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Describe long distance communica
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Explain i Mobile Communication SY= o
What are the E:a . tions of Mobile Communication
Give important tea I
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explain the difference between data and information.
explain the file management system.
define Database.
explain Database Management System (DBMS).
identify advantages of DBMS over the File Management System.
identify the role of Database Administrator (DBA).
describe the types of Database Models.
explain the types of database languages for relational databases.

define the basic database terminologies (Field/Attribute/Column,
Record/Tuple/Row, Table/Relation, View, Data Type, Key).

explain the steps for designing a database.
explain with-examples (Entity, attributes, relationships, keys).

> explain the cardinalities and modalities with the help of pictorial
examples,

> draw Entity-Relationship (E-R) diagram for library management system,
student management system, ticket booking system.

* *» transform the E-R diagram to the Relational scherpa (T (ansformihg
entities, transforming attributes, transforming relationships).

L R » normalize relations up to third normal form including integrity rules.

System.
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Students’ name
alphabetic order

and information
§ in a class are data while names of students’ in
is an information.

d only in special 1© fficient and useful, and T .2 Adays temperature, humidity, wind speed recorded are data while
es were foun ake them €fiicl weathe st : <
In past, damahﬂfS led with ways to M 5. Today databases are a " Prediction as cold or warm is information,
computer scientists strugg countless research ppar 3. A student's supject marks aj
in

i d business in

IT) industry an .
ncmgzaiabases every day banking
ionships, web site searches,

SRS
blished their finding ! s

Eziquitous part of the mfannaﬁ@dw iy
neral. We directly and indire

ge '

: ent relat
transactions, travel resewauonS.employms are recorded in and served by
ran '

Difference between

re data while his percentage of marks,

grade and position are information.

Data

Data and Information

S | S S .

\her_transaction 1 Data is raw, unorganized facts  When data is processed, |
Purcha'ses. and most O that.need 1o be processed. Data organized, struclured or
databases.

d files that are usually integrated, linked or
The advantage of a database is that. data
" an be easily organized and retrieved

A database is a collection of relate
cross-referenced to one another.

ST 2 Data is used as inpul i ihe Tnformation s the outpul of
and records contained in dfferent fles © ment software called database computer ) cr::rmputer ) '
e . :

: - database manag T e
using specialized (0B MS) 3 Data alone is meaningless and  Information is useful, meaningful -
management system valueless, and valuable.

oy Lt o BB 4 Data s dificll o even information is sasier to reproduce
o s g e . )
Infq'[lI'I?tl e impossible to reproduce if lost. i lost. For example, if the
=< For examples in an Exam result = obtained marks of the students’
: 7 all the subject marks award lists ~ are lost, these can easily be
£ s “to give" or i the award i
. i Datum which mean ) are lost or damaged, it would be  recalculated from the award lists
The word Data is the Latin plural ofa“y used as a singular term). Data is very difficult to reproduce them
" ing given” (The word data is usu i nd et Y e ]
something given [Th bers or idéas that can be organized a 5 Data is an independent entity. Information depends on data.
collection of facts, figures, num be meaningful and cannot be used for A i e O Wl e il el
t be me e ———
processed. Data may or may no 7 <3 . — 3 st B Rk i
_ decision making process ¥ .."1_"?_ File Man&agement_ dystem

Information

can be something simple and
seemingly random and useless
until it is organized,

presented in a given context so
as to make il useful, it is called
Information,
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isi i other useful System is a method of storing and organizing collection of data in 'fhe form of
e iyl R files on the secondary storage devices. These files are accessed with the help
ity, it tion. . , . .
activity, it is called Informal
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Com rogramming languages like C,

= oped in P 3
of certain file handling program develop ‘« no longer Us od UG % it

BASIC and Pascal- Conventional filé system
5 as mentioned below.

demerits and limitation
ement System

Limitations of File Manag
i. Data Redundancy
Independent data files inclu

recorded and stored in seve
when data is to be up-;!atsd.

approach.

plicated data; the same data is
edundancy causes problems
ancy is more in case of file

de a lot of du
ral files. This data r
Hence data redund

ii. Inconsistency .
not consistent due t0 redundant storage. If a data item is

ning that data item need to be changed and
es are not updated properly there may be high

In this system, data is
changed all the files contali
updated properly. If all the fil
risk of inconsistency.

jii. Intensive Coding

The processing tasks like searching, editing,
have separate programs. It means there are no bu
needs coding every time to perform these operations.

deletion and updating should
ilt in functions available and

iv. Data Isolation

Data is scattered in various files and t
users have to write new application program to retrieve data from these

This is difficult, time-consuming, and costly.

he files may be in different format. The
files.

v. Data Program Dependence

Pl

In file management systems, changes in the format and structure of data and
records in a file require that changes be made to all of the programs that use
that file. This program maintenance effort is a major burden of fié
management systems.
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It is not easyt'::m Accessing Data
simplest daty retri

is a time consym;

&

eval task from file requi i
) quires extensive programm ank
N9 and a high skill activity. PrepRg At

vii. Integrity Problems
Integrity means relj :

