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Q2L.(b) What is database? What are the objectives of
database? Also discuss the advantages and
disadvantages of database. MDU BCA 2016

Ans. Database A

(ﬂﬂfﬂﬁ#fﬁ is a collection of related information that acts
as a single centralized data bank for various data
processing applications.

A database is a collection of interrelated data stored
together with controlled redundancy to serve one or
more applications in a best possible way. The data are
stored in such a way that they are independent of the
programs used by the people for accessing the data )

In other words, when the related information is placed in
an organized form it makes a database. This organization
is necessary, as unorganized information has no
meaning.For example, telephone directory 15 organizeq
information where the names are arranged in an
alphabetic order.)

GL database may be generated and maintained manuall

or it may be computerized. For example, library card
catalogue is a good example of this, which can e
automated as well) In a manual system a database
stored on paper whereas in a computer based system it %
stored on secondary storage devices.

Database has following features:

e ltems of data occur only once, i.e., redundanc} 8
eliminated.

* The data is independent of any one program.
e The data is usable by many users.

» The data is related and well organized.
m



o The data is accessible in

difficis k@ different orders without

Thus, a dﬂfﬂbﬂse‘_?‘-‘ a well organized collection of d- w
that are i"fﬁﬂfﬂd i a meamngful way which car. be
accessed in different logical orders but are stored only

once. The data in the database is therefore integrated,
structured and shmd..

Objectives of database

The database aims at handling organizational data as an
integrated whole. A database is a general collection of
interrelated data stored with minimum redundancy and
used by a variety of users.[The general objective of
database 15 to make data access easy, quick, inexpensive
and flexible for the users. Thus; following are the
objectives of database:

Minimization of redundant data

Data independence

Consistency

Sharing of Data

Flexibility

To restrict unauthorized access

Accuracy

Recovery from failure

. Privacy and Security

10. To enforce integrity

b= - T = LB i

1. Minimization of redundant data

(Dam redundancy is the duplication of same data at more
than one storage place) Redundant data often causes
system to give conflicting information, as versions of the
same data are in different phases of updating. This

Eedundancy has @he eliminated by integrating the dat:
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at one place. This will control redundancy and improve
ystem performance.
/4313 independence
One of the prime objectives of database 15 to eliminate
the need to rewrite application Programs in case
hardware or storage procedures are altered or new data is

add&d.ﬁ[’lle database should adapt to the new setup
without rewriting programs}

./4'51 Consistency

Data duplication creates multiple levels of updation. At
some occasions, updation of duplicated data entries may
supply incorrect or conflicting information. At such
times, the database is said to be inconsistent. In other
wurdsﬁncunsiﬂlf acy means when we query for the same
data, that is placed on two different places and updation
is done at only one place, then result will not same,
Consistency of data has to be achieved through
redundancy control)

}fﬁharing of Data

This means various users can use the same data in the
database) Moreover new applications can be developed
according to the needs to operate against the same stored
data, Hence the objective of database is to satisfy the
data requirement of various new applications without the
need of having separate data for each application.

5. Flexibility

Another objective of database
This is needed to meet
future, requirements can
be uble to
aplication d

should be flexible enough.
the future specifications. 10
; be changed so database should
i lilﬂﬁj} Thus, it should make the
eveiopments cheaper, faster and flexible.

1



6. To restrict unauthorized access

Data in datab

AT mbmll'::fl be secured, Hence(an impﬂﬂant

Tr:fssture mi:ﬂtﬂd d5€ 18 to restrict unauthorized access.
atabase system must provide:

o Identification o
el 200 € s o

. gﬁtﬂ::?m?;ﬂg user's actions so that if they do
¢ wrong they are likely to be found.

o All contents should be proper and not easy o crack)

7. Accuracy

The accuracy of a database ensures that the quality and
content of data remains constant) Integrity procedure
detects and controls data inaccuracies as they take place.

8. Recovery from failure

As many users have an access [0 a database, the system
¢ of failure and that too with

must recover quickly in gas
no loss of transaction dﬂ%l’his objective also facilitates

data accuracy and integnfy.

9, Privacy and Security
Privacy means Wwhen, how and to what extent data
should be given [0 USEDS. Data bases are costly products
and hence their security is very important. ecurity of
data is needed from accidental as well as intentional
disclosures. Thus 10 achieve privacy and security is also

an ohjective of database.

10. To enforce integrity

i data accuracy.
an cannol e SLOTE

the objective of integrity.
{ - databasc.

that incorrect

It also implies
d in the dutﬂhﬂ_se;)]n order (0

Integrily
come  integrity

informati
achmeve
31}‘."4-21"15“...‘: e Stk
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_Advantages of database

b

R

.o of interrelated data ¢
R to consoli Fay
nse. lrs a way Olidae :

data centrally. The advantage, 0
| of data are:

A database is a col
organization of gnterp
control the operational
having a centralized contro

Redundancy can be reduced
Inconsistency can be avoided
Data can be shared
Security can be enforced
5. Integrity can be maintained
6. Standards can be enforced

_7. Faster development of new application

L.

11-

i

Redundancy can be reduced

Diata redundancy is the duplication of same data at more

than one storage place. By having a centralized database
most of this can be avoided.

Inconsistency can be avoided

Data duplication may leads to inconsistency. If a fact is
stored at two locations, then it is possible that user may
forget to update other location. Hence at an instance of
lime, system returns two values. So, if the redundancy is
removed, chances of having inconsistent data are also
removed,

Dﬂtﬂ Can hE: ﬂhﬂl‘tﬂ

This means varioy .
5 S USers can u i the
database. Moreover se the same data in



4. Security can be enforced

Security of data is needed from accidental as well as
mtentional disclosures. DR A can define the access paths
for accessing the data stored in database and he can
define authorization checks whenever access to sensitive
data is attémpted,

5. Integrity can be maintained

Integrity means that the data in the database is accurate.
It also implies that incorrect information cannot  be
stored in the database. Centralized control of the data
helps in permitting the administrator to define some
integrity constraints o the data in the database,

6. Standards can be enforced

With central control of the database, the DBA can
ensure that all applicable standards are observed in the
representation of the data,

7. Faster development of new application

When a new application is proposed, it is likely that the
data required for it is already stored in the database.
Thus, development time is reduced for the new
application.

—Disadvantages of database

The disadvantages of having a centralized control of
data are:

Problems associated with centralization

Complexity of backup and recovery

Privacy and security

Enterprise Vulnerability

Database damage

Complexity éncmases
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1. Problems associated with centralization

Centralization of data in database InCTEAsES the security
problem and disruption of operations of the organization
because of the down times and failures.

2, Complexity of backup and recovery
Due to centralization of data in database, there 18 no
duplication of data. It means data must be adequately
backed up so that in case of failure data can be

recovered.

3, Privacy and security

As data in database 18 centralized and is made .El'_'i"ﬂijahle_
to users from remote locatlons, the possibilities of
misuse are often more than in a conventional data

processing system.
4, Enterprise Vulnerability

Centralized all data of an enterprise in one database
means that the database becomes an indispensabie

resource. The survival of the enterprise may depend on
reliable information being available from its database.

The enterprise therefore becomes vuinerable to the
destruction or to unauthorized modification of database.

5. Database damage

All data is integrated in a single database. If database 15
damaged due to database corruption or electric failure,
valuable data is lost forever,

6. Complexity increases

The data structure may become more complex becaus
of the centralized database supporting many application®

in an organization, This may lead to difficulties in it
management,



Q2.(c) What is data base system? Discuss the main
objectives of any data base system also.
MDU BCA 2010
Ans. Data base system

g‘ji .-: 'zzzpﬂfﬂ‘ based record keeping system. It is a

records and maintains € [ a
o large amount of
For example, a college keeps all the information of the
students through a database system.

Thus, the main purpose of database system is to store
cnm!}lﬂtc information and help in retrieving it whenever
required, It uses an integrated approach that all data is
stored at one place. It is shared by all. Any user can
query the data as per his requirement.

Main objectives of any data base system

The main objectives of data base system are:
Minimization of redundancy
Consistency

Sharing of Data

Simplicity

Flexibility

Diata migration

To restrict unauthorized access
Privacy and Security
Maintaining standards

To enforce integnty

1. Minimization of redundancy

Data redundancy is the duplication of same data at more
than one storage p!ﬂf:ﬂ.r?ﬂ'r& duplication of data leads 1o
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Q3.(a) How database approach differs from traditional

An

file system?

