more users at
different terminds.

DBMS : Database management sysemisaseriesof programmesthat alow
the user to easily create and modify databases.
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