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5.0 INTRODUCTION

We all live in an age where the world is full of data and information. You must have
heard of internet, which has become a huge source of information and also growing
everyday. The amount of data is actually very large to access and maintain. For
example, if we go to the bank to deposit or withdraw funds, if we make booking in a
hotel or railways reservation, even purchasing items from a supermarket or Mall all
these activities involves an automatic update of the database which keeps the
inventory of the store room or showroom items.

In the traditional database applications, where most of the information was stored and
accessed in either textual or numeric form. But nowadays, video clips, pictures files,
weather data, satellite images and sound image files are stored in separate and
specialized databases such as multimedia databases.

If your school Principal just wants to know the marks of a student named

Kalpana in your class. There could be more than one Kalpana in the class, but if the
data is organized in a proper manner, the information can be provided in few seconds
to the Principal. To get the right data and information you must have some database
accessing tools with you, so that information can be accessed and managed in a timely
and effectively manner. Data must therefore be collected in an organized form so that
you can get the data in very less time.

Also, in daily routine activities we come across a large number of organizations such
as, University System, Airlines, Banks, Manufacturing Company etc. The functions
performed by these organizations vary from one another. Accordingly data is needed
to store, manage and accessed.

This unit will provide you the overview of Database Management System (DBMS),
file system and its advantages including its types. Also you will learn the pictorial
representation of data in the form of Entity-Relationship (ER) Diagram. You will
learn in detail about ER Diagrams and how to draw it.
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5.1 OBJECTIVES

After going through this unit, you will be able to:

describe Database Management System and File System;
advantage and uses of DBMS;

explain types of DBMS;

explain and draw Entity Relation Diagrams (ERD); and

list applications of Databases.

5.2 INTRODUCTION TO DATABASE

A Database Management System (DBMS) is formally defined as:

A database management system (DBMS) is a collection of programs which enables
users to create and maintain a database. The DBMS is hence a general-purpose
software system that facilitates the processes of defining, constructing and
manipulating databases for various applications.

Before DBMS came into existence traditional file approach were used for data
handling. Let us see basic differences between file approach and DBMS.

5.2.1 File System vs. DBMS

Database is the term which may be a little new to you, but understand data as the
collection of some values and when data becomes useful, it becomes information.
Now question arises how you will save data? You will save in computer memory, but
how and in what form? You will save the data in memory; the answer is in the form
of files. The answer is, you will save the data in memory and in form of files.

Data storing can be done manually also. But in case of large amount of data, this task
can become difficult and could be full of errors. So, to avoid all these difficulties
computers are used. You can say that move on to a computer from traditional filing
approach or use computerized system for data handling good for the organization
which requires a large amount of data handling.

5.2.2 Traditional File System or File Oriented Approach

In the traditional file processing approach, generally each business application was
designed to use one or more specialized data files containing only specific types of
data records and saved in different files.

Taking a very simple example of your daily expense, how much money you are
spending and how much you are saving can be kept in a different file. Monthly
expense would be kept in different file. An organization may keep yearly inventory
report and production department related information in different files. This system
may be better and reliable than the manual handling of the system now let us see how
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many types of files are there in the system. In order to save the relevant information in management systems

the relevant file.

Generally, there are three kinds of files: Master File, Transactional, Work File and
Database File.

Master File: A file containing static information or the information which does not
change frequently. For example employee personal details like his name, address,
spouse name etc.

Transaction File: A file in which the data is updated after every regular interval of
time. For example in sales file how much sales has happened are updated every
week or on daily basis.

Work File: This is a temporary file which helps in sorting and merging of records
from one file to another. Where a record is form by combining multiple related fields.
For example a record named Account will have fields: name, address, account no.
account type etc

Database File: It is a suite of programs which typically manages large structured sets
of determined data, offering ad hoc query facilities to many users. They are widely
used in business applications. A database management system (DBMS) can be an
extremely complex set of software programs which controls the organization,
storage and retrieval of data (fields, records and files) in a database. For example,
bank accounting system.

Now after, seeing at different files you should be able to categorize the data and can
save it in the respective files. A database management system helps in storing related
data, performing queries on data, and updating of data. Let us see some advantages of
DBMS.

DBMS has many advantages such as:

1) Reduction in data redundancy: It means that DBMS helps in removing
duplicate data from the database. If any type of duplicate entry arises, then
there is man (DBA, database administrator) who can Centrally control the
data and arrange data in non duplicate forms on the basis of Primary Key .
now what is a Primary Key ? It is a unique field and has non duplicate
information. For example, Roll Number is always unique and different for
every student which is not repeated. So, Roll Number is a primary key to store
the student data uniquely. You will notice that Redundancy leads to several
problems:

i) Duplication of Efforts.
ii) Save the storage space / memory where data is saved.