: reliabili
s o bility and accurac
bank

viil. Atomicity Problem

Atomicity means that either

: ane tran i
whole. It is difficut to en saction or another should take place as a

sure atomicity in fi
example whil . ¥ in file managemen
@ transferring an amount of Rs. 1000)- from iccﬂu:ﬁ :yts’sem. £
0 account

B, if a failure occurs duri
uring execution there ituation like Rs. 1000
: could be situation li
are deducted from Account A and not credited in Account Btl : R

ix. Poordata security

All the files are stor
ed as text files. Th i
P 2 : - These files can be easily located a
e se&:}usi file manggement system has no centralized data sm:uri"d
s l.!rl y constraints such as effective password protection Iock'w'
ile in file processing system are very difficult to program ' i

. 71.3 Database R

i e v_l

Database i ] ——— o TP
o da::ilz a shared collection of logically related data (and a description of
o a.n. metgdat:a), designed to meet the information needs of multiple

organization. It usually refers to data organized and stored in a

Computer that i
DEMS. ca.n be searched and retrieved by a computer program called
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A database €0 .
pool of dala records that provide

database IS independent oi_ the ap
as on which it

s records previously stored in separate files into a shared
mbines {ata for many applications- The data stored
s de

plication programs using it and the type

s is stored.

of secondary storage devic

) is a set of programs that allow users

 system (DBMS :
and store or retrieve data from

atabase,
judes the following.

A database managemen
maintain and manipulate d
n of data inc

« Adding new data, for example adding details of new student.
a, for example deleting the details of students

to create,
those database files. Manipulatio

« Deleting unwanted dat

who have completed course.
« Changing existing data, for example modifying the fee paid by the

student.

The DBMS hel
DBMS helps to give an integrated view of the orga

makes it possible to share the data in the database

ps to create an environment in which users have better
to data. nization's
operations. The DBMS
among multiple applicat'iuns and users.

The following are few examples of the database systems, managed by DBMS.

% Customer information system

¥ Inventory information

» Library management

¥ Accounting and bookkeeping
Typical DBMS include Microsoft Access, Micrbseft S::.'.IL Server, Sybase, 1BM
DB2, Oracle, Ingres and MySQL.
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5 Advantages of DBMS over the File

Management System

The DBMS is
Preferred over Conventional File Management System d
em due to

the following advantages:
i. Controlled Data Redundancy

In the Conventio i
S i f;a:t;:llihManagement System, every user maintains its
b stmmgr e database approach combines redundant data?u:tn
k. e. Every primary fact is stored at e
Sl at only one place in the
ii. Data Consistency

Minimal data redu
ndancy leads t i
ey ; 'S 10 consistent data. By controlii
¥ Inconsistency is greatly reduced. If a da:ay iten ap;:;grs (;itla
Y

at one place it is eas i
. y to maintain, An i i
i : w : Y change will automaucalfy take effect at

iii. Data Sharing

A database is i
designed as shared .resource compared to Conventional Fil
ile

System. Authoriz

' ed users are grant ce

. ed

according to their needs and rights access 1o use the shared database

ilv. Enforcement of Standards

Since all a
ccess to database must be through DBMS so standards are easier

to enforce. Stand
- . ards may rel :
structure of data, Y refate to the naming of data, format of data, and

V. Security

|n CU . iuk

restri.:;?:e:::';a:mng gstems tljuere is no centralized security system which

e coordpg to ttnelr ro!e' in the organization. DBMS makes it

browki s e.secunty restrictions since database is centralized. Users are
issions to access data according to their rights.
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" according to the perspective each one requires. For example, the

; e
aintenanc orogram development and

vi. Reduced Program M
d maintenance of

Many DBMS provide several ioolllsﬁme
maintenance. It reduces the overa
programs.

vii. Backup and Recovery

ilures including disk
racovery from fai

INss for BRoP a::,ich may bring the database from the
rs,

the failure.

to use in
for developing an

DBMS provides faci
crash, power failure, software erro

inconsistent state to a state prior to
viii. Program-Data Independence

S m
The separation of data from the ::pllca::;:o:;:g{::m ikt o
i tabase &
called data mdepentlience. In da

s that use the data are

the data:
ix. Support for mulitiple views

DBMS may allow different users 10 see different swiews" of the database,

people using
the payroll system may not require to see data about students and _ciass

schedules.
x. User-friendliness

Using DBMS user can easily access and manipulate data in database. DBMS

provide a user friendly interface for interaction with database. In mos.t (‘TasES.

DBMSs also reduce the reliance of individual users on computer specialists 10

meet their data needs. .