OR
Explain

the difference

MDU BCA 2018

between database

approach and traditional file based system.

OR

IGU BCA 2018

Differentiate between file é}’stem and database

system.

database system:

* Following are the differences between file system and

I:he ﬁ]as are. designed
= anrl

Mdep&ndenﬂ}f, . same
ﬁalds “are stmed m

ﬂmﬂ: than one ﬁia
2. Nn semrity

5;1‘.:u11t}f _ restrictions

*ﬂ}r: ﬂﬂ[E

i Ifhﬁs simple structure. | 5

: F!ieSystem ﬂ | Database System
1. Redundantdata | 1. Redundancy control
 Redundant data is -'.ﬂlﬂ Being  the central
- duplication * of same | control over data,
- data at more than one | DBMS TEMOVeEs

: sturage place. Since all

dﬂv&iﬁped :

can’ not l:r-r.t apphed on

3.~51n:|ple stru::ture

duplication of data.
Thus DBMS controls
redundancy - by
ensuring that the data
are not repeated many
times.
2. Rigorous security
As data is stored in a
common place, thus,
DBMS assures a sound
- security system. :
3. Complex structure
dt- has  complex
Stl'tIE:turﬁ P
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Damhése System

File System
4. Often single user 4. Multiple users
It has often single | It has multiple users.
'I_.'IEEI'.

5. Isolated data

Data is separated and
scattered at  various
locations. It may be in
different formats. To
make a decision, the
programmer may need
- different files. Thus, to
extract  data  from
different files and their
coordinating is 4
different process.

6. Relatively cheap
File management
systems are relatively
cheap as compared to
database systems.

5. Data can be shared

~to use the same stored

6. Relatively expensive

Various users can use
the same data in the
database. Data can be
shared not only be
existing  applications
but new applications
can also be developed

data. Thus, this means
that data requirements
of various new
applications may also
be sausfied without
creating new files.

Database systems are
expensive. The cost can
be of two types:

{ij Software cost  which

includes purchase of
DBMS and
development of DBEMS.

(ii)Hardware cosl

includes  upgradation
needed to allow the |
extra overheads put up |
by DBMS.

B




0. Simple hﬂtkup &
Fecovery

There are  simple

FileSystem | pagabase System
7. Sl.nall Systems 7. Large s}'steﬁ
S.Fyli:t:f:ms riﬂ:ﬂgﬂsz:tar:i_ [}J:a‘tabafe management
systems, : :;::ZE:: Sk
8. Distributed control 8. Central Control
It has ' distributed | It has central control.
control

9. Complex backup &
recovery

Data recovery in case

procedures for backup of hardware or
and recovery process. .| software’ failure is
difficult due to the
complexity of the
i database system.
10. No search capability |10. Search capability
- There is no search There is search
~ capability in file | capability in database
system to  give | system to give
response  to user | response o user
~ queries. queries.
11. Chances of | 11. Consistent output
~inconsistent output In database system
In file processing consistent output 18
~ system inconsistent produced.
: 'qul:l':l_ut is - often
- produced.

}L‘J



Q4.(a) What do you mean by DBMS? Also discuss th,
advantages and disadvantages of DBMS,
MDU BCA 2015

Ans, f}atahﬂse VManagement System

'Database management system (DBMS) is a softwar,
-that enables users to interact with the database, [
enables users to store, modify and extract informatio
from a database as per the requirements.

It is an intermediate layer between user programs and
the data. User programs access the DBMS which thep
accesses the data. It controls the creation, maintenance
and utilization of the databases of an organization.

Thus a DBMS i _ a collection of

» Database which acts as a single centralized
databank for various data processing applications.

* Programs for the management of database.
Advantages of DBMS

The advantages of using a DBMS are:
I. Redundancy Control

2. Access Control

3. Proyides multiple User IllltﬂIfEEES

4. Easy and Fast access of data

S. Simplicity

6. Sharing of data

1. Reducing application development time
8. Persisten storage of data

9. Backup and Recovery



10. Flexible
I1. Reduced programming and Maintenance Cost

12. Integrity, Security and Privacy
13. Data Indﬂpﬂndenm:)

‘1. Redundancy Control

Data redundancy is the duplication of same data at more
than one storage place. Data redundancy has the
following disadvantages:

* Wastage of storage space.

o Wastage of time to enter the data more than once.

o Cost of generating data when same data already
exISIs.

e Inconsistency of results.

o Multiple level of updation.

DBMS controls redundancy by ensuring that the data are
not repeated many times. DBMS as a gentral control
over data removes:

o Duplication of data.
e Saving of storage space and
o Inconsistency of the data

2. Access Control

As multiple users share a database, it is likely that some
users will not be authorized to access all information 1In
the database. Only authorized user make changes in the
existing database, whereas other user category is
allowed only to retrieve the database. Database
. Administrator (DBA) uses security and authorization
subsystem 1n order (o specify access restrictions. [t

| o S



nlziatabase. T‘? enforce this integrity constraints are
imposed easily on the database instead of file system
where these constraints are imposed on all the
applications separately.

2. A student database has the information regarding
marlt:s obtained in an examination. A student cannot
obtain n:uarks more than100 — the maximum marks in
one subject. Integrity constraints can be specified so
that database will accept marks only in the range of 0
to 100 per subject,

DEMS assures privacy and security for data by

providing:

o Identification of users of the database before they
can use the database.

s Reconstruction facility for damaged data.

« Monitoring user’s actions so that If they do
something wrong they are likely to be found.

o Auditing subsystems.

o Tamperproof and authorization subsystems.

13. Data Independence

DBMS allows any change in the layout of data without
affecting all applications manipulating the database.
Some common approach is used to store, retrieve and

manipulate data in database.

ﬁlisadvantages of DBMS

Disadvantages of database sysiem arc.

1. Expensive
2. Complex
3. Higher Programming Cost

4. Integration
"1



5. Recovery difficult
6. High Conversion Cost

7. Slow processing in some applicaliu@
1. Expensive

Cost is the main disadvantage of DBMS. The cost can b,
of two types:

e Software cost which includes purchase of DBMs
and development of DBMS.

« Hardware cost includes upgradation needed to alloy
the extra overheads put up by DBMS.

2. Complex

Database processing tends (o be complex due tg
complex structure. To handle a large amount of data
sophisticated programming s needed.

3. Higher Programming Cost

Due to complex structure, it requires experienced
programmers with complete knowledge. The cost of
hiring of system analyst, database designers, database
administrators, data processing personnels and cost of

training will also be considered. Thus the programming
cost is high.

4. Integration

The centralization of resources increases the
vulnerability of the system. A failure in any component

of the integrated system can stop the complete systen
This situation is very critical.

5. Recovery difficult

Data recovery in case of hardware or software failure 5
difficult due to the complexity of the database syste™

g



Q4.(b) Discuss the capabilities that should be provige,
by a DBMS. MDU BCA 2015
OR

What are the main / common facilities tha

every DBMS should provide? Explain.
MDU BCA 20

Ans. DBMS should provide the following capabilities ;
facilities:

Minimal Redundancy
Flexibility |

Sharing of Data

Multiple User Interface
Consistency

Restrict Unauthorized Access
Privacy and Security

90 oo EhE R B O el

Simplicity

o

Enforce Integrity
1. Minimal Redundancy

Data redundancy is the duplication of same data at more
than one storage place. This duplication of data leads 10
wastage of storage space & time and affects cost also-
This redundancy has to be eliminated by integrating the
data at one place and DBMS should facilitate this.

2. Flexibility

DBMS should allow changes to the structure of the
database without affecting the stored data and the
existing application. It should make the &Ppﬁcalmﬂ
developments cheaper, fas}f.;,r and flexible.

i



;";-Q“-(f} W!‘ﬂt is DBMS? Explain DBMS functions with
suitable examples. MDU BCA 2014

Ans{ Database management system (DBMS) is a software
hat enables users to interact with the database. It
enables users to store, modify and extract information
from a database as per the requireme?nIsD

It is an intermediate layer between user programs and
the data. User programs access the DBMS which then
accesses the data. It controls the creation, maintenance
and utilization of the databases of an organization.

(Tfms a DBMS is a collection of

e Database which acts as a single centralized
databank for various data processing applications.