2) Provides security: Restrict users to access all the information of the database
by providing passwords and rights. There are also various coding techniques
to maintain the security of important and crucial information from
unauthorized users and accidents.

3) Data can be shared among various users: In a database system, data can be

easily shared by different users. For example, student data can be share by
teacher department subject wise, Fee department, library etc.
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fact that the data contained in the database should be accurate and consistent.

5) Data Integrity : Since a large number of users can access database together
at the same time. So, to maintain the same data/information correct every time
and at every place during any operation is called data integrity. For example,
someone wants to make change in the address of the student Ashish record in
the Fee Department and at the same time if Librarian is also sending some
letter to Ashish’s address. The updating of address should be done at both the
places (Fee Department and Library Department) to avoid inconsistency and
such operations maintain data integrity.

5.2.3 Types of DBMS

Take example of an excel sheet having columns and rows where you have to save data
and also you can apply various operations such as modification, updation in the sheet.
These operations are very essential component of a DBMS.

In a database, how data is stored, how data is searched for answering a query plays
very important role. On the basis of representation of data, DBMS has been broadly
divided into four types. The division had been done in order to reduce the response
time of a query and to save memory.

Now, we will discuss about types of databases. These categories are made on the
basis of the ways in which data are stored in the database:

. Sequential (“Flat File”)
. Hierarchical

. Network

. Relational

In business organizations or large applications, generally two types of data models are
used in DBMS: (i) relational data model (ii) object data model (it is not covered here).
But still many legacy applications are still running on hierarchical and network model.

Broadly Classification of DBMS is done on the basis on various parameters like:

a) Number of users of system whether single user or multi user system.

b) General purpose or special purpose database. Flat File: A flat file

c¢) How data is stored and can be accessed. can be defined as a

text file in which you
Now let us discuss these different categories of DBMS o can organize the data
in your own format
Sequential Files and it is not linked
with any other file. In
In this approach, data is stored in a single file (flat file). You must hy his the data is
Microsoft Excel Spread sheet files; spread sheets are sequential in n{ processed in the way
flat files. the data is stored.

If you want to keep track of your money or finances on weekly basis. The amount
you have spent in purchasing items. Let us say you want to note down 6 items you
purchased this week and five items next week then you will find that you are typing
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shop name and address over and over again which is a waste of time and memory
space of your computer. Similarly in sequential file system, same data is stored again
and again. This is one of the major disadvantages of sequential file.

Assume that you are storing the following information again and again:

Item no.

Description of an item
Price

Quantity

Shop name

Address of shop

Date of purchase

Nk wN -

If you use a flat sequential file, you have to store the same information repeatedly.

A flat sequential file, you can see, as a file having information exactly in the format in
which it is generated without proper structuring.

This system is good for very small data storage. If only few records and some tables
are required then in that case a flat file will usually serve the purpose. It does not
maintain any relationship between data stored and does not avoid redundancy of data
in the file.

For example, we can take the table below which keeps the information about the items
sold in a general store, here you will find some repetition of the data in Table 1:

Table 1: ITEM SOLD

Item Name Price Quantity Store Name Date of Sale
Bread 12 1 ABC 26-02-2009
Butter 25 1 ABC 26-02-2009
Biscuits 30 2 ABC 26-02-2009
Maggi 25 1 ABC 28-02-2009

Advantages of File System:

a) Itis simple and easy to implement.
b) It can be used for small databases.
c) Itis used where no links between data or files are required

Disadvantage of File System:

a) Duplication of data Entries

b) Since the access mode is sequential or in a single order, the system gets slower for
large databases.

¢) The file is hard to recover if it is corrupted or system crashes.
Before we discuss other types of database, you should understand various
terminologies like attribute, tuple, record, keys and constraints in databases:

Let us see the Table 2, which is having STUDENT information. This Table 2 is
having column names : Roll No., Student Name , Class, Subjects. These column
names are called attributes.

Introduction to database
management systems
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Table 2: STUDENT

Tuple |

Attri —
ttribute —

RollNo Student Name Class Subjects

12 Prateek XII Computer Science
13 Srikant Xl Maths

14 Prateek XII Computer Science
15 Kalpana XII Computer Science
16 Elina XII Maths

Attribute: It is the column name in the table. For example in the STUDENT table:
RollNo, Student Name, Class , Subjects are attributes.