[ i

of se Administrator (DBA)
] o £ B e R e o = il S e L —
DBA is a person responsible for managing the overall database management

and physical realization of the database system. The primary role of the DBA

== —_—
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e;)nd Pracedures necessary to
" ;

her Primary responsibilities

is 1o administer, develop and implement policies
ensure the security and integrity of the database.
of a DBA include:

* Implementation of Data Models

» Database design

¢ Performance issues

« Storage structure ang access-method definition

Granting of authorization for data access

* Routine maintenance which may include:

o Periodically backup the database

©  Ensuring that énough free disk space is available

o Monitoring jobs running on the database and performance

— —_—— ————— e r—

j
A database model is a set of rules or specifications which state that how data

can be stored, organized and manipulated in a database system. It provides

tools for describing data, data Telationshi i
_ ) Ips, data semantics and cons;j
constraints. Several models v

have been suggested. F.
conn : gg ew common models

a. Hierarchical Database Model
b. Network Database Madel

[7.1.7 Database Models

¢. Relational Database Model
d. Object Oriented Database Model
€. Object Relational Database Model
8. Hierarchal Database Model
In this type of model, data is organized into a tree-like structure. There is a

'erarchy of parent and child segments. This structure implies that a record
Can have repeating information, usually in the child data segment. Each parent

h
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; but each child has only one parent. Figure 7.1 depicts
idren

have many chi
b model.

a hle;archical database I

Figure 7.1 Hierarchical Database Model

b. Network Database Model
.a hierarchical database model except that

A network database is similar to
t record. A child record is referred to

each child can have more than one paren
as a "member” and a parent record is referred to as an "owner". The

advantage of the network database is its ability to establish relationships
between different branches of data records and thus offer increased access

 capability for the manager. Figure 7.2 shows a network database model.
Store
' Customer 7 Manager Salesman
= Order Items

Figure 7.2 Network Database Model
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A relation g
a g .
collection of 1ab:e$lre|w."h columns and rows. The Relational
@lations to represent both data and the reiat‘mudhel R
ionship among

those data. Each

i table h i

name. Informeation abomas multiple columns and each column has a uniq
ug

tuples) and columne Figﬂrﬁuéar entily is represented in rows (also called
¥ -3 illustrates an exa
mple showing an Entj
ntity-

Relationship (E-R) g;
: ") diagram  that

i I iam
relationships for a sample relational m;?;?sems entities (tables) and their

ENROLLVENT 110

[ = TvERRE |
.- 3 ATTENDENCE_RECORD S SUBJECT_ID [FK]
I S — & START_TI}
i & ENROLLMENT NG (7] Z oo Tive
i eE %E:ouacs_m [FK] Z RESOURCE_ID
ESTAMP 12 FACILITATOR_ID
[ RESOURCES Verbl
= RESOURCE 1D

___;:g FACILITATOR_MASTER
= SUBJECT ID

& FACILTTATOR_ID
§ MLITATUR:INME

Figure 7.3 Relational Database Model

d. Object-Oriented Database Model

Object-Oriente ¥

bt ind t::t:l:ase Mcnc{el is a database model in which information is

Ohiict il databm‘t of cbje?ts as used in object-oriented programming.

togettor. 1o . o ases are different from relational databases and belong

capabiitis. g oadt?r datat?ase management system. When database

Capabiitig 1 con}bmed .Wllh Iobjact—oriented programming language
» (e result is an object-oriented database model. ’

o
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atabase Model

. e capabilities to the
object storage
model add new

Object retational &atabta sr:s at the core of modem. informa'ﬂtﬂn j;‘;*z:';‘j-o"{::;e
relational databas? e ement of traditional fielded r.j!a a, , jects
new facilfes infegrate METE2 ata and diverse binary media such as
such as time-series an By encapsulating methods with data
video, images, and &P :;an ecute cOMpIeX analytical and data
De. Hogel 0720 d transform multimedia and other

e. Object Relational D

audio,
structures, an OR! s
manipulation operations to 5

complex objects.

rch an

directly with the DBMS using a

To manipulate data, one approach is to interact
special language called a query language.

Structured Query Language (sQL)

relational database management systems U !
ation and retrieval. SQL is the standard

sqL is further divided into the

se SQL (Structured

Almost all
Query Language) for data manipul
language for relational database systems.

following languages:
a. DDL (Data Definition Language)
b. DML (Data Manipulation Language)
¢. DCL (Data Control Language)

a. Data Definition Language (DDL)

Data definition language (DDL) is a database language that definé
structure in which data are stored. These structures may include databasé:

table, query fields and records.

s the

S

- ——— e 950 Fundamany
ata Manipylation Language ¥

Unit- 7 Database

A data Manipulation |

* Insertion of ne

W data into {
* Deletion of da he database

ta from datab

Modification of data stored 1?18 tie database
c. Data Contrg| Language

Data Control Language is a databg

data in a database, Examples of DCL are:
¢ Giving rights to the users '
* Revoking of the already given rights

, 72 gé&;ﬁ}iiﬁié‘{“ e

The following are some basic database temir;};;;?es .
a. Field/Attribute/Column |

A : )
n art.nblfte 'S a property or characteristic of an entity that
organization. Following are some attributes:

is of interest to the

STUDENT: student No, name, address, phone no
EMPLOYEE: employee no, name, address, skill

In Relati
the te:_:c;?;;[?atabase Model, an attribute is represented by column. Whereas
'S usually used for a column but it is more correct to use field o

ec' & ) .
. Specify a single item that exists at the intersection of a row and column.

b. Record/T uple/Row

+ A collect :
ection of related fields treated as a single unit is called a record. For

Exam ' .
ameplz a student's record includes a set of fields that contains Roll No,
» Class, Date of Birth and Address.

e
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a
in Relational database, 3 Row oOf

occurrence of an entity.