* Programs for the management of database.

ample: A University Management System has
records of employees. The DBMS adds newly appointed
employees, deletes records when an employee has left
the University or accesses each employee record once
every month to compute the salary. Query such as “How
many employees have salary greater than 150007, the
DBMS processes the query and reports accordingly on
the VDU or on a printer.

There are different types of DBMS available in the
market. Popular used DBMS are dbase, foxpro and

oracle. :
To sum up, DBMS is a set of programs designed to:
e Sef up storage structures.

o lLoad the data.
4



o Accept data requests from programs OT USEIS in g
form the program or user expects.

o Hide data from an unauthorized access.

o Allow mnc&rrent use of data without requiring

user's interference. .
o Perform backup and recovery automatically.
Functions of DBMS

The various functions performed by DBMS are:

1, Database Creation

2. Database Maintenance

3. Database processing

4. Redundancy Control

5. Access Control

6. Provides multiple User Interfaces

7. Backup and Recovery

8. Reducing application development time
9. Easy and Fast access of data

10. Integrity, Security and Privacy )

1. Database Creation

The DBMS helps the users by providing methods and
procedures to specify the data, their types and conditions
for the data to be stored in the database. It organizes the
data and creates the necessary database.

2. Database Maintenance

Various database maintenance tasks like addition,
deletion and updation of data are performed by the

Y]



; QEjiﬂJ Explain the role of DBA.
; OR

MDU BCA 2016, 2015

administrator briefly with
MDU BCA 2014

@,wlain database
uitable examples,

OR

DiSEﬂS? duties of database administrator with
examples, MDU BCA:-2013

OR

What do you mean by

Datah . . .
(DBA)? ase Administration

Explain the responsibilities of DBA?
MDU BCA 2012

OR

What are the responsibilities / functions of
Database Administrator (DBA)?

MDU BCA 2010

Ans. DBA

DBA is a person or group of persons who have central

control over data and the programs comprising the
database system.

CDBA 15 one who has central control over DEMS. He has

he central gpntrol on both data and programs to access
those data.jﬂ

DBA's job requires a high degree of technical expertise
and the ability to understand management requirements.
They are most familiar with the database and are
responsible for:

* Creating
* Manipulating and
* Authorizing access to the database.

12



\./4““ responsibilities of DBA are:

O 06 ~1 th Wb &~ W N

S

I 1.
|1 2.
13.
14.
15.
16.

Schema definition

Deciding the information Contents of Database
Physically organize the data

Storage structure and access methods
Intermediator

Maintenance of database

Finsures the security of the system

Maintaining data dictionary

Ensuring safe modification of schema

. Backup and recovery

Granling of authorization for data access
Ensuring Integrity

Works with database team

Provides support to users

Data implementation

Tuning the database

1. Schema Definition

The DBA specifies a database schema by writing a set of
definitions.

2. Deciding the information Contents of Database

It is the duty of DBA to decide what type of information
is held in the database. DBA has to identify:

The entities of interest to the organization and

The information to be recorded about these entities.

1



Q5.(b) Explain various types of D

Ans,

BMS languages i,

detail. IGU BCA 201§

OR

Discuss different languages use-:! in DBMS for
storage, manipulation and querying of data.

MDU BCA 2017
OR
What do you mean by database language?
Explain. ~ MDU BCA 2015
OR
Explain DBMS languages briefly with suitable
examples. MDU BCA 2014
BMS languages

Database management system. allows users to perform a
number of operations on the database such as insert,
delete and retrieve data without knowing about the
physical representations of data. To help the users have
these facilities, DBMS provides one or more specialized
programming languages called Database or DBMS
languages.

The DBMS provides the following database languages:

- Data Definition Language

It is a language that allows the users to define data and
their relationship to other types of data. It is mainly used

to create files, databases, data dictionary and tables
within databases.

Data Definition Lamguage (DDL) is used by the DBA
and database designers to specify the conceptuak schemad
of a database. In many DBMS, the DDL is ako used to

‘}_;:



define internal and external schemas (views). In some
DBMS, separate Storage Definition Language (SDL)
and View Definition Language (VDL) are used to define
internal and external schemas.

Storage definition language (SDL):- SDL is used to
specify the internal schema. The specified set of SDL
statements specifies the storage structure and access
methods used by the database system. The
implementation details of the database schemas which
are generally hidden from the users are implemented by
the specified SDL statements.

View Definition Language (VDL):- VDL is used to
define the external schema. There are two views of data:
the logical view as perceived by the programmer and
physical view that is data stored on storage devices.
VDL is used to specify user’s views and their mappings
to the conceptual schema.

. Data Manipulation Language (DML)

It is a language that provides a set of operations to
support the basic data manipulation operations on the
data stored in the databases. It allows the users to insert,
update, delete and retrieve data from the database.

The statement which is used to retrieve the information
i1s called a query. The part of the DML used to retrieve
the information is called a query language.

Types of DML

Procedural DML: It requires a user to specify what
data are needed and how to get those data.

Declarative DML: It requires a user to specify what
data are needed without specifying how to get those

data. It is also referred to as nun-pmc&dur&il DMI..
g 25



/ Data Control Language (DCL)

‘DCL is used to create user roles, grant permissions and
control access to database by securing it. DCL
statements control access to data and the database using
statements like GRANT and REVOKE.

929~



Q5.(c) What do you understand by a Query
Language? Distinguish between DDL, DML
and DCL. Explain any two DDL & DML
commands using suitable examples.

MDU BCA 2016
A?s/rghuery Language

\The DBMS provides data manipulation language
(DML) that enables users to retrieve and manipulate
the data. The statement that is used to retrieve the
information is called a query. The part of the DML

used to refrieve the information is called a query
language. '

Distinguish between DDL, DML and DCL

The database language which is used to define database
objects; to drop database objects; to alter (change)
database objects, such as tables, views, is known as Data
Definition Language (DDL). Data Definition Language
(DDL) is used by the DBA and database designers to

specify the conceptual schema of a database.
; N
The database language, which is used to insert data,

manipulate data, delete data or retrieve data in tables or
views, is known as Data Manipulation Language
(DML). Thus, this is a language that provides a set of
operations to support’ the basic data manipulation
operations on the data stored in the databases.

The database language which is used to control data
access is known as Data Control Language (DCL). DCL
statements control access to data and the database using
statements like GRANT and REVOKE.

DDL commands

DDL commands are: CREATE, ALTER, DROP,
TRUNCATE, GRANT,?IE%VGKE etc.



CREATE is the most commonly used DDL commang, y,
may be used to create a database, a schema, a new table,
d new index or a new view. To create an empty tah),
Student which stores student’s data — Roll number, na,
and date of birth, the CREATE TABLE command is:

CREATE TABLE student
(roll_no number(5)

name char(20)

birth_date date);

ALTER command gan be used to make the following
changes to any table:

ADD -for adding new columns into the table,
MODIFY - for modifying the structure of columns
DROP - for removing a column in the table (8i)
RENAME - for renaming the column name (1)

Syntax is:

ALTER TABLE <tablename> (ADD | MODIFY |
DROP | RENAME] (column(s));

To add two new columns sex and fname to student table,
the command ig:

ALTER TABLE student ADD (sex VARCHAR(6).
fname VARCHAR(E{]}};-

To change the datatype of column

sex from warchar to
char, the command is:

ALTER TABLE student MODIFY (sex CHAR(1));
DML commands

DML commands are:

INSERT, UPDATE, DELETE.
SELECT etc. r}V"



To add data to luples (or rows) of table student, the
syntax used is:

INSERT INTO <table-name> (columns to insert)
VALUES (values to insert)

Another most commonly

SELECT. It's syntax is:

SELECT <column_name>
FROM <table name>

or

SELECT <column_name>
FROM <table_name>
WHERE <condition>;

used DML command 15

For example, consider the following table employee:

employee -
Emp_no | Name “:"'ﬂé"sigﬁ - |Basic Address
101 |RAJIV  |CLERK  |5850 |ROHTAK
102 |[MOHAN ' |SALESMAN|640¢ |ROHTAK
103 |RAVINDER |MANAGER |9000 |KARNAL
105 |BALVINDER |CLERK ~ [585) |PANIPAT

. 106 |RAJBIR  |CLERK  |58%) |ROHTAK
5 y_}ﬁ{ [ASHU SM.ESth 6400 |ROHTAK

(i) Selecting all columns

Query:- What data are in the employeetable?