Tuple : It is the Row in the table. We call it a data record also. For Example 12,
Prateek, XII, Computer Science together makes first record of the STUDENT table.

Relation: Collection of tuples and attributes makes a relation of a table, for example,
STUDENT relation as given in Table 2.

Primary Key: The Primary key of a table uniquely identifies the record . For
example, in a class there could be two students with the same name, as you can see
there are two Prateek in the class so, to identify a particular student there is a roll no
which is provided to every student and that is unique. It means different for every
student roll number will be different so in this case, RollNo is the primary key.

Table3: STUDENT table and its Primary Key

RollNo Student Class Subjects
(Primary Key) Name

12 Prateek XII Computer Science
13 Srikant XII Maths

14 Prateek XII Computer Science
15 Kalpana XII Computer Science
16 Elina XII Maths

18 Kalpana XII Computer Science

Foreign Key: The Foreign Key is the key of a table which is used for referencing the
other table for example, in a school library if Librarian wants to see issued book to a
particular student, he/she will refer that with the roll no. of that student so, in this case
in the Library table RollNo of a student is the Foreign Key which is the Primary key
in the STUDENT table. Here, BookNo is the Primary Key for LIBRARY table and
RollNo is the Foreign Key which is the Primary Key in the STUDENT Table.

Table 4: LIBRARY

BookNo RollNo Title Issued Date
(Primary Key) (Foreign Key)

CS123 12 Database Systems | 26/05/2009
CS124 23 Hardware Concepts | 12/05/2009
CS125 14 Systems Software | 22/06/2009
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There are Various Constraints in Database Systems. The constraints mean various
checks on the database which are used to validate the data in the table. These are some
constrains :

KEY Constraint

NOT NULL constraint
Semantic Constraint
Referential Integrity Constraint

Key Constraint: While designing any database, you must specify one attribute or
combinations of attributes which must be unique. That unique key becomes the
Primary Key to be used to identify tuples or records. For example RollNo is the
primary key in the STUDENT table and BOOK table BookNo is the primary key.

NOT NULL Constraint: In this validation, it says that no Primary key should have
NULL value. For example, every student must possess a roll no.

Semantic Constraint: It expresses the general restriction on the data or defines some
boundary condition on the required attribute. For example, a student can be issued two
books at a time.

Referential Constraint: This check requires that a data of an attribute which is
referred to should actually exists as an entity in some table. DBMS keeps a check on
the referential integrity when a referenced value is inserted or changed.

For example, the LIBRARY table, RollNo 12 (student name : Prateek) must exist in
STUDENT table when referred to by the LIBRARY table.

RollNo Student Name Class Subjects

12 Prateek XII Computer Science
\ | Referential Constraint

BookNo RollNo Title Issued Date

CS123 12 Database Systems | 26/05/2009

Arrow represents a referential integrity Constraint.
Now let us look into another type of DBMS which is a Hierarchical DBMS.
Hierarchical Databases Model

In this kind of databases, data are stored in the form of a hierarchy. Hierarchy
database is like a tree structure which has one root and many branches. It uses the
concept of parent child relationship. In this type of database a single file may have
many relationships with many files.

This system is very advance compare to a flat file (sequential file system), where in a
business has to deal with several files which are hierarchically related to each other.
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Let us take an example of Customer and Supplier System. A Store name ABC which
is a store of several departments, each department is having a storekeeper, number of
staff, and their address. Each department is having several products and each product
is having product number, product description and price. Also, the available quantity
of different products are stored in the database. Further, information about suppliers of

different products is stored in which the database.

This example of Store can be shown in a tree like structure as given below:

In the Figure Tree (T1): A department is having various products and here table

Department is acting as a parent because it has various products (Table Product which
is acting as a child). Further in fig T2, Product table has many Suppliers and in II part
it has shown that a Supplier (Supplier table with attributes Supplier_name,
Supplier_Street and Supplier_City) delivers/supplies various Orders.(Order Table

with attributes Order Number and Order_description)

Department
Name of Depart Sto;?;;zp o No. of Staff Address
Product ?
Product No Product description
Figure 1 (a): Tree (Tl)
Dradnet
Product No o
Product description
Supplier T
Supplier No. Supplier name Supplier_street Supplier_city

Figure 1(b) : Tree (Tz)

Supplier

Suppplier_name Supplier_Street

Supplier_City

Order ?