Gi TablefHeIation

s that are organized using vertical named columns and
e

le has @ specified number of columns, but may have any
reas in terms of relational database, a table can be
ot equivalent. For example a table

but the two are 0 s ,
put a true relation cannot contain duplicate rows,

A table is set of valu
harizontal rows. A tab
number of rows. Whe!
considered as relation,
may contain duplicate rows,

d. View

A view is a dynamic and virtual table that may not exist in the database but i

tables. In simple words there is no stored table

derived from one or more base ; _
that represents the view instead a definition or query representing the view is

stored in the database.

e. Data Type
Data type is the classification of a particular
human beings to distinguish among different ty|
systems require the user to specify the type
floating-point and character (text) are the common data types.

type of information. It is easy for
pes of data but most database
of each data field. Integer,

f. Key
In order to track and analyze data effectively, each record in a table
an identifier that uniquely indentifies it, is called a key. The key mu
completely unique to a particular record. For example student’s roll number,
employee number, and customer number, etc. are key fields.

requires
st be

Figure 7.4 shows a complete Table or Relation.

S L e e

computer SGiencg_x]

l |':eyn_,,?r] ,ll_ —
e i | l'|l:|ﬂ!."ﬂ!rr|||u““f{-n|“m"‘ |

e

halid

Islamabad

Sa-id 5 7 r

Il B/19 (] Pﬂshawﬂ

|L‘el:|tl:|c 411971 hi VW
d Bla/ g Pes| a

Figure 7.4 Table/Relation

(> 7-3PLANNING A DATABASE

Database planning is ;
that moves from ion:esrsttema“? approach to the development of datab
well-designed database P! 10 design and development to implementati o
promotes consistent data entry and retrieval ion. A
rieval.

\___3 1 Step; for Designing a Database
The process of databa des) " o m—
se design is divided i i T
: nto dif
a. Problem ldentification/definition S

- Feasibility Study

b
C. Requirement Analysis
d. Identifying Entities and Attributes
€. Assigning Names to Tables and Columns
Dn:.ml::::::: Identification/definition
il prep:::tl ;he ;?rc.nblem is before it can- be solved. In this step a
pecifying the scope and objective of the problem. For

Examp|e gl e
b f; Othe Admission Section Head has been getting complaints of poor
m student. This may lead an initial investigation to find whether a
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he report suggests a new system, this

d plem. It
new system can solve the pro Py f the new system.
leads !:o the next phase which is the feasibility study © fl ¥

b. Feasibility Study _
<o known as pilot study is conducted to determine whether
m should be developed of not. Feasibility study depends

j needed for development, cost of

ay include time i €
ded in and after development, training of
ew system after implementation.

Feasibility Study al
new database syste
on various factors which m
development, resources nee
personals, and maintenance of the n

¢. Requirement Analysis

is the process Of understanding the customer needs

he proposed system. Requirements are a description
ve or features to be included in it. In order to
database analyst need to spend a lot of
erving the current system, falking to

Requirements analysis

and expectations from t
that how new system should beha
collect all these required information, &
time within the business organization obs
the end-users and examine the overall system.

d. Identifying Entities and Attributes
After requirements identification, the next step is
attributes. An entity is the main data object that is of si
organization. It is usually a person, place, thing, or even

database.
An Attribute is a property that describes an entity. For exam

an entity then, the employee’s name, age, address, salary an
attributes. i

e. Assigning names to Tables and Columns
Entities are converted to tables and attributes to columns of the tables, once
entities and attributes are identified. There are no standard conventions for
naming tables and columns but all names should be meaningful and
consistent throughout the database. Table names represent business object

‘
=

to identify the entities and its
gnificant interest to the
t to be recorded in the

ple if employee is
d job etc. are the

computer Science.y,

— 2 F"ﬂua"“ﬁl\’la\_—,

so meaningful W ' : — .
ords
sCustomers” for c”stomShould be used for naming tab| T
er's table. In ¢ ables, fo "
A as 4 r Exampl
o

should be used a :
Wherever possible. of attributes, meaningful name
3

ny: | | DELI"G AND_—_'_‘—“-—-_——-..
a. Data Modeling RAM j

a -

describe the elements of
a database
model can be thought of system and their relati ]
: t
e dat:s g;ps:nt.lly relationship diagram 1;::\?:1‘1:112 d;:a
; - Capturing all th i S'the
model can be ve r ; e possible relationships i
avoided. Data mog :'rne intensive. It is an important ste skl o
elers often use multiple models £ vie:: ;‘nd should not be
e same data and

ensure that all pro i
Tn processes, entities, relationshi
identified. ps and data flows have been

b. ENTITY RELATIONSHIP DIAGRAM (ERD)

Entity Relationship model is expressed i

or associati In terms of entitie ; ;
created by this proces relationships in the business environment. Diagrams
s e"*ity-relationsmps?EaFr;e ca.ilad En!itY-HelaliunshiPB Diagrams (ERDs).
and their relationships t ) diagram is a graphical representation of entities
oiganization. of deta I:mhfl each other. Ii. is typically used in computing for
are a few symbols used ir:n;;!?bases W ETIRER Efpy Ty

Entiy Rolationship Atribute
Figure 7.5 ERD symbaols




¢ concept in user environment
tain data. Examples of entities are

a. Entity ié

_ An entity is a pers )
about which the organization wishe
as under: .