SQL > SELECT *
: FRﬂM employee;

Once the above cu:rm:!ﬂ?]d is obeyed, thetable will be:

i



employee

3 -
Emp no | Name Design  |Basic Address

. , Yoy
101 |RAJIV CLERK  |5850 |ROHTAK
102 |MOHAN  |SALESMAN|6400 | ROHTAK
103 |RAVINDER |MANAGER [9000 | KARNAT,
105 |BALVINDER |CLERK  [3850 |PANIPAT
06 |RAJBIR  |CLERK  [5850 |ROHTAK
108 |ASHU SALESMAN | 6400 |ROHTAK

l "

The asterisk (*) is used to select all columns in the table.
This is very useful when the columns names are not
known, Thus, a wild card (¥) character indicates to view
data from every column in the table.

(i) Selecting a specific column

SQL > SELECT Name

FROM employee;

Once the above command is obeyed, the table will be:

. e ]
[ o e
y i "|'-|.|:I'-'¢_,
N&IIJ}E;" il
R
T T hR T T Y AL

RAJIV
MOHAN
RAVINDER
BALVINDER
RAJBIR
ASHU

(iii) Selecting multiple columns

SQL > SELE

FROM employee:

CT Emp_no, Name, Design

Once the above command is obeyed, the tahle will be

R—



Emp no | Name | Design

101 | RAJIV. | CLERK =
102 | MOHAN | SALESMAN
103 | RAVINDER | MANAGER -
105 | BALVINDER | CLERK
106 | RAJBIR CLERK
108 | ASHU | SALESMAN

(iv) Select from where

It is one of the most important clause available in SQL.
By specifying a WHERE clause, specific rows can be
chosen. When a WHERE clause is present, the datapase
program goes through the entire table one row at a ime

and checks each row to determine if the condition is true
with respect to that row.

SQL >SELECT Name

il

Once the above command is obeyed, the table will be:

J




(a) Explain the various roles in datahage
e enfimnment. IGU BCA 2018

Ans. A database system refers to an organisation of
components that define and regulate the collection,

storage, management and use of data within a database
gnvironment.

A database is designed and built to serve a specific
purpose as needed by a group of users. Roles are
designed to ease the administration of the end user

system. Each of the following has to perform specified
set of roles or responsibilities:

1. Data Administrator

The data administrator or DA refers to a person or a

group of persons who understand and manage the data
items.

The Data Administrator is responsible for defining data

elements, data names and their relationship with the
database.

His basic role/responsibilities include:

* Toinstall and configure the RDBMS applications

* To know the requirements

of the software
application in terms of functions and assure the data
integrity. :

* To validate the data and files.
* To decide what data to be stored in database,
* To establish policies for data maintenance.

Data Administrator is also known as data analyst.

2%
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2. Application developer  or Application
programmer

fﬂppllﬂﬂtlﬂnﬁ developers translate software requirements
into workable programming code and maintain and
develop programs for use in husiness:')

Their :]Db1 titles and specific duties may vary in different
.:}rgapjzat!_nnﬁ but the role mainly involves writing
Ispemﬁcatlﬂns and  designing, building, testing and
implementing  applications using  programming
languages and development tools. In simple words, the
main function of an application developer is to make

mmputer& perform specific tasks based on the client’s
specifications, '

Application developer:

» Frogram new applications for regular running.
* Test new applications and run into existing ones.

* Restart the unsuccessful jobs.
3. Database Designers

Database designers are the database architects.

o They develop strategies for design, modeling and
implementation stages of the database lifecycle,

v They often join with software architects and system
analysts to wunderstand and best address the
particular needs of certain businesses or industries.

o They draw the blueprints of a database which
technicians and other specialists then use to put the

technology together.
e 05

* They also develop data models, metadata tables and
| related database structures for applications.



o They are responsible for designing persiste, ,
Qfq

storage, ldﬁﬂﬁﬂing the dﬂrﬂ to be Stl?rﬂ‘dj fhﬂﬂsi
the structure (o rEprESEnI ﬂnd store this dﬂ.fﬂ. g

. End Users

End users are the persons who interact with g,
applications. They nsert, delete and update data in
database. They use the database through applicatiop
~ programs. They perform all operations by using

commands provided in the user interface.

/_;‘h



Q6.(b) Explain Components of Database.

Ans. A database has the following four components:

|. Data items
2. Relationships
3. Constraints

4. Schema

-------------------------------------------------

Be o) : [ Data Ttems

SnaRTrs IR .. | Relationships|
 Physical : - ; 'E
Ditabas. : |_Constraints
Schema

M

EiscmmsamiiaaEIIEErI R E A pre A SRS IR R

1. Data Items

Data items refer to a distinct piece of information.

2. Relationships

It represents a correspondence between various data
elements.

3. Constraints

These are the predicates that define correct database
states.

- 4, Schema

The overall design of the database is called schema. It
describes the organization of data and relationships
within the database. The schema consists of definitions
of the various types of record in the database, the data

£ '

=



Q6.(c) Explain the various functional components of

DBMS with the help of suitable diagram.

MDU BCA 2018
OR

Components of DBMS MDU BCA 2015

Ans. Components / Elements of DBMS

DBMS is a complex software which provides mnterface
for each category of the user. DBMS interprets user
commands so that computer sysiem can operate on that
command to perform the desired task. The important
components of DBMS are:

1. Data Definition Language (DDL) Compiler

. Data Manager

. File Manager

. Disk Manager

2

3

4

5. Query Processor

6. Telecommunication system
7. Data files

!

. Data Dicuonary
Data Definition Language (DDL) Compiler

DDL is used by the database designers or application
programmers to specify the contents and structure of the
database. DDL compiler converts the data definition
statements that are in the source form to object form.

. Data Manager

Data manager is the central component of the DBEMS,
Dita manager performs the following:

{a) Maintains :i.gi backup and recovery eperations.



(b) Converls the user queries from the user logi
view to a physical file system. Cq

g i fains the data fﬂﬂﬂi.ﬁ'tﬂ”f ¥ intepri
(¢) Main .ﬂ A4 Erity ang
security.

(d) Organizes 10 provide the synchronization in

] e

simultaneous operations performed by concy Fren
HSers.

(¢) Interfaces with the file manager.

Requests specific record

User's Query "'l (_—‘l ‘k
: ‘ h J
DBMS : Data File
User Interface Manager

Manager |
Response to usvr:r«—l T l TRequestcd record

A

© Requested block |
: E
; ? : I
Disk
| Database . 4___{ Managﬂr |
TRE{;LIE'SIE specific blocy

3. File Manager
File manager:
o Manages the allocation of file space on disk storas®

Ll .. ; ﬂ
] ;Mﬂﬂﬂgﬁ.!n' dﬂfﬂ structure io rEPrESE"f ulfﬂ;-u..mﬂ
stored on dfsk.,ﬂ



. Rece:wes the request Jrom the data manager for a
specific Iffu'simi record, locates the block containing
the required record and then demands for block of
data from the disk manager. After receiving the

required block transmits the required record to the
data manager.

4. Disk Manager

Disk manager:

* Performs all the physical input and output
operations.

 Transfers the block requested by the file manager so
that .ﬂ"lﬁ' file manager need not be aware of the
physical characteristics of the storage media.

5. Qucry Processor

Query processor is the component of the DBMS
responsible for generating the best plan or strategy to
process the query.

Query processor interprets the online user query and
converts it into a series of efficient operations that are

carried out one by one by the data manager for
execution. The query processor has access to the

following information stored in the data dictionary:

o Number of tuples in the relation.

e Size of the record in bytes.

Number of blocks used to store relation.

Number of distinct values that appear in the
relation. qh

These statistics are used to estimate the cost of different
access plans and thus help in selecting the best strategy

to process the query.




6. Telecommunication system

Users remote or local, communicate with the computer
system by sending and receiving message Over
communication line. These messages are routed by
telecommunication system.

7. Data files

Data files store all the data portion of the database.
8. Data Dictionary

Data dictionary stores the information about the data in
database. It contains the information about the entities,
attributes, checks and validation. Data dictionary is an
integral component of the DBMS and is used to control
the database operations, data integrity and accuracy,

S




Qﬁ-{d} Explain Components of DBMS environment.