Order _No

Order _description

Figure 1 (c¢) : Tree (T3)
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Advantages of Hierarchical Databases: Hierarchical database is having following
advantage:

1) Hierarchical model is simple to construct.
2) This type of database is generally used in daily life organizations where data
is organized in hierarchically organized domains, component assemblies in

manufacturing, personnel organization in companies.

3) Accessing of data is faster in hierarchical database compared to sequential
database.

Network Model/Network Database

Network model was developed in mid 1960s as part of work of CODASYL
(Conference on Data Systems Languages) which proposed programming language
COBOL (1966) and then network model (1971).

The basic objective of network model is to separate data structure from physical
storage,

Compared to hierarchical database, network database eliminates unnecessary
duplication of data with associated errors and costs.

Network Model: In this model, a parent can have many children and a child can also
have many parent records. These records are physically linked through linked lists.

Advantages of Network Model over Hierarchical Model

a) It eliminates unnecessary duplication of data with associated errors and costs .

b) It uses concept of a data definition language, data manipulation language

c) It uses concept of m:n linkages or relationships , which means that an owner
record can have many member records. Similarly a member record can have

several owners. But a hierarchical model allows only 1:n

Considering the same example (which we have taken for Hierarchical model) for
Network Model as:

A Store ABC which has many Customers and takes various Orders from various
Suppliers of many Products.

Customer: Customer No, Customer name, address, City.
Order : Order No, Order Description, Supplier no, Order Date
Supplier : Supplier No, Supplier Name, Address, Contact No.

Product : Product No, ProductDescription,ProductPrice
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A Customer record can have many Orders and Orders record can have many Products.
Product record can be owned by both Order and Product records both.

In the figure below, Supplier table shows a relation link with the Order Table .
A Supplier record can delivery many Orders.

Supplier_name Supp_street Supp_city Order_no

Order
Description

111

Supplier link Order link

Relation-link

Figure 2: Records and Links (Network Model)

Here, boxes are record types and lines are links. In figure 2, Supplier has to
supply/deliver the Order. Many Suppliers can deliver/supply many Orders. This is the
relation-link between them.

You can summarize the Network Model by greater flexibility links between records of
the same type are not allowed while a record can be owned by several records of
different types .

Relational Model

In this model of DBMS, data is stored in two-dimensional table (rows, and columns),
this is a model relation between two tables exists with something in common or some
data which these two tables share. Each column of a table is referred to as an
attribute and the values which it may contain is called domain of values.

This is model was proposed by IBM researcher E.F. Codd in 1970. It is more of a
concept than a data structure. Its internal architecture varies substantially from one
RDBMS to another. Relational Database model use relational concept of mathematics
in a table.

You can understand Relational Model where
Each row is a record or tuple
Each column is an attribute

For example, details of a shop where a Product (product-no, product description,
price, quantity), and its Supplier details (supplier no, supplier name, production-no)
are stored igwprapirs. Let us say these are named asdipgdpet and Supplier.

N 3 below, table der are having
Order_No (PK)

\ .
at Supplier No (Primary Key) (PK) and they (Su| related with each
ot €. Order_Description
Supplier_Name

\Supplier_No (FK)
Supplier_Street
Date of Order
Supplier_City

Figure 3: Supplier and Order Relationship (Relational Model)
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PK = Primary Key
FK = Foreign Key

— Supplier_No is the primary key for supplier table as it uniquely identifies the record.

— Order _No is the primary key in the Order Table since it uniquely identifies the
record.

— Supplier_No is the foreign key for the Order Table which comes from supplier
Table and used for Refreshing the Record

A relational database is a finite set of relational schemas. A relational scheme is
defined as the relational model which represents data as two-dimensional tables
called relations.

The contents of a table are rarely static thus the addition or deletion of a row is
required. Some advantages of relational model is:

Mostly used by the most popular type of DBMS in use.
It has various integrity rules which ensure data consistency.
Easy to use and handle data.

Remember that a "relation" is a table of records, not a linkage between records.
The degree of a relation is the number of attributes in the table, For example if a
table (relation) is having four columns then the degree of that table is four.

1 attribute is a unary relation-for example, the wife has one husband.

2 attributes is a binary relation-for example, two employee works in two
departments.

N attributes is an n-ary relation for example many relationship is SUPPLY
between supplier and Project. Where each relationship associates three entities,
Supplier, Part and Project - whenever Supplier supplies part to Project.

[] Check Your Progress 1

1) State True/False for the following statements:

1) A record is collection of unrelated fields.
ii) In sequential file, data redundancy does not occur.
iii) Columns in a table are known as attributes.
iv) In relational model, relations are established in the form of parent-child
relationship
v) Relationship between University and its students is unary relation.
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2) Summarize the features of Hierarchical Database.