PERSON: employee, student, patient

« PLACE: city, state, country :
OBJECT: machine, building, automoabile

EVENT: sale, admission, exams
CONCEPT: account, course, work center

on, place, object, even
s to main

Entity Instance
A single occurrence of an entity is called e
Instances of Entity STUDENT are as under:
RollNo: 343
Name: Nauman
Address: Mardan
PhoneNo: 0445666454

ntity instance. For example the

RoliNo: 454

Name: Ahmad Ali
Address: Peshawar
PhoneNo: 0454450454

b. Attribute
An attribute is a property or characteristic of an entity that is of interest to the
organization. Following are some attributes: -

« STUDENT: student no, name, address, phone no

« EMPLOYEE: employee no, name address, skill

c. Relationship
A meaningful association among entities is called a relationship. A relationship
jescribes how the data is shared between entities. Relationships 2ré

epresented by a diamond symbol connected to the related entities.

th i ipi
€ relationship is placed inside a g
lamongd, e.q.

I-“ugure 76 Relationship
Degree of a Relatiunship

The number of participating entities

the relationship. It has thres i N & relationship is known as the degree of

i. A unary relationshi i
P exists when an association is maintained withi
in a

manages

Employee

Figure?.7 Unary/Recursive relationship

In the
above example employees are managed by employees.

ii.-A bin i ip exi
e ::'.‘n' relationship exists when two entities are associated with each
* rough a relationship. OR If there are two entity types involved, it is a
inary relationship type. ’

manages
Employee

Manager

Figure7.8 Binary Relationship
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many or many-to-many,
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Compute
ry relationshiP

in bina
p, in .to_one' aﬂe_tu-

Like unary relationship, !
entity types may be described as 0neé jated with only one instan

o-on i e of an entity (A)is assoclia | -
one-to-one: one instance &1 < n a database 0ne instance of entity type

! le, i ,
of another entity (B). For E?::'::W one instance of entity type President (B).

Country (A) is associated Wi )
A
1:1
Flgure?,sone-h-one
n entity (A) i associated with zero, one or

. one instance of @ :
::.:tc;::t::zes :,f another entity (B), but for one instance of entity B there is
: entity A. For example, for a company with all employees

' g name (A) is associated with many

the buildin
{ those employees all share the same singular

only one instance of
working in one building,
different employees (B), bu

association with entity A.
A B

i 1:M
Figure7.10 one-to-many

is associated with one, zero or

one instance of entity B is

of entity A. For example, for 2

L=

many-to-many: one instance of an entity (A)
many instances of another entity (B), and

associated with one, zero or many instances
company in which all of its employees work on multiple projects, each instance

of an employee (A) is associated with many instances of a project (B), and al
the same time, cach instance of a project (B) has multiple employees (A)

associated with it. A B

M:N
Figure7.11 many-to-many
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ii. A ternary rejag i i
lonship exists when three entities are assogjat
Clated. OR

there are three gpyi
ntity types involved it i
itis a ternary relationshi
B.tlc-nshlp Wpe_

Saleg

Assistany Sells

Product

Customer

Figure 7.12 Ternary relationship

d. Keys

A , :
I:teyfls, 1he. relational means of specifying uniqueness. A key is an important
.:a of relational database and a vital part of the structure of a table. A Key
nsures es ithi :
. ach record within a table can be uniquely identified by one field or a
combination of fields within the table.

There are different types of keys.

i. Candidate ey

A Candi . . .
andidate key is any set of one or more columns whose cor.wined values

are uni

unique among all occurrences. In other words a candidate key can be
use ; o .

d to uniquely identify each record in the table. Every table must have at

le . :
ast one candidate key but at the same time can have several.
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lasiName

courseld

Figure 7.13 Candidate keys

In the above example, student_id can be a candidate key which uniquely
identifies the students in a student table. But at the same time, the
combination of student's first name and last name also form a candidate key.
These both can be candidate keys for student table.

A candidate key must have the following properties:

It must contain unigue values

It must not contain null values

It contains the minimum number of fields to ensure unigueness

It must uniquely identify each record in the table

ii. Primary Key
A primary key is a field, or a combination of fields used to identify particular
rows in a relation. Primary key, as its name shows is the primary reference for
the table and is used throughout the database to refer this table. Primary key
must contain unique value and never be null.

_—:E"'-Q'

[ Computer S::hzncn-)(l
/—Fﬂ___h |

Primaw Keys

Figure 7.14 Primary keys

-iii. Foreign Key :

jMoreign key is generally a primary key from one table that appears as a field
in another table where the first table has relationship to the second. For
example, if we have a table A with a primary key X that is linked to a table B
where X is a field in B, then X would be a foreign key in B.

firstMame J st ame | Loursels
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key in courses table, whereas it is

example, courseld is primary .