Ans. DBMS environment has the following five major
components:

1. Hardware
2. Software

3. Data
4. Database Users
5. Procedures

1. Hardware

The hardware is the actual computer system used for
keeping and accessing the database. This can range from
a single PC to a single mainframe or to a network of
computers. Basic hardware components are:

« Hardware processor and main memory for the
support of execution of the database system.

o Magnetic discs, drums elc. on which the database
physically resides.

e On-line terminals for accessing and updating
database files.

o Database machines specifically designed to support
a database systent.

2. Software

The software used for databases is known as DBMS. All

requests made 10 database by users are handled by this
software.—f



Q7.(a) Explain three level architecture of datahyg,

Ans.

system with suitable diagram. IGU Ii(ffi_g_m
OR
Explain the three-level architecture of DBMg

with the help of an example.
MDU BCA 2016, 2015

OR

Discuss ar{:hiteéture of DBMS with an example,
MDU BCA 2014

OR

What do you mean by Database System
-Architecture? Explain in detail.
MDU BCA 2012

OR

Describe the architecture of a database system.

Why a database is described to be an integrated
one?

hree-level architecture of a DBMS

G DBMS provides three levels of data is said to follow
three-level architecture. The goal of the three-schema
architecture is to separate the user applications and the
physical database. The view at cach of these levels is
described by a schema. The processes of transforming
requests and results between levels are called mappingr{f}

Thus, database system provides its users with an abstract
view of the data, i.e.. the System hides certain details of
how data are actually stored in the databases so that the
user interaction with the database js independent of
physical data organization. So the main objective of this
three-level architecture is to S€parate each user’s view of
the database from the way the database is physically
represented. 3]



The three levels or layers of DBMS architecture are:
|. Physical Level
7. Logical Level

3. View Level | l/

e

| " View Level :
WEW 1 l:\"'iﬁwz e View n

! ; = L T YT T
. i L i i ;
" - y o

L Lﬁﬁic:ﬂ_ Level

' ?'_';:i:.::i-:'_!;:"i: 'I__!"hj'sitai__'[_‘grel

i;. Physical Level

This is the lowest level close to hardware. This level 1s
also known as internal level or storage level.

It Hescribes the physical layout of the data on the
storage devices i.e. it describes how data ic - .ually
stored on the storage devices.

Since it contains the details of how the data are actually
stored, it hides minimum information. It includes:

* Data structure. ¢

* File organizations used to store data on storage
devices,

* Database Definition Tables.
i

*. Definition of Access paths to files containing the
data of the database.




[t interfaces with the operating system access me e
place the data on the storage devices, build the il I,
and retrieve the data and so on. ¢y

The security of data is also defined at this Jeye| .
view is seen by the system programmer and the ti}r?‘sh,:::‘
designer!{-) I

. Logical Level

The middle level in the three level architecture j the
logical level. It is the next higher level of abstraction

It is the overall design of Ihe_ database. It is a compleg,
view of the data requirements of the organization.

Logical level is also called conceptual level. Tt hides the

details of physical storage structures. At the logicy
level, following are defined:

* All record types.

¢ Relationship existing among these records.

e The constraints on the data.

e Security and integrity information.

It describes what data is stored without taking physicil
storage details. For example, the description of an entity
should contain only data types of attributes like integer.
real, character; and their length like maximum number
of digits or characters; but not any SlOra£

considerations like the number of bytes occupied. Thus
it describes:

o FEntities L]
» Data types
e Relationships

e Constraints




i
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dr: ]5 dwe:’htls seen by ‘j_-ﬂlﬂiaase administrator (DBA) who
cides What information is to be kept in the database.

3, View Level

This 1s the highest level close to user. View level is also
known as external view.

It describes only that part of the database, which is
actually needed by the user.

User Interface is placed at this level. This level deals
with the way in which individual users view data,
Individual users are given different views according to
their rﬂqujrem:‘:nlsah number of users of a database
system are not concerned with all the information
contained in the database. Instead, they need a part of
database. So they will usually access a subset of total
data. At view level, parts of the database are described.
Thus, view level provides many views of the same
database.

G’ iew level increases the securnity of the database. Tt does

not allow the user to access the unnecessary parts of the
data. For example, in an examination branch of the
University, a clerk can access student information but
not. staff information. In addition different views may
have different representations of the same data. For
example, one user may view data in the form (day,
month, year) while another may view date as (month,

day, year). o

Why a database is described to be an integrated
one?

A database is desired to be an integrated one because ot
the following:

o To avoid duplicacy of data.



® To make database a shareable resource,

* The database is completely controlled by a 5o

package called DBMS.

ﬂrt-.

For example, the three levels of architecture can

given as:

View level

struct student

{ | {

T

struct student

Roll

Age
Marks

Physical Lr:velJ Student Length = 2()

W)

)

Type = Byte(2), offset =6
Name Type = Byte(10), offset =9
Type = Byte(2), offset = 19
Type = Byte(2), offset = 2!

e

int roll; char namef[10].
char name([10]; int age;
} b |
Logical Level Student g
Rollro Numeric(3)
Nama Character(] 0)
Age Numeric(2)
Marks Numeric(3)



Q7.(b) EZ?;IE“ F“;.f}l]ﬁan by Schema and Instance?
1 'FI‘EIII:'E between external,
conceptual and internal schemas

Ans. Schema

Tﬁf‘ ;:l-'lﬁ'.i"ﬂﬂ d.'e.sfgu ﬂ_f: the database is called schema,
which 1s specified during database design and changes
very rarely.

Database S.}fstffm has several schemas corresponding to
Eﬂﬂ'h. level of abstraction. At the physical level one
physical slchf:ma, at logical level one logical schema and
at the view level, several sub-schemas. In general,
database system supports:

o (One physical / internal schema.

o One logical / conceptual schema

o Several subschema [/ external schema
Internal schema: Internal schema is a complete

description of the internal model, containing definition
of stored records, the methods of representation, the data

fields and the indexes used.

Conceptual schema: Conceptual schema describes all
the entities, attributes and relationship together with

integrity constraints.
External schema: External schema corresponds to
different views of the data. Lo

Instance

Data in the database 1s
changing from time [o [ne.
" stored’in the database at a par

called the instance of a data
database state or snapshot.

of dynamic nature. It keeps
The collection of data

ticular moment of time is
pase. It is also called




Difference between external, conceptual and internal schemg,.

External Conceptual Internal
Schema Schema Schema
A |
1.External 1. Conceptual LInternal schem,
schema schema describes  h,
describes  the | describes  the | internal view qf
external view of | conceptual view | three level
three level | of three level | architecture o
architecture of | architecture of | DBMS.
DBMS. DBMS.
2. The  external |2. The conceptual | 2. The

schema defines
a view or views
of the database

for  particular
users.

3.0 includes
different views
of data.

4.It contains the

method of
describing  the
objects in  the
external  view
from the objects
in the
conceptual
view,

schema defines
the stored data
structures in
terms of the
database model
used.

3.1t describes all
the entifies,
attributes and
relationship
together

integrity

constraints,

with

4.1t contains the
method of
deriving the
Uhlﬁ:m in the
conceptual view
from the objects
in the internal
Vigw,

Y —

internal
schema  defineg
how and “"hEI'E
data

are
organized in
physical  daty
storage.

3.1t is a complete
description  of
the internal
model and
containg
definition of

stored records.

4.1t contains the
method of
representing the
data fields and
the indexes
used.




(8.(a) What do you mean by data independence? Why
it is important to maintain data independence

in a database? MDU BCA 2018
" OR

j‘f‘f’hﬂt is data independence and why is it

important? MDU BCA 2016
OR

Describe data independence with examples.

MDU BCA 2014

OR

What do you mean by Data Independence?
Also explain Logical and Physical data
independence. MDU BCA 2012

Ans. Dio: Independence

Lata Indeperdénce is the capacity to change the
schema at one level of a database system without
having to change the schema at the next higher level of
abstraction.

A major objective for three-level architecture is to
provide data independence which means that upper
levels are unaffected by changes in lower levels.