Database development is having its life cycle. It can be seen as the steps involved in
database development. In next section, we will explore life cycle of database
development.

5.3 DATABASE DEVELOPMENT LIFE CYCLE

Whenever you are given a task to design a database system, then the logical steps, you
will follow is to design that system is known as life cycle of the system.

First of all a written document is prepared where you keep all the data on which the
system runs, For this purpose you can divide your work in the following steps:

a) Analysis: Analysis of the data means how frequently the data in the system is
changing, what are the sources for data etc.

b) Objective and Constraints: You must know the objectives, problems and
constraints of the system by defining these things for the system to be developed,
you will be in position to tell that is the new database is to perform, what are the
activities this new database system is going to do and in what way these activities
to be done.

c) Database Design: In this activity you will decide the master files (where
data is not frequently changing), transaction files (where data is changing very
often and some calculation has to be performed on them). On the basis of this,
database is designed conceptually, physically and logically.

d) Define scope and boundaries: here, you have to decide what is to be stored
on new database system and what to be is stored elsewhere.

e) Testing of database: It is to checking whether the new proposed database
developed by you fulfills all client requirements or not, in other words
functionality of the system are checked during testing.

f) Maintenance of database system: After the database system is developed, it
need to be maintained, it includes correction of some mistake, adding new
components into the system or adding some new features as per new needs of the
client etc.

Now let us see some details of conceptual, physical and logical database modeling.

Conceptual Data Model
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A conceptual data model identifies the highest-level relationships between the management systems

different entities. Conceptual data model include:

the important entities and the relationships among them.
no attribute of entities are specified at this level.
primary key is specified, at this level.

The Figure 4 is an example of a conceptual data model:

Product

l Supplier/Store

Figure 4: Conceptual Design

From the Figure 4, you can see that the only information shown via the conceptual
data model is the entities which describe the data and the relationships between those
entities and other information (such as attributes, primary key) is shown.

Logical Data Model

A logical data model describes the data in as much detail as possible, without
considering to how they will be physical implemented in the database. Features of
a logical data model include:

» All entities and relationships among them.

» All attributes for each entity.

» The primary key for each entity.

» Foreign keys (keys which are used for identifying the relationship between
different entities).

» Normalization is done at this level.

The steps for designing the logical data model are as follows:

Product
1) entities.
2) Product_Id en different entities.
g Prod_des _ltlty_'
If there Category ips in the system, those are resolved here.
Normalj Unit_Price
Qty

The Figure 5 is an gxample of a logical data model where you can observe various

attributes of Produet—and-SJ;gpe-te.kSs“%ffe identified as (Product_ID, Prod_des,

Category etc): Store 1d Shopkeeper/STORE

Store_Name
Address
Contact_No
Supplier_No
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Basic differences between Conceptual Data Model and Logical Data Model are:

» Inalogical data model, primary keys are present, whereas in a conceptual
data model, no primary key is present.

* Inalogical data model, all attributes are specified within an entity. No
attributes are specified in a conceptual data model.

» Relationships between entities are specified using primary keys and foreign
keys in a logical data model. In a conceptual data model, the relationships are
simply stated, not specified, so we simply know that two entities are related, but
we do not know that what attributes are used for this relationship.

Physical Data Model

Physical data model represents how the model designed actually will be built in the
database. A physical database model shows all table structures, including column
name, column data type, column constraints, primary key, foreign key, and
relationships between tables. Features of a physical data model include:

»  Specification of all tables and their columns.

» Foreign keys which are used to identify relationships between tables.

» Denormalization may occur based on user requirements. Also physical
considerations may cause the physical data model to be quite different from the
logical data model. Physical data model will be different for different RDBMS.
For example, data type for a column may be different between MySQL and SQL
Server.

. Product (28 bytesz\ . . y
In Figure 6 mgmasutaha accuniad b warious Tables and their attributes are shown.

Product Id: Integer

For example H

Prod_desc: Varchar (20)
Price : Float
Qty: Float

° Store (44 bytes)

Store_Id: Integer

Store_Name: Varchar (20)
Contact_no: Integer
Address: Varchar (20)
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Figure 6: Physical Design

5.3.1 Fundamentals of Data Modeling

Data Models are basically a way of structuring or describing data, also defines a set of
operations which can be performed on the data, such as selection, some tuples from a
table or joining of two database tables etc. When you recognize anything in a high-
level or abstract view of database is called logical model.

