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 S4 EXERCISE

Seloot the boest ansyer Tor the Tollow e Ve (N

I. Duplication of data In different files is called
A  Dateinconsistency 8 DOetereduncancy C Dataoverfiow D Invalid date

I, If data Is not updated In a file In flle based data management systems, what type of problem

will It cause?
A. Dats inconsistency B. Data recundancy
C. Date overfiow O Invalid data
. A recordis also called:
A Attribute B Entity C. Property D. Tuple
Ilv. An attribute is also called:
A Record B Entiy C Fielg D. Relation
v. Whatis a thing of Interest to an organization called about which data is to be held?
A Feld B Relation C. Entity D. Attribute
vl. In which type of database, data is held in tables and tabies are linked by common fleld?
A Herarchicsl Detabase B Netwerk Database
C Relgtiora! Database O Object-Oriented Database
vil. In which database model, data Is organized In tree-llke structure?
A  Hierarchica! De'abase B Network Datatase
C. Relgticnal Database O Object-Oriented Database

vill. What refers to the maximum number of times an Instance In one entity can be associated with
instances in the related entity?
A Relaticn B Cerdinality C. Modality 0. E-Rdlagram

Ix. What refers to the minimum number of times an Instance In one entity can be assoclated with
an Instance In the related entity? ‘
A Relstion B Cerdinality C. Modality O. E-Rdisgram

X, What is a key fleld called that Is used In relationship between tables whose value matches a
primary key In the other table?

A Cancidale key B Seconcery xey C Alernate key O. Foreign key
Answers
l. B | L B I, D | v, C | w C
vl, C | vl A vill, | B Ix, C | x »

- —————— - ——— S R— - —

Coonve ~host ansvver s ol the Tollow s sgue stmns

I, Different/ate between data and Information,
Anywer

Difference between data and Information:

| Data information |

Data refers tc facts and figures. It is raw  Information s organized form of cata thet is
' material that is input in the computer for | mesningful and easlly understandable by
. processing - computer users. It ‘s the oulpu! produced Dy
| - computer after processing the data

Il. Define a database.
Answer

Database
A database !s a collection of related data A database consists of one or more data fles anc dela
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files contain fieids

. What is a Database Management System (DBMS)?
Answer
Database Management System (DBMS)

A database management system (DBMS) is a set of programs that allow users to create, maintain
and manipuiate database, and store or retneve data from those database files. It provides user-friendly
access and controis between yser and database Its main purpose is to improve data sharing, data
access. decision making and increase end user productivty

iv. What is a relational database?
Answer
Relational Database

A relational database is a collective set of multiple data sets organized by tables. records and
columns. Relational dgatabase establish a well-defined relationship between database tables. Tabiles
communicate and share information. which faciiitates data searchability, organization and reporting.

v. Define primary and secondary key.
Answer

Primary Key
Each entity in a database must have a unique key field known as primary key to identify a record.

Secondary Key
Sometimes a record in a table need 10 be searched on field other than primary key such a field is
Known as secondary key.

vi. Define attribute and entity.
Answer
Attribute
Attnbute 1S a property or charactenistics of an entity

Entity
Entity 1s a thing of interest to an organization about which data is to be heid.

vii. What is meant by Instance?
Answer

Instance
An instance in 8 database 1s the actual content of the database at a particular point in time.

viil. Differentiate between cardinality and modality.
Answer

B e

~ Cardinality | . Modality
' Cardinality refers to the maximum number of | Modalty refers to the minimum number of
| tmes an instance in one entty can be |times an instance in one entty can be
associated with instances in the related entity | associated with an instance In the related

ot

ix. Define schema.

Answer

Schema
The word schema is a Greek word, which means shape or plan.

x. Why Is it necessary to normalize a relational database?