The two levels of data independence are:

I. Physical Data Independence ii"
2. Logical Data Independence

1. Physical Data Independence

It is the capacity/capability to change the physical
schema without having to change to logical schema,

Changes to internal schema may be needed because
some physical files have to be reorganized. The change

Wwould be absorbed by the mappie;nﬁﬂ between the logical



and physical levels. Physical data independence |,
achieved by the presence of the internal level of i,
database and the mapping Or lransfnmalxnn from e
conceptual level of the database to the internal level,

/}. Logical Data Independence

It is the capacity to change the logical schema withoy,
having to change view level.

The conceptual schema may be changed to expand the
database (by adding a record type or data item), 1
change constraints, or to reduce the database (hy
removing a record type or data item). Only the view
definition and the mappings need be changed in g
DBMS that supports logical data independence. Changes
to constraints can be applied to the conceptual schema
without affecting the external schemas or application
programs.

Thus, changes at this level are necessary whenever
logical structure is changed. The change would be
absorbed by the mapping between the view and logical
levels. Logical data independence is more difficult 1o

obtain than physical data independence, as it requires the
flexibility in the design of database.

portance of data independence

Data independence is an important characteristic of
DBMS as it allows changing the structure of the
database without making any changes in the application
programs that use the database. Thus, applicatar
programs Fin:: not depend on any particular ph}'%iiil
representation or access technique of the database. Thu*

It 15 1mportant to. maintain data independence 1" -
database



Q8¢ -leﬂt is thf_: difference between physical and
logical data independence? _

MDU BCA 2016, 2015

Ans. FD].][}WiI'Ig are the differences between physical and
logical data independence:

. Physicaldata | | pogicaldata
. independence ~  independence .

1.

It is the capacity

: it 1. It is the capacity to
or capability to change the logical
change the physical | schema without

schema _
having to change to
logical schema.

. The C_hangEfWGUJd be
absorbed by  the

mapping between the

occasionally
whenevereas there is
a need to improve
performance.

without |

having to change view
level.

The change would be
absorbed by the
mapping between the

logical and physical view and logical
levels. levels.

3. It is not so complex. |3. It is complex.

4.1t  can change |4. It can change
internal schema | conceptual  schema

~ without changing without having to
conceptual schema. change external

schema.

5. Modifications ~in |5. Modifications i

physical level occur | logical level occur.

frequently more than

_ that in physical level,

glteration

whenever there is an
% in  the
logical structure of the
database. “"11

———




: 2 in Conceptug] 4
- ing? Also explain
M inernal mapping and Esternal / Conceptua

mapping.

PP o
What types of mapping are used in databgase
svstems?

Ans. Mapping

/Mapping is the process af transforming requests and
results between any of the two levels of logical
architecture of a DBMS,/

Programs refer to an external schema and are mapped by
the DBMS to the internal schema for execution, Data

extracted from the inlernal DBMS level is reformatted to
mitch the wser's external view,

Types of mapping

Two types of mapping are used in database system with
three different views:

I. Conceptual / Internal mapping
2. External / Conceptual mapping

1. Conceptual / Internal mapping

It exists between conceptual level and internal level. It
defines the corresp

ondence between the records and
the fields of the conceptual view and the files and data
Structures of the internal vigw
It specifies the method of deriving the conceptual record
from the physical database, Many differences may exist

hetween the unnct;ftuaj and internal views. These
differences can he: T)



» Representation of numeric values could be different
in the two views. One view could consider a field to

be numeric and the other could consider it as
binary.

» Representation of siring data can be considered by
the two views to be coded differently. One can
perceive string data 1o pe in ASCIT code and the
other can consider it to be in EBCDIC code. ,

* The value for a field in one view could be computed

from the values in one or more fields of the other
view,

These differences are indicated and resolved in the
mapping,

Thus, to make the conceptual view stable, when the
siructure  of the stored databage is changed, the
conceptual / internal mapping is also changed
accordingly. So, conceptual finternal mapping provides
physical data independence for the database,

/z.fE:i.'temal ! Conceptual mapping

L exists between the external level and the conceptual
* level. It gives correspondence among the records and the
relationships of the external and conceptual views,

An external/conceptual mapping defines g particular
external view and conceptual view correspondence. [t
describes the contents of the database as perceived by
the user or application program of that view,

The external view is an abstraction of the conceptual

view, which in its turn is an abstraction of the mternal
view,

To'make the external level stable, when the structure of
the database is modified, the external / conceptual
mﬂﬂpininém changes accordingly.



A8 S s of classifyvin
[ erent ways of ¢ JIE 5
Q9.(a) ’I';"];‘;":Sﬂr“ e MDU BCA 2017

OR

' i ' differeng
DBMS can be classified into e
'l:HattTguries on the basis of different criterjy»
Explain.

Ans. Classification of DEMSs

The DBMS can be classified into different categories on
the basis of several criteria such as the data model ”_"51-'
dre using, number of users they support, number of siteg

over which the database is distributed and the Purpase
they serve.

wmd on Data Models

@npmding on the data model the DEMSs use, the
BMSs can be categorized as hierarchical, network,
relational and object-oriented etg. The most popular datg
model in use today is the relational data mode]. Wel|
known DBMSs like Oracle, MS SQL Server. DB2,
MySQL support this model, Many current commercig|
DBMSs are based on relational data mnda!)

Other traditional models are hierarchical datg model, or
network data model. Some of the old applications still

run on the database systems based on these modals.

In the recent vears, the object-oriented datg models have
come up though these models do poy have widespread
use. Some examples of l‘.]hjact-nri::mcd DBMSs are (12,
ObjectStore or Jasmine. The relational databases being
the most popular, the object oriented concept have been
ntroduced in  thege databases. This led

development of a new class of DBEMSs called object-
relational DBMSs. hq




1/Based on the number of users

Depending on the number of users supported by the
system, DBMSs are divided into two classes:
« Single user system

« Multi-user system

A single user database system supports one user at a
me/ In this system the database resides on one
computer and is only accessed by one user at a time.
Here the user performs all the user roles such as
designing, maintaining and manipulating the database as
per the requirements. ;

Multi-user systems support multiple users cnncurr&nfég
In this system multiple users can access the datab
simultancously. In this DEMS the data is both integrated
and shared,

3. Based on the ways database is distributed:-

(D:pcnding on the ways over which the database is
distributed, DBMS is divided into two types:

* Centralized database Systems
* Distributed database Systems

With centralized database systems, the system is stored
at a single site. Centralized database systems run on 3
single computer system. Both the database and DBMS
software reside at the same computer site. The user
interacts with the centralized system through a dummy
terminal connected to it)

In distributed database systems the database and DBEMS
software are distributed in various sites connected by a
tomputer mnetwork. Several computers located at
different sites ED[%HRiEﬂ[E- with each other through



various communication mm:'!ia‘ such as high Spee
network or telephone lines. Distributed database SYstem,
are of two types namely homogeneous ang
heterogeneous.

lﬁﬁcﬁ?ﬁgen&nus distributed database systems all sjge,
use the same DBMS software. Data IS‘EKChanggd
between various sites and can be handled easily.

In heterogeneous distributed Database Syste*ms dit_'ferﬂm
sites use different DBMS software. There IS additiong
software to support data exchange between sites.

/lﬁased Oon purpose

Depending on the purpose the DBMSs serve, they can
be categorized in two classes:

* General purpose

® Specific purpose

By definition, DBMS is a general purpose software
system. However it can be designed for specific
purposes. For example, airline or railway reservations.
Specific purpose database systems come in the category

of online transaction processing systems. Such
can not be used for other

major r.:hangt:ﬁ:../

g

systems
applications without making



Q9.(b) Explain client server architecture to DBMS.
MDU BCA 2016

OR
Explain client server architecture.

MDU BCA 2015
A,ﬁy(znfnt server architecture

Client server architecture of database system has two
ogical components- client and server. A client is a
computer system that sends request to the server
connected to the network. A server is a computer system
that receives the request, processes it and returns the
requested information to the c%u[, Client and server are

usually present at different sites,

Clients are generally personal computers or workstations
and server is large workstations, mini range or
mainframe computer system. DBMS resides on server
and performs all functions related to database
management like data definition, manipulation, integrity,
securlity etc. The applications and tools of DBMS run on
one or more client platforms. These servers and client
computers are connected to a network.

The client computers have user interfaces that help users
to utilize the servers. Users can also wwm Jocal

applidations on the client side. The processing power of
the computer system at the user’s end is utilized by

processing the user- interface on that system.

Two approaches to implement client/server architecture
are; two-tier architecture and three- tier architecture.