You can categorize Data Models as a collection of conceptual tools for describing
data, data relationships and data semantics (meaning of data) and data constraints.

Object-based Logical Models: It describes data at conceptual and view levels. We
will study Entity-Relationship (ER) modeling in the next section. ER model represents
the relationship between different entities in the system.

Record-based Logical Models: Record based models are so named because the
database is structured in fixed format records of several types. Each record type
defines a fixed number of fields, or attributes and each field is usually of fixed
length.

5.3.2 Entity Relationship Models

As the name suggests Entity Relationship Models illustrates the relationships between
Entities.An Entity is a Real time Object like Shop, Customer, School, Department,
Supplier, Order, Buyer, Shopkeeper etc.Here, the Data Modeling the focuses on the
representation of data in the form of diagrams.

See, what a relation is; you are going to a particular shop again and again for
purchasing same kind of items. Next time when ever you will go, he will recognize
you. That means you have set up some relation with that shopkeeper.

This is a relation between two entities say Kalpana (Buyer) and Srikant (Shopkeeper).
And between them the relation is of purchase goods.

Entity-relationship model: A logical representation of the data for an organization or
for a business area. The E-R model consists of entities which have attributes
and relationships between these entities.

ER-Model was originally proposed by Peter in 1976. Simply stated, the ER model is a
conceptual data model that views the real world as entities and relationships.
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You will find it very interesting in drawing the relationships between various entities.
Advantages of ER-Model

ER-Model is useful because it facilitates communication between the database
designer and the end user during requirement analysis. Following are the main

advantages of ER models:

(a) It provides the clear and readable relationship between entities in the system for
the database designer as well as for the end user.

(b) It views an enterprise as being composed of entities that have relationships
between them.

(c) It maps well to the relational model. The data model can easily be transformed
into relational tables.

For designing ER model for any system you need three features of the system:
1) Entities: It specifies real world items in the system.

2) Relationships: It signifies the meaningful dependencies between entities of the
systems.

3) Attributes: It specifies properties of entities and relationships.

The graphical representation of these features are :

Entity : ——Hf ENTITY

Relationships :

Attribute :

Entity Type: Generally a collection of entities which share common properties or
characteristics. For example, in the database of a University, STUDENT is an entity
type. There are many students in a University and they share common characteristics
such as: each one has a name, a roll number, department etc.

On the basis of characteristics of entities, they are divided into two categories:

Strong Entity
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Strong Entity: It is defined as “An entity type whose existence does not depend on
some other entity type”. For example Student entity is a strong entity.

Weak Entity: A weak entity is defined as “An entity type whose existence depends
on some other entity type”.

For example, in the database of a company EMPLOYEE is an entity type. Some
companies keep information about the dependents of each employee. In this case, the
entity DEPENDENT is a weak entity, since the existence of one of its instances
depends on the existence of the corresponding instance in the EMPLOYEE entity

type.

Attribute: A property or characteristic of an entity type that is of interest to the
organization. For example: name is an attribute of the entity STUDENT, similarly roll
number also is an attribute of entity STUDENT.

Key Attribute: An attribute that uniquely identifies individual instances of an entity
type. For example, roll number is a key attribute of the STUDENT entity type. Each
student has a unique roll number.

Derived Attribute: An attribute whose value can be calculated from another attribute
is known as derived attribute. For example, the attribute “Years of Experience” for
the entity type EMPLOYEE, can be derived from the difference of the current year
with the value at the attribute “Start Date” (start date of employment).

Multivalued Attribute: An attribute that may take on more than one value for a
given entity instance. For example, “Skills” is an attribute of the entity type
EMPLOYEE, that may take more than one value, that is why it is a multivalued
attribute.

An ER Diagram is used for representing ER-Model. There are some standard
symbols which are used in ER-diagram for representing entity, attributes etc.
Following is a list of symbols used in ERD:

ER Diagram Notations
Symbol Meaning
1. Entity Type
2. Weak Entity Type
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3. Relationship

5. ( ) Key Attribute

6. @ Multi Valued Attribute

7. ______ Derived Attribute

—_ e — —_ _ =

Cardinality Relation 1: N for E1:E2 in R

The various types of Relationships are called the Degree of a Relationship which
reflect the number of entities associated with a relationship. The n-ary relationship is
the general form for degrees n. Special cases are the binary and ternary where the
degree is 2 or 3 respectively.
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In a relationship entities are diagrammatically represented as follows:

ENTITY

OR

—f Entity

a) One and only one instance of an entity

— Entity

b) Zero or one instance of an entity

= Entity

¢) One or more (>1) instances of an entity

@ Entity

d) Zero or more (>0) instances of an entity

Entity

e) More than one (>1) instances of an entity

[1 Check Your Progress 2
1) State True/False for the following statements:-
a) ER model represent relationship between entities.
b) Multivalued attribute can take only one value.
¢) In binary relationship only two entity types participate in a relation.

d) An attribute is a property of an entity.
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2)

3)

4)

S.