Answer
To avoid data redundancy and inconsistency. it is necessary to normalize a relational database.
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D3, Worte long answers of the follow ine guestions.,

I. What are the advantages of using a DBMS over file management system?
Answer

DBMS has many acgvantages over the fiie management system because it provides solutions to all
the problems faced in file management system

Problems in file management system
The following problems were faced in file management system:

Reduced Data Redundancy
Oata consistency
Program-Data Dependency
Lack of Flexibility

Data not Sharable

Backup an¢ Recovery

Data Security

1. Reduced Data Redundancy
Data redundancy s the duph:caton of data in many different filed in file management system.

Example
A salesman's data may be heid on a file in the Sales Department and alsc Personnel Department

When data is to be updated. it must be changed in both files. This results in wastage of storage space
and may lead 10 data inconsistency

DBMS not faced with the problem

This probiem 1s not faced in DBMS because all the data belonging to the entire organization is
centrahzed in a common pool of data, accessible by all the programs.

2. Data consistency
In file management system, same data may be heid in several cifferent files, it has to be updated in
each separate file when it changes |f data is not updated in any file, it causes data inconsistency.,

Solution in DBMS
This probiem 1s solved in DBMS because all the data is centralized for use by all the programs.

Example

In @ school students’ information such as name, address, phone number and class are held in a fie
in Admission Office. The same data wih tution fee and some other data are also kept in another file in
Accounts Office If a student’s address changes it must be updatec on both files In case, it IS updated
in only one file, the other file will have out-of-date data. This will cause data inconsistency

3. Program-Data Dependency

In file management system, every computer program in each Department has to specify exactly
wha! data fields constitute a record. Any change o the formal o the da'a field of a record. such as
adding a new fieid or changing the length of a field means that every program, which uses that file has
to be changed

Example
If a new field. place of birth of students 15 to be addec in student data files in Admission Office and
Accounts Office, run both the programs need to be changed

4. Lack of Flexibility
In fle management system, when information of a nen-routine nature is needed, t can take weeks
to assembie the data from the vanous files and write new programs produce the required reports

Example
A report about students is required in a scheol that has to merge information stored in vanous files
This will require lot of time and effort by the programmer to write a program to print such a report in file

management system, whereas, it can be feeling very easly produced in database management
system.
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5. Data not Sharable

VWhen s copy of a data Nle |s made for sharing data with other people in a file mansgement system,
't will soon lend to data inconsistency i cate in one cf the files /s not upcaeted. Therefore, it is afficult to
share cata with others In a fle management system. |
6. Backup and Recovery

OBMS provides faciities for backup and recovery from ‘allures including disk crash, power failure,
software errors. which may bring the database from the consistent state to # state prior to the faliure
7. Data Security

In Conventional filing systems. there s no centralized security system, which restricts Users
8CCOrding to thelr roie In the organizetion. DBMS makes It easler 10 enforce security restrictions since
catalase (s centralized Users are provided permissions to access data according to their rights.

Il. Define Database Administrator and describe the tasks performed by him.,
Answer
Database Administrator

Ostabase Administrator (DBA) is the person responsible for supervising the database and the use

of DBMS in an orgenization
Tasks performed by DBA
OBA performed the following tasks

1. Designing the catabase anc enforcing the operational policies and procecures for its usage.
. Planning security messures and backup of database
Controlling priviieges and permissions of database users

. Allocating passwords 10 users
Planning recovery procedures |f hardware or scftware fallure cccurs and ensuring that no deta s

08l
8. Proviging training 10 new empioyses about using the database.

Il Define database model and explain Its types.
Answer

Database Mode!
A detabase mode!l Is the theoretical foundation of a database and determines In which manner data

can be stored. orgenized and manipulsted. it defines a way of structuring dats.

Types of Database Models
There are fve types of database models. which are as folilows.

» Hierarchica Database Modge!

» Network Datadase Model

» Relationa! Database Mode!

> Object-Oriented Database Mode!
» Object Relational Database Mode!