In the abovt:'l ﬂ:e stF:::ent bje, The two tables are linked through courseld.
e ..

ry Key iquely identify entities (rows). In that

jumn cannot uni s
more columns to uniquely identify rows of the

Computer Science-Xl

foreign key i
jv. Composite Prima
In some tables a single €0
case we have to use two or
. table, .

When a primary key contains two or Mo
. composite primary key.

v. Super Key
A Super Key is a set 0

can identify all other attributes uniquely.
a primary key, the restlting combination

If we add additional attributes to
would still uniquely identify an instance of the entity set Such keys are called

super keys A primary key is therefore a minimum super key For example, if

DOB (date of birth field or attribute) is the primary key, then by adding some
tion about the day of the month key in the DOB field, this

quel

re columns or fields, it is called as

¢ one or more attributes that are taken collectively and

additional informa
field or attribute becomes more powerful and useful Such type of key is called
super key.

vi. Secondary Key
A secondary key is an attribute or combination of attributes that is not a

primary key and can have duplicate data i.e. it can identify a group of records.
In other words secondary key is used after the identification of the primary key.
e.g. in a STUDENT table if Roll Number is a primary key, then Name of the
student, address of the student, Phone number of the student and the fees
paid by the student are secondary keys. Secondary keys are used 10 speed up

*searching process in databases.

vii. Alternate Key
A candidate key which is not selected as the primary key is called alternaie

key. For example if Roll No. and Registration No. fields are the candidate keys

__‘—-""\!

and if Roll No. s gg y .
‘Selected as the Primary key then Reqi '
i en Registration No. will work ag

-, 4.2

-9

| ey A

Cardinality refers - ———

Gk int m' lh“* Maximum number of times an instance in one entity
can be associated with instances in the refated entity
Modality refers to ifii ’

: : the .mtnlmum number of times an instance in one entity can

be associated with an instance in the related entity
Cafdll"lﬂh‘t}' car‘i be 1 or Many and the symbol is placed on the outside ends of
the relationship line, closest to the entity. Modality can be 1 or 0 and the

symbol is placed on the inside, naxt to cardinality symbol

For a cardinality of 1 a straight line is drawn. For a cardinality of Many a foot
with three toes is drawn. For modality of 1 a straight line is drawn. For a

modality of 0 a circle is drawn.

; Zero ormore

|
7|
1 ormore
H
l 1 and oniyl
I zero orl
Figure 7.16
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. Publisher; T, ' "~
: * The set
entity are Pub_ip of all the Publishers of

The following diagram indicates all of the

the books. Attributes of this

. g to-a minimum of Address and N
Each instance of Ais refated S ame,
A zero and a maximum of one instance of B wia @ The .reia"”“Sh'D between Publigher and i
PUb“ShE!’ publisheS many books nd Book s ﬂne.i{)-many because a
= - Each instance of B is related to a minimum of i e« The relationship between Memb
: of one instance of A er and Book i al g
A t—1 B | oneandamaximum . a Member can borrow gne of more books eI ey, besayne
A B Each instance E:m is related ig a minimum of Address |
b one and a maximum of many instances of B i
A B | Eachinstance of B is related to a minimum of ub_jo Mame i
zero and a maximum of many instances of B
Figure 7.17
e Romn_da  Mester D Hame
: ) j Title ik s
) o J - e - _'!‘ e
The following are few examples of E-R Diagrams for some systems like Stoner 14 -
Library Management System, Student Management System and Ticket Subject Authar
Booking System . W i

E-R Diagram for Library Management System
Figure 7.18 E-R Diagram for Library Management Syslem

In the library Management system shown in Figure 7.18, the following entities E-R Diagram for Student Management System
and attributes can be identified. In the student Management system shown in Figure 7.19, the following entities
and attributes can be identified.
= Book: The set of all the books in the library. Each book has a ng_f'i;iﬂ' . * Department. The set of all the departments in an organization. Each
Title, Author and subject as its attributes. department has a DepartmentName and Location as its attributes.

* Instructor The set all the instructors in a department. The instructor is

» Member: The set of all the library m i ibed by
ry members. The member is describe described by the attributes Instructor_ID, first_name, last_name and

the attributes Memb_id, Name, Address and Telephone.

phone.
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Co%mment The course is
rse

cou
Course_ID, duration and course_name.

The set of all the students of the institution. Attributes of this
Student: The

- L— ]

dy.
a department offers many courses for study

The relationship between IEJepart
because a department ¢an hire many

Course: The set of all the
described by the attributes

ment and Instructor is one to many
instructors to teach different courses

in the institution.

The relationship betw
instructor teaches one or many courses.

een Instructor and Course is one to many because an

Figure 7.19 E-R Diagram for Student Managemanl System
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E-R Diagram for Ticket Booking System

In the Ticket Booking System shown in Figure 7.17, the following entities and
attributes can be identified.

Airline: The entity Airline is set of all the airines and its attributes are
Airline_Code and Airline Name,
Passenger: The set of all the passengers who want to travel by an

airplane. Each passenger has a TicketNo, Name, Address and Phoneho
as its attributes,

Seat: The set of all the seats available for reservation to passengers. The
seat is described by the attributes SeatNo, Class and Name.