Explain the reasons why we study the E-R model of a database.

What is “degree of a relationship”? Give a simple example for each of the three
types of relationships described in this unit and draw the corresponding E-R
diagrams.

3.3 ER Models and Database Designs

Whenever you are solving any problem of a database design or when you need to save
some data in the database, you need to prepare a preliminary list of functions and
transactions which the proposed system model must support. For this a activity some
of the things need to be done are:

a)
b)
9]
d)

Identify the list of entities and select the key or identifier for each, entity.
Prepare a list of relevant attributes for each entity.
Identify the relationships between entities in the system.

Finally draw a complete ER-Diagram which will be the blue print of Database
Design.

For example in a University system which keeps a detailed database of the students

n
D

2)

3)
4)

formation. Make an E-R diagram for students who are having History as a subject:

In this case there are two entities Student and History.

Relationship between Student and History subject is that he has history as a
subject.

Attributes of Student entity are ID, Name , Address, Course.

Attributes of History are Course, Teacher, Semester and Department.
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Figure7: ER-Diagram of student and subject taken

In the designing of a database the entities are converted into corresponding table
names, and their attributes are defined as the fields of the respective table. The
relationship between the entities identify the Primary Key and Foreign Keys or the
reference key with which two tables can be connected.

Mapping of ER Diagram into a Database Design
If we take the above example into database design, we will have two tables.

STUDENT
HISTORY

Attributes of the table STUDENT are: ID, Name and Address, and Course and
attributes of Table HISTORY are: Course, Teacher, Semester, Department.

These two entities are having relationship (Has). You may identify the Primary and
Foreign key in a relation ship is used for the referencing of data between two tables.

The student id which is the primary key in the Student table can be referred as the

foreign key in History table.

If we take another example of a software company which handles many software
projects. The company controls these projects which are managed by employees of
the company. An employee supervises other employees who works on a project.

For designing database for this system, first of all identify the entities in this system
and their attributes. Then identify relationships between entities and finally an ER-

Diagram may be drawn.

Here in this system we may have mainly three entities:

COMPANY
EMPLOYEE
PROJECT
Entities and their attributes
Entities Attributes

COMPANY comp_name, comp_add, no_of_emp
EMPLOYEE emp_id, ename, emp_add, sex
PROJECT project_id, proj_no, location

The various relationships which hold among these entities are:
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- Employee works for a Project
- Company controls Projects
- Employee works for company

- Employee is assigned a Project

An ER-Diagram showing relationship among entities Company, Employee and
Project is shown in Figure 8:

street

< emp_name >
SEX

< emp_add >

EMPLOYEE COMPANY
! domain )
assigned PROJECT

proj_id location
() )
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Figure 8: ER-Diagram for Company, Employee and Project management systems

5.4 APPLICATIONS OF DBMS

DBMS is a type of computer application dedicated to managing a database. Database
applications span a huge variety of needs and purposes from small scale to large scale.
The term database application usually refers to software for tasks like keeping and
maintaining records. It is a software where you can easily access data,

(Data Retrieval), insertion, deletion and updating of records.

There are many DBMS available in market, some of these are:

* Sybase

e MySQL

e Oracle

* MS Acess

¢ Informix
* SQL Server

* Foxpro

There are many areas of our life in which DBMS can be used. Some of the areas of
applications and Industries where DBMS is extensively used are:

* Banking and Insurances

* Railways

* Hospitals and Health Sector
* Retail Marketing

* IT industry BPO

* Education

*  Transport

*  Manufacturing

e  Share Market

0 Check Your Progress-3
1) State true/false for the following statements:
a) Oracle is not a DBMS.
b) MySQL is a DBMS.
¢) An ER-diagram gives a view of the system and entities of the systems.
d) DBMS can not be used in the area of banking applications.

e) In a student table, roll number can be a primary key of the table.
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1)

2) In daily life problems, where do you see the applications of database?