1. Mlerarchical Database Model
in @ hlerarchical modael, data /s organized Into a tree-like structure &8 shown In Fig.7.1,

ohaw

Fig. 7.1 Hierarchical Database Mode!
it is » logical construct with owner and subordinate reiationship,
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Members and Owners

Oata siements in a subordinate relationship are called members and those naving subordinates are
calied owners. In a hierarchical structure subordinates can have only @ single ocwner and there Is only
ONe Cela slement that has no owner. This structure Is very sutable In describing many relationships In
the res! woric
Examples of hlerarchical modsl

S8cme exampies of hierarchical model are table of contents, depariments of an organization anc
lypes of memorien
d. Network Database Mode!

A network model s & [ogicel structure In which some of the data elements can have more than one
Cwrer Cate element as shewn InFig 7 2
poev —

Fig. T 2 Network Datadase Mode!
A network (s 8 more complex structure than a hierarchical model. A hierarchica! moce! can e
thought of as & network with some discipline imposed on It An appilcation with which crew members,
aircra®t, routes and schedules are relatec is Dy its nature » netwerk model.

3. Relational Database Mode!
In 8 relstionel catabase mode’. date /s ne'd In tables as shown In Fig 7.3 and the tadles are linked

by means of commen fleids

Fig. 7.3 Tadle In s relationa! database

Relation |
The "relation"” In & relational database refers 10 the various labies In the database, which are linked

with sach other.

Table
'abie In database consists of rows anc columne One row of lable holds one record. Each oolumn

'n the table nolds ore alc or attribule

Use of relational database mode!
The reiational database model I8 Used 10 make dalabase management systems more Independent

of any particulsr spplication It is the most popular dalabase moce! Jaed [N Business applications

4, Oblect-Oriented Database Model
Obgom-onomd databases sisc called Object Database Managemant Systems (OOBMS) Object

databases siore objects rather than date such as Integers, real numbers and sirings Objects are used
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In object onented programming languages such as C++ and Java

Characteristics of Real world
Real world objects have two charactenstics, that 1s. state and behaviour

Example
The object radio has four states and fwe behawours as shown in Fig.7. 4

 — —

“States [ Behaviours I
. On tumnon .,

. Oft 4 turn off -
. Current channel __tune channel )
. Volume ncrease/gecrease volume

e il -

— . —— - - —

Fig.7.4 Siates and Behaviour of object 'Radio

Object ,
An object stores its states in varables and exposes its behaviour through functions in programming
languages
5. Object Relational Database Model |

An Object Relational Database (ORD) is a database management system similar to relational
database. but with an object-onented database In object relational database, the approach I8
essenhally that of relational gatabase The data resides In the database and i1s manipulated collectively
with quenes In 3 Query language.

iv. Describe the steps involved in database design.

Answer
Steps for desigmng database
Foliowing steps are performed for designing database.
Step 1: Define the Purpose of the Database (Requirement Analysis)

Gather the requirements and define the objective of your database, e g. draﬂmg out the sample
input forms, quenes and reports. often helps

Step 2: Gather Data, Organize in tables and Specify the Primary Keys
Once you have decided con the purpose of the database. gather the data that are needed to be

stored in the gatabase. Dwide the data into subject-based tables.

Choose one column (or a few columns) as the primary key, which uniquely identify the each of the
TOWS.
Step 3: Create Relationships among Tables

A database consisting of independent and unrelated tables serves littie purpose. The power of
relational catabase hes in the relationship that can be defined between tables. The most crucial aspect
In designing a relatonal catabase is 10 icentify the relationships among tables. The types of relationship ~
include:

» One-to-many

» Many-to-many

» One-to-one
Step 4: Refine & Normalize the Design
Refine and normalize the design by following steps.

» Adding more columns

» Create a new table for optional data using one-to-one relationship.
» Spiit a large table into two smaller tables

v. What is an E-R diagram? Explain with examples.
Answer
E-R Diagram
The Entity-Relationship (ER) dgiagram or model defines the conceptual view of a database It is
made up of entities and the associations among them. At view level, the ER model is considered a

www.topstudyworld.com



www.topstudyworld.com Computer Science

good option for designing databases. Any object, for example, entities, attributes of an entity,

relationship sets. and attnbutes of relationship sets, can be represented with the help of an ER
diagram. ER Model is best used for the conceptual design of a database

ER Model 18 basad on-
» Entities and their attnibutes

» Relationships among entities
These concepts are explained in Fig. 7.8.