Flight. The set of all the flights offered by an airline. The flight is described
by the attributes FlightNo, DepartureDate, DepartureTime, ArmivalDate,
ArrivalTime, From and To. '

The type of relationship between Airline and Flight is one-to-many because
one airline has many flights.

The type of relationship between Passenger and Seat is one to one
because each passenger occupies a single seat for travelling in a flight.
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t and Passenger is one to many
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ble for reservation in each flight.
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> 75 RELATIONAL SCHEMA

A relational da ;
tabase schema is the tables, columns and relationships that

make up a i
P a relational database, The schema describes how real world entities *

are modeled j
o f*" 'n the database. An ER Model is intended as description of real
world entities but t represents the conceptual level of the database design and

must be translated into a logical level of database design.

A relational database schema helps users to organize and understand the

structure of a database. This is particularly useful when designing a new

database, modifying an existing database to support more functionality, or
building integration between databases.

['7.5.1 | Transformation of E-R Model into
Relational Schema

a. Transforming Entities to Relational Schema

Each entity set is replaced by a table or a relation. Each table has a name.
The name used is the entity name. Each table has a number of rows and
columns, Each row corresponds to an entity igstance. Each column

corresponds to an attribute.

b. Transforming Attributes to Relational Schema

Each attribute of the entity type is replaced by a column (field) in the table.,

Suppose we have an Entity Type Student that has attributes, SID, Name,
Major and GPA. All the attributes of Student entity will become columns in the

Student table. Figure 7.18 shows this transformation.
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SID | Name Major | GPA
1234 | Al cS 2.8
5678 | Asad EE 3.6

Figure 7.21 Transformation of E-R Model into Hemﬂpna! Schema

c. Transforming Relationships to Relational Scheia

am must also be represented in relational
he nature of relationship. In some
rimary key of one relation,
parate relation is created

Each relationship in an E-R diagr
schema. The representation depends upon
cases, a relationship is represented by making the p
a foreign key of another relation. In some cases, a s&

to represent a relationship.

aﬂonal'database in order
database
to divide

Normalization is the process of org
to minimize duplication of information (data) and to safeguard the
against certain anomalies. The basic purpose of normalization is
large table into smaller and well formed tables/relations and remove

inconsistencies or anomalies.

P

==

.

B
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Normal Form

The degree of normalization is

Normal Form (1st
NF:I ate. F)n Seoﬂnd

NfBﬂ'ﬂed as Normal Form. For example, First .
ormal Form (2nd NF), Third Normal Form (3" l

First Normal Form

The relation is consi
Onsidered to be in First Normal Form (1% NF) if the intersection
i

of each row i
i and oolurr-m contains only one value. In 1 NF we remove th
repeating groups. Consider the following example ’

: e ’Fgﬁ’f g
103 Jamesl Elect. 1000 23-
Khan Engineer
101 . Faisal DB Designer | 900 19
Naeem
105 Bilal Ahmad | DB Designer | 900 a5
18 MIS 114 Zubair Programmer | 750 12.6
Ahmad
118 M. Waseem | System 800 453
Analyst
104 Shaukat All | App Designer | 600 324
Figure 7.22

The Employee table contains repeating groups. To normalize the above table,

all repeating groups must be eliminated.
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Employee Table
T RERTEE ~our are dependent on Emp_no. Dependencies based on

ir Jameel : Elect. g ite primary key are called partial dependencies.
| | khan Engineer Project Table
! 15 Evergreen | 101 | Faisal DB Designer | 900 = !
I { Naegem =y
| [18  [Evergeen | 105 | Bital Ahmad | DB Designer | 800 Emi
18 |MS 114 Zubair Programmer | 750 126 .
L Ahmad
18 Mis 118 M. Waseem | System 800 453 ] |
' Analyst :
|18 —Twis 104 | Shaukat Ali | App Designer | 600 323 ||
Figure 7.23 _ I

[ | | Fi .?
Attribute Proj_no is not an adequate key and does not uniquely identifies all ; ki

the records. To maintain a proper primary key, the new key must be composed r Because the number of hours spent on each project by each employee is
of a combination of Proj_no and Emp_no. . ; ’ dependent on both Proj_no and Emp_no, we place these hours in the Hours
l

table hours as in Figure 7.27.
2nd Normal Form ?

A relation will be in 2" NF if it is in the first normal form and all non key
attributes must be fully functional dependent on the whole primary key (No
partial dependencies). Consider the table 7.24

3rd Normal Form

The relation should be in the 1% and 2™ normal forms and all transitive
dependencies must be removed. A transitive dependency is a dependency of
one non-key attribute on another non-key attribute. Consider Table in Figure

Employee Table "o W 7.28.
| o | Efip nam 851, C Employee Table . - _
Partial dependency Partial dependency 5 | ' o j
ransitive dependency

Figure 7.24 ’ : | Figure 7.28

—— @l —ereorone—— -
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me attributes and the later

Both Job_class and Charge_per_hour are nonpri

—.:?-:-.,_,-"
one is dependent on the former. So by removing transitive dependency the su M M ARY