/Twu-tier architecture

@ the two-tier architecture, the user interface and
pplication programs are placed on the client side and



the database system on the server side. The application
programs that reside at the client side invoke the DBMS§

at the server side.

Thus, in this type of architecture, the client invokes

database system functionality at server machine
through query language. ODBC, JDBC are used for

interaction between the client and server.

Q};gg_’b_ﬁ sk b Cﬂmﬂffj{w'lj

guan - ,,-,._.-.-.-...-.....-E v &y
End user :
| . CLIENT
i | Application | ;
| program | |

Network

: Database | | SERVER
; system

(Two-tier architecture)

Advantages of two-tier architecture
Following are the advantages of two-tier architecture:

v Simplest to implement.

" Performs well with moderate number of client.
Disadvantages of two-tier architecture

/ Fﬂ}lnwing are the disadvantages of two-tier architecture:

ngil-_'es poor performance when large number of
clients submits their requests.

5.



/ﬁgfﬁﬂﬂ! fo administer and maintain pecause when

appficfzﬁans r:eside on the client, every upgrade must
be delivered, installed and tested on each client.

V/”rﬁree-tier architecture

In the three-tier architecture, an intermediate layer

known as application server or web server is placed
between the client and the database server.

The client communicates with the application server,
which In turm communicates with the database server.
When a client requests far information the application
server accepts the request, processes it and sends
corresponding database commands to database server.
The database server sends the result back to application

server which is converted into GUI format and presented
to the client.

GUI
Web Interface CLIENT

f vl

Application - APPLICATIONS SERVER
Programs, OR WEB SERVER
Web Pages
dafbase: DATABASE SERVER
system

(Three-tier architecture)

The three tier architecture is used when an effective
distributed client server design is needed that provides
(when compared to the twWoO tier) in-:;n:eaaed performance,
flexibility, maintainability, reusabl_hljf and scalahlh.ty_
while hiding the complexity of distributed processing

from the user. S'Lj



09.(c) What is centralized “BMS.:} How. 15 1t “EE.E“]
and used? Explain iis dlsadvnﬂl;géi With
examples, MD 1'!3-

Ans@hc centralized database m.-amge_men‘t sysiem FDHZIEIE of
a single processor together with its associate _‘jﬂ'[:l
storage devices and other peripherals. It is physically
confined to a single lﬂt&liﬂl‘lj

Centralized DBMS offers data processing capabilities
users Who are located either at the same site or through
remote terminals at geographically dispersed sites, The
management of the system and its data are controlled
centrally from any one or central site. This is shown
below in the figure:

.1.""“-‘ ‘..."’...H
Remote-user l Local user-1

Local user-3

Usefulness of Centralized DBMS

* Single site provides hig

i de rity,
COTNCUrrency, backup and Eree of securnily

Fecovery contral,
* Centralized control of dagga a

. i 3 T
duplication of data gng voids unnecessary

ffﬁ’fﬁvﬂj reduces the total



o Centralized control can also ensure that adequale
checks are incorporated in the DBMS to provide
data integrity.

e It allows the sharing of data under its control by any
number of application programs or users.

Disadvantages of Centralized DBMS
Centralized DBMS has the following disadvantages:-

o The site with the database can become a bottleneck.

_+ Performance degradation due fo a growing number
of remote locations over greater distances.

_* Scalability problems )associated with the physical
limits imposed by "a single location like power,
temperatuie conditioning and power consumption.

« Possible availability problem. If the site with the
database goes dagn, there can be no data access.

(




1? Explain diﬂErem

ode
Q10.(a) Define the term data m MDU BCA 2013

types of data models.
+ OR

Define the term data model. Explain ﬂiﬂ‘erem
n

: h cxamplﬂs.
t}']_]ﬂﬁ ﬂf tlﬂ.tﬂ 'I'IlUdEl wrt MDU E{:A 2[”]
_—

Ans, Da:m Model

Data model is a tool for describing data ang
f relationships between data.

A mumber of models for data representation havf" h?:”
developed. The models can enforce a set of constraints

to mamtan the integrity of the data. Components of 3
data model are:

* A structural part which consists a number of rules

for the construction of databases.

* A manipylative part which defines the various
aperations that can be performed on the d-:tr.ri::]

Data models should provide the basic concepts and
nitations  that will  allow database designers
commumicate their understanding of the organizational
data accurately,

Fhe main purpose of a daga del is 1o represent and
make the data understandap|e,

Thus in .

* Describing dagg

. .'Ir.l'um'_r:-udmiru; date,

- Hf'fﬂl’l'rlﬂ.'-hfp.'i n'.l't"l'l'l-'ﬂ-'n dlentey el
* A xet of con Sireeemiy g, '
J ! ] ]
b - Maintaiy g, . nre

Hr!'f.r I':_lr |!'||'II i



.['FPES of Data Mﬂdﬂl

The data models are basicaj)y, G )
_1 Object based logical mmjé,& Wided into three groups:

4. Physical models
/’1_ Record based logical madels

|mn MODEL, ] -
; I ]

@ﬂl hased Model |1’113’9iml Mmiel[. Record hased Model

—+ E-R Model s Unilying » Hierarchical
Muodel Model

s Object Oriented

Model Frame || Network
—» mMEmMOry Model
Model
| of Semantic data
Model | Relational
Model

| Functional data
Moudel

1. Object based logical models

These models are used fo describe data at view fevel
and logical level.
They wuse concepts like entities, attributes  and
relationships.  They provide flexible  structuring
tapabilities. Some of these are:

~ Entity Relationship Model =

% Ohject Oriented Model

-"ﬁ_ Semantic Data Model

¢ Functional Data Model




ER | has emerged as One c_rf the .ITlEilﬂ mode] t.ﬂ
fac:iliﬂge.jatabgsﬂ de%ign. The object Dn?‘u;{j Ellnﬂdf:t] i
based on the collections of objects WHICH CEsCribeg
attributes as the state of the object and the actions thy
are associated with the object as its behavior, Fg,
example dogs have state (name, colour, hl‘ﬂﬂd]hﬂ“d dogs
have behavior (barking, fetching etc.). Cars have State
(color, model etc.) and behavior {hrakjng, Ehﬂ-ﬂglng

. Pt %
gears, accelerating). Fonr ona,

Semantic data model considers the semantics at the time
of operations on the data. Funﬂtiﬂl&d_ﬂ@_— mode] js
categorized as small modules. Data is stored in database
as per the module.

2. Physical Models

This data modei is used to des:ribe data at the physical
level.

These models describe information like record

structures.—+ecord ordering and access paths. Some of
physical models are:

_» Unifying Model
_» Frame memory Model

3. Record based logical models
These models are used:

o To specify the overall logical structure of database.

o To provide a higher-level description of the
implementation. ‘

These are divided into three types:

s Hierarchical Model

. I‘E}é\@:ﬁk Model | [: (;61
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suitable examples.
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Ans. Obféct-based data model

Object based data model is a model that combines the
DBMS characteristics and object oriented approach.

These models are used to describe a data at view leve
and logical level, They are characterized by the fact that
they provide fairly flexible structuring capabilities and
allow data constraints to be specified explicitly.

The various types of this model are:

Entity relationship model

Object oriented model
/}/Semanti:: data mode]
)(Functiﬂnal data model

1. Enﬁty relationship model

Entity relationship data mode] 1s based on the perception
of real world that consist of 5 collection of bggig objects,
such as entities, relationship among these ohjects

An gll_uty is a thing or nbjﬁgt
Or existence in g nature, Fg
represented by rectangle,

which shows its presence
I example: student. It IS

These entities are describeq ;
j : In a datab of
attributes. The attribyte ase by a sel

: : S are the characteristi f an
entity which may act a5 . Ctenistics of ¢
Lo -elddin tables of o database.



The relationship is an association between the entities. It
is represented by diamond. The set of entities of a
similar type 1s called as an entity set and set of
relationships of similar type is called as relationship set.

The overall lqgical structure of database can be
expressed graphically by an E-R diagram which is built
on the following components:

Rectangle: It represents the entity set.

—

Ellipse: It represents the attributes.

Diamond: It represents relationships among the entity
sets.

Lines: Lines link attributes to entity sets and entity sets
to relationships.