COLCOIRCICDY

oy

Fig 7.8 ER diagram concept
1. Entity

An entity in an ER Mcdel is a real-worid entity having properties called attributes. Every attribute
Is defined by its set of values called domain.

Example

In @ school database, a ‘Student is considered as an entity. Student has various attributes hke roll
number, name, age. class, elc

Representation of entities

Entiies are represented by means of rectangles. Rectangles are named with the entity set they
represent Fig 7 9 shows some entities

Fig.7.9 Entities Attributes
2. Attributes

Attributes are the properties of entties. Attnbutes m @
are represented by means of elipses Every ellipse
represents one attnbute and 1s directly connected to its
entity {rectangle) m
Example

Fig 7.10 shows three attributes 'Roll No ', 'Name @
and 'BirthDate' of entity 'Student’. The pnmary key
attribute is underiined, for example, Roll_No. attnbute. Fig.7.10 Attnbutes

3. Relationship .
The logical association among entities is called relationship. Relationships are represented by a
diamond symboi connected to the related entiies. Fig 7.11 shows some relationships between entities.

o o
[(emwre }— v

oo =

Fig.7.11 Relationships Degree of a Relationship
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vi. What Isiorrnallutlon? Explain the following Normal Forms 1NF, 2NF, INF.

Answer

Normalization
Normalization (s 8 series of steps 10 create normal forms used 10 ensure that Cala

anomalies ars not created when information s Inserted, upaated or ce'eled

First Normal Form
To got to first normal form. we break up our date Into Its related data groups

Ixplanation | .
To understand how o oblain the first normal form. consider the tadle shown in Fig. 7 18

It stores Information about members of |ibrary and the books borrowed Dy them
) Bp— — ,_____T——-—'ﬁ:

" MemberlD | Name | TelNo | BookiD Tile | Author | Pub_Date
481 ‘Rajs imran 120088 Introduction to All Anmed 12008
| | Java | |
481 Rajeimran 4876568 3821 Jeing Internet i:'ﬂ"“ |
| | Knhan
532 Nasir Alj 23091186 20668 Computer Amjad Al |1998
I | Networks ' |
832 Nesir Al 2309118 44198 Lesarning  MS|Iimran Khan 2010
| ,_' | Worg
832 Naarr Al 2309718 31128 ‘Waeb Designing [Wagas Arif %20” |
. l F i .
8ee ArfKhan 4212057 82017 ‘Mastering MB Syed Fawad 2005 '!
l | |Excol | , . |

Fig. 7.13 Table In Un-noemal Form
In this example. the primary xey 's the MemberD and we nave 'wo fields. Name and Tel_No
repeating themselives across the tupies for each of the diMerent BookiD entries. The recdundant data will
take ot of space (0 siore the data and more time will De reguired to search through
The rules of first normal form Dbresx th's table nto 'wo and relste them to esch The repested
information In the table s removed. This will Create the twe tabies shown In Fig 7.18.

MemberiD Name . TelNo |
487 Ra/a Imran 4815588
832 ‘Nasir All 2300118
T AT Khan 422057 |

MemberiD | BookiD Title Author | Pub_Date
481 20088 introduction to Java All Ahmed 2008

48 136211 Using Internet m -
' omputer Networks

2 208068
832 44190 Learning M8 Woerg

- 311 Yob Designing Xk
384 8201 Mastering M8 Exoe! ~ o

Fig 7.16 Tablsa in Pll Normal 'orm
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The other normal forms are aiso obtained in a similar way by further breaking up the table and
removing repeating information f it exists

second Normal Form (Removes Partial Functional Dependencies)