5.5 SUMMARY

A Database management system (DBMS) can be seen as a software package which
allows users to design, create, access and maintain and view data. In databases, you
can store and maintain data property. You can present the database design pictorially
in the form of ER-Diagram, The database system supports multiple views of the same
data. For example, a clerk may only be able to see his details, whereas the manager
can view the details of all the clerks working under him. In this unit we have
discussed the types of databases, like relational, network and Hierarchical databases.
We have discussed about the relation between the attribute values, entity types etc.
We have discussed the two approaches for storming data in computers i.e file system
approach and database approach. There are some limitations of File System Approach
which includes data redundancy, data independence and difficult to get quick answers
to simple queries. So, database approach is brought into practice for handling data
properly and efficiency.

5.6 SOLUTIONS AND ANSWERS

Check Your Progress 1

@ F
(i) F
(i) T
(iv) F
V) F

2) Features of Hierarchical Database:

(i) Features of Hierarchical Database can be defined as a set of record "types"
for example supplier record type, department record type, part record type

(i1) A set of links connecting all record types in one data structure diagram (tree)
(iii) At most one link between two record types, hence links need not be named
(iv) For every record, there is only one parent record at the next level up in the tree

for example every county has exactly one state, every part has exactly one
department
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(v) No connections between occurrences of the same record type . management systems

3) Restrictions in Network Data Model

(1) In Network database links between records of the same type are not allowed,
while a record can be owned by several records of different types

(ii) It cannot be owned by more than one record of the same type (patient can
have only one doctor, only one ward)

Check Your Progress 2

1))

2)

3)

(@ T
(b) F
© T
d T

The E-R model of a database is studied because:
(1) It helps the database designers to understand the relationship between different

entities in a database. It is used as a conceptual data model, which represents the
structure and the constraints of a database that is independent of the software.

(ii) It is a tool for communications between database designers and end users
during the analysis phase of database development.

“Degree of a relationship” is the number of entity types that participate in a
relationship.

Unary relationship is a relationship between the instances of a single entity type.
Binary relationship is a relationship between the instances of two entity types.

Ternary relationship is a relationship among the instances of three entity types.

is
married
to

Person

Figure 9(a): Unary Relationship

Course_No
Course
Name

Course

Student
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Course
Name
| /
Professor Course

Classroom

Figure 9 (c¢) : Ternary Relationship

4) Strong Entity: Strong entity is an entity type which exists independent of all
other entity types, in contrast with the weak entity type, whose existence depends on
some other entity type. For example, MEMBER is an entity type in the database of an
insurance company. Entity type DEPENDENT, keeps information about the
dependents of each instance of the entity type MEMBER. For example if Archana is
a member, and she has two children Elina and Angel. The company keeps
information about Elina in the entity type MEMBER and the information about Elina
and Angel in the entity type DEPENDENT. If Archana decides not to be a member
of the insurance company anymore, her information together with her children is
removed from the database. However, if Elina decides not to be a dependent anymore
that would not impact Archana, she still is a member of the company.

Relationship: Entity relation is a meaningful association between (or among) entity
types. For example, the relation between STUDENT and COURSES OFFERED
entity types is that each student in the University takes some of the courses offered in
the University.

Simple Attributes: It is different from composite attributes, it cannot be broken down
into smaller components. For example, in STUDENT entity type. Roll Number is a
simple attribute, while Name is a composite attribute since it consists of First Name
and Family Name.

Derived Attributes: It is different from simple derived attributes, are those attributes
whose value can be derived (calculated) from other related attribute values that are
stored in the database. For example, ALUMNUS is an entity type of the database of a
University. “Years of Study” is an attribute of this entity type, whose value can be
easily calculated using the attributes “Start Date” (of the studies) and ‘“Graduation
Date”.
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Check Your Progress 4

) (@ F
(b) T
© T
d F
@ T

2) DBMS is very useful in day to day activities. All day to day transactions can be
saved and one can maintain address book, phone diary in the form of databases.

3) ER-diagrams makes the task easy by giving a view of real world which consists
of set of objects. An ER-Diagram represent entities and relationship among them.
ER-Diagram is very useful for creating tables of a database.

5.7 FURTHER READINGS AND REFERENCES

1) Elmasari, Navathe, “Fundamentals of Database Systems”, Addision Wesley,
New Delhi. Year 2000.

2) Korth,Silbertz,Sudarshan, “Database Concepts”. McGraw Hill, Singapore,
Year 2002.

3) Date CJ. “ An Introduction to Database Systems”, Addision Wesley,New
Delhi,Year 1986.

Reference Web Link:

http://www.databasedev.co.uk/
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