-

following new tables will be cmatqd-. « Datais a colleg |
io : )

i . Soeaseod N of facts, figures, numbers or ideas that can be organized and L

- TP T [ ] e When facts, fi
. | meerineitt 1:m“9:::f c:; br;u:wbt’aﬁ [t:'ata} are processed and converted into
; . ; sed for decision maki i

Figure 7.29 . it is called Information, e e il

» File Management system also known as Conventional file system or simply file

Job Table system is a method of storing and organizing collection of data in the form of files
) . S— on the secondary storage devices,

!. * Database is a shared collection of logically related data {and a description of this

Figure 7.30 I data i.e. metadata), designed to meet the information needs of multiple users in
an organization.

i « A database management system (DBMS) is a set of programs that allow users 1o

) . create a database, edit and update data in database files, store and retrieve data
from those database files,

= A database model is a set of rules or specifications which state that how data can
be stored, organized and manipulated in a database system.

» Hierarchal Database Model is a type of model in which data is organized into a
tree-like structure.

* A network database is similar to a hierarchical database except that each child
can have more than one parent record.

« Relational Database Model uses a collection of tables to represent both data and
the relationship among those data. Each table has multiple columns and each
column has a unique name.

s Object-Oriented database Model is a database model in which information is
represented in the form of objects as used in object-oriented programming.

= Object relational database model add new object storage capabilities to the
5 relational systems at the core of modern information systems.

e SQL (Structured Query Language) is the standard language for relational
database systems.

: [F— =) :
J
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Data definition language (DDL) is & database language that defines the structure
in which data are stored.

Data manipulation language (DML)-is & lang
manipulate data.

Data Control Language is a database languag
in a database. ‘
Field/Attribute/Column is a property of characteris

to the organization. ) .
Record/Tuplé/Row is a collection of related fields treated as a single unit.
red to track and analyze data effectively,

uage that enables users to access or
e used to control access to the data

tic of an entity that is of interest

Key is a unique identifier which is requi
Data Modeling is a logical representation of data in an organization,

Entity Relationship model is expressed in terms of entities, the relationships (or
associations) among those entities, and the attribuie (or properties) of both the

entities and their relationships in the business environment.
An entity is a person, place, object, event or concept in user environment about

which the organization wishes to maintain data.
Foreign key is generally a primary key from one table that appears as a field in
another where the first table has relationship to the second.

Secondary key is an attribute or combination of aftributes that is not a primary key
and can have duplicate data.

Cardinality refers to the maximum number of times an instance in one entity can
be associated with instances in the related entity.

Modality refers to the minimum number of times an instance in one entity can be
associated with an instance in the related entity.

Relational database schema is the tables, columns and relationships that make
up a relational database.

Normalization is the process of organizing data in relational database in order o

minimize duplication of information (data) and to safeguard the database against
certain anomalies, ‘
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Q1. Select the best choice for the following MCQs.

i

Vi,

' vii.

Hierarchi :
s rchical DBMS organizes data elements into
- 2€gments B. Data compartments,
C. Data uni . .
a units, D. Objects
——— i85 a database model in which information is
represented in the form of objects.
A. Nel.work I;ttatahase Model B. Relational Database Model !
C. Object-Oriented Database Maodel D. Hierarchal Database Model
Who is the person who has central control over data and programs in a
database system?
A. DBA B. Designer
C. System Analyst D. Programmer
In relational terminology, an attribute is also called

A. arecord B. an entity
C. afield . D. atable
A row in a table is also known as

A. Column B. Relation
C. Tuple D. Field

is a set of rules or specifications which state that
how data can be stored, organized and manipulated in a database

system.
A. Database model
C. Database architecture

B. Database design
D. Database structure

Which of the following database models uses a collection of tables to

represent both data and the relationship among those data?
B. Relational Database Model

D. Hierarchal Database Model

A. Network Database Model
C. Object-Oriented Database Model

) r -
B rorrorene— —  —F@
' U

- ; <

b B
e
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viii.

ix.

Q2.

i

ii.

iii.
iv.
V.
vi.
vii.
viii.

ix.

is a database language that defines the structure in

i ta are stored.
:hg:fa B. DCL
C. DDL D: DML

A field. or a combination of fields used to identify paricular row in a

relation is called
A. Secondary key

B. Foreign key
.D. Alternate key.

C. Primary key s ‘
A combination of two or more columns used to identify particular row in
a relation is a

A. Secondary key B. Compasite key

C. Foreign key D. Primary key

Give short answers to the following questions.

Define the terms database and DBMS.

Give three examples of data and information.
Write three disadvantages of file management system.

Give any four advantages of database system.
Differentiate between DDL and DML.

What is data model?

Differentiate between cardinality and modality.
What is primary key and foreign key?

What is Relation?

What is the role of DBA?

f
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3. Gi -
Q3. Give detailed answers of the following questions,

i

vi.
vii.

vii.

Explain different types of database models.

What is sQL? Explain its types.

Explain various steps of planning a database.

What is a relation? Explain the degree of relationships with examples.
What is ERD? Draw an ERD for the following systems.

Hospital management system

Airline booking system

Describe different steps of Transformation of E-R Model into Relational
Schema.

What is Normalization? Explain the following Normal Forms 1NF, 2NF,
3NF.