To move into second normal form. al! partial functionat depencenc:es must be removed. Partal
functional dependencies occur when there is a composite key and only one part of the key 1s neaded to
determine one or more other attributes To remove partial functional dependencies, we have to project
out the partial functional dependencies into its own table creating twe tables from cne

Explanation

In our example, we have to further check if we are keeping more data than we need to in our
relation. If we look at Fig 7 16, we can see that for every UnitCode we are also storing the UnitName.
It will make more sense if we look up UntCode 442 in another table and find the UnitName This is
how we can avoid the duplicate information entered in the UnitName field UnitName is only dependent
on UnitCode and has nc dependency on StudentiD To be in second nomal form, all partial
dependencies must be removed. When we apply the rules of second normal form and remove the

partial functional dependency in ocur database, we get the following tables shown in Fig. 7.17. which are
In second nermal form

e e e e e T

3

| StudentiD | UnitCode |
T 481 | uUCaa3 |
T a1 T ucart
-
i 532 | UCa43

- gl

669 | UCart |

"“_- i W W, g - "-"-"'*'-_.'hj

669 | uCa68 |

J

L, L |
| !

|_UnitCode |  UnitName _

UC443 - Database Design |
" UC&T1 | Operating System |

UC422 ' Digttai Electronics |
- UC468 -f Accounting |
| UC443 | Database Desgn |
el operaingiSymen )

Fig. 7.17 Tablke in Second hormal Form

Third Normal Form (Removes Transitive Functional Dependencies)

The next step i1s 1o move into third normal form. In order to reach third normal form, all transitive
functional dependencies mus! be removed. Similar to partial functional dependencies, transitive
functional dependencies occur when a non-key atinbule can determune another non-key attnbute.
Transitive functonal dependencies are removed by projecting out the transitively dependent atinbutes
to another table while leaving the determinate as a foreign key in the onginal table

| - u;',uc?_g_g___ . “UnitName ~ CourseCode | ~ CourseName '
"UC443 Database Design COMP2010 Computing f
DJCA'H ~ | Operating System COMP2010 | Computing _—_]
"UCa22 ~| Digital Electronics COMP2010 “Computing :

UC468 ,' Accounting ~ 1BUS2010 | E-Commerce —1

Fig 7.18 Table with CourseCode and CourseName attnbutes
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Explanation

In our example above, we have CourseName that is dependent on CourseCode and CourseCode is
dependent on UnitCode. Therefore CourseName s transitively dependent UnitCode. To remove the
transitional dependency. break the table into two tables. leaving the determinant as foreign key in the
onginal table. This is shown in the tables of Fig 7 16, Here, CourseCode is foreign key in the firs! table
and CourseCcde is pnmary key in the second table

3 - J ———
. UnitCode | UnitName ' CourseCode |
i UC443 Da tabase Design  COMP2010 |
L_.l__J_(t',‘tl71 — Operatwg System | COMP2010
!_L_JC4_2_2 Dlg:tar Eiecgrone_g__;_rCQMszo _‘:
_UC468 | Accounting ' BUS2010 |
| ] 9
— CourseCode _..CourseName

l COMPgQ"O . Computing

| BUS2010 . E-Commerce

_———— e T v il il —

:
{

Fig 7.19 Table in Third Normal Form

E==r18 acTivimies

Following lab activities are to be carried out during the practical periods.

1) A city has many universities and each university has many departments. Each department has
many teachers, Define the attributes for the entities, university, department and teacher and
draw the E-R diagram.

Answer
Practical Work

2) A company sells many products to their customers. There are many suppliers who supply
various products. Draw the E-R diagram of entities, company, supplier and customer.

Answer
Practical Work

3) An institute offers many courses. A student is allowed to register in only one course at a time.
An instructor teaches many courses. Draw the E-R diagram of entities, courses, student and
instructor.

Answer
Practical Work

4) A city has many Cable TV companies. Each company has many TV channels. A customer
subscribes Cable TV from only one company. Draw the E-R diagram of entities, Cable TV
Company, channels and customer.

Answer
Practical Work
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