ER model represents the syucture of a database
graphically known as ER diagram. It can be shown as:

rollno city

Student £/

examdate

Examinatinnj
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qu

Object oriented model I
pletely based on obje,

. 5 com
Object oriented model 18 is based on iy,

is | 1

grlpated SpReE t ﬂl;chmggj?ect is an independey
tions of objects. ; 1

zﬁgfc u[;:d to rﬁﬁigscn[ the m@],w_ﬂfliﬁh1n% ‘;"n Objeey

4 of codes called as & metnod,

also contains a body £

Similar values and methods of an object ﬂrs E"‘fmp i

together to form a class. A class may be viewed as d typ,
_ —

definition for objects, this cuql!:d@twgl_f?f_f!ﬂt:} ang
methods comprising a type def{inition which is similar g
a language abstract data type.

h one object can access the data of
invoking a method of that object,
This action is called as. sending a mMEssage qf data,
Unlike entities in a ER model each object hE:IS its own
unique identity, independent of the value that it contains
thus two objects containing the same values are

nevertheless distinct.

The one way in whic
another object is by

. Semantic data model

Semantic data model emphasize on semantic whil
working with data_in database. Semantic means
grammatical rules and regulations that apply on data.
Each time when the data is operated in DBMS. the
DBMS checks tE&sc semantics. It maintains the database

integrity.
Functional data model

Functions are also called modules or subroutings

Functional model uses the predefined modules ©f
subfoutings while working with data, in database
FHHEIIG[FS‘ store the iii:l"ﬁﬂ aEL‘:l‘JI’ding to their needs and
then they are checked and implemented by the DB MS.

s

_—



Q11.(b) What is a hierarchicg] model? Also explain

the various problems faces by this model in
representing relationships.

Ans/!ﬁera'rchical Model

@ model containing a collection of records connected
in the form of a tree is called hierarchical model.

Higrarchica! model is the oldest of the three record based
logical models. One of the first hierarchical databases

Information Management System (IMS) was developed
by North American Rockwell company and IBh:l)

Hierarchical model uses the tree structure to organize the

ata. It shows the collection of records in the form of
tree. The records work as nodes of tree and are also
called sagmen;s;T}Us structure shows the relationships

among data as4n the real world using tree structure, thus
it 1s very efficient model.

(I‘l shows one to _many relationships. It does not allow
many to many relationships. It uses one root as parent
and many branches as children. It describes the parent
to child relationship that is one to many. Each child has
only one parent. Child to parent relationship is one to
one.

For example, consider a Client_account relationship in a
banking system.

/ ‘Sample database

.,--.'""'.f '
‘Hja:r Rohtak Hari | Karnal Ravi | Panipat

1 — . 63
E1 4000 | | 102| 6000 | | 103 [ 12000 | | 104] 7000




types. One 18 rChelnt wni} fiel,
IE: ;153 cli\;’? Tj;le:iizer}rig Account W:ith[ fllf:; '::[?i‘;]knn
and balance. Figure shows a sﬂm[f'!ﬂ aHaﬂri hEIiS ﬂr.-:c Oy
client Ajay has account no. 101, client 041 Ouny
10.102 and 103, client Ravi has accmrmt no. tUs. Here th,
root of the tree is a dummy node. This type ﬂf rooted tre,
15 called a database tree and hence collection of such
database trees forms a forest.

_/Vgrinus problem faces by this model

in
representing relationships

Various problem faces by this

model in representing
relationships are:

Implementation Complexity
Database management problem
Lack of Structural Independence

Operational anomalies
. Inflexible

; Pmﬂ&rl@mmuity
: Inlp_lﬂmﬂta_liﬂn]imitatiuns

. Hard code
L. Implementation Cﬂmplexity

-

Mois Ny

It is simple ang

implement. t reéquires Proper k
characteristics.

the databage structure then
noed to make Changes ip the entire application
the datahy

S€. Thus to manage the
Program is very djfficult



Q12.(a) What is mapping . cardina‘litie-rs:? Explﬂin
various types of mapping cardinalities.
~<U1g

Ans. @appiug cardinalities or cardinality ratios €xpress th
tmber of entities to wh:‘as another entity cqp be

associated via a relaffouship.

Mapping cardinalities are the most useful in describip,
binary relationship sets. For binary relationship se; ﬁ
between entity sets A and B, the mapping cardinality
must be one of the following:

/-‘ One to One: An entity in A is associated with at mos
one entity in B and an entity in B is associated with y
most one entity in A,

One to Many: An entity in A is associated with any
number of entities in B. An entity in B, however, can
be associated with at most one entity in A.

/- Many to One: An entity in A is associated with at
most one entity in B. An entity in B, however, can be
associated with any number of entities in A.

+ Many to Many: An entity in A is associated with any
/ number of entities in B, and an entity in B I
associated with any number of entities in Pb

For example, if the company policy does not allow more
than 100 employees in a department, the cardinality ¢
governing the DEPARTMENT-EMPLOYEE
relationship is expressed as “One department can have ":
maximum of 100 employees”, Also the company polic?
allows each employee to join a maximum of 2 courses 1':
a time. At present the company offers 10 courses. "[ l:
cardinality is indicated by placing the approp™

numbers beside the f:ntilgpg,as shown below:




§ 0 A
Q12.(b) What do you mean by attnhutﬂsi-n I:E";TEIIJE
the types of attributes that occur -R

model by giving suitable examplgﬁ.

Ans. Attributes

Attributes are the properties or char_m::‘er:s_ncs of an
tity i.e. every entity has some basic attributes the

characterize it.

In simple words, an attribute of an entity is a particular
property that describes the entity.

For example, an employee entity may have employee
number, name, address etc. as attributes. A student entity
may have rollno, name, class, semester as attributes

The attribute value is the actual data contained in the
attribute. For ezample, 101, RAVI, BCA, I are the actual

data stored in the attributes rollno, name, class and
Semester.

Thus, an attribute is description that is used to identify,
qualify, classify or otherwise express the set of an entity
occurrence. For each attribute, set of permitted values
are available called as domain. The attribute which

uniquely defines the occurrence of an entity is called
primary key.

The attribute values describing an entity will constitute a
significant portion of the data stored in the database.

Several types of attributes occur in the E-R madel.
These are:

¢ Simple and Composite attribute

(In simple atiribute each entity has q single atomic

value for the attribute. In .other words the attribute
which cannot be divided into smaller ¢

b '
simple {!ﬁrf.‘mte) 66 ubparts is called



Fnrlexnmple, shown below is an entity employee with its
attribute values

/

employee

empno =121  name="Ravi’ address="Rohtak’

Thus, simple attribute represents a single property, i.€., 1t

is not divided into subparts. Simple attributes are
sometimes called atomic attributes.

The attributes, which can be divided into smaller
independent attributes, are called composite attributes.

For example, composite attribute address can be further
divided into houseno, streetno, sectorno attributes.

employee
/empnﬂ name address

P

houseno streetno  sectorno

Composite attribute appears s a hierarchy and helps to
group together related attributes.

A. Single-valued and multi-valued attributes

An attribute which has a single value for a particular
entity is known as single valued attribute.

For example, the attribute ‘empno’ can have a single
number only. & 7



(z:‘l! attribute which has more than one values g Calleg
ultivalue arrrfbum.l?

For example, Previbusﬂegrees attribute of a Studep,
entity may have more than one values B.A. and M.a
ete.

A multiple value attribute is enclosed between braces 5
{PreviousDegrees)

/3. Null attributes

y.

A null value is used when an entity does not have 4
value for an atrribute.')

_For example, if a student does not have any degree thep

degree attribute value will be null or if it is not known it
IS again null.

Stored attribute & Derived attribute

An attribute which cannot be derived from another
attribute(s) is known as stored attribute.

If the value of attriby

te is derived Jfrom the values of
other related attrip lutes

it is called derived attribute )

For example, consider the
attributes start_date ang emp
represents the Joining day
represents  his o]

employee entity set with
IDYﬂlEﬂt_pEriad. start_date




Qlj*{ﬂ} Wh‘lﬂt is ER diﬂ.grﬂm? Drﬂw the ER diagram
of library Management system.

MDU BCA 2016
ER diagram
Ans.

An ER diagram is o Sraphical tool that demonstrates

the interrelationships among various entities of a
database. It is used g, repr

esent the overall logical
structure of the dﬂmbﬂse) ’ g

Thus a visual way to represent a database is with an
entity-relationship (E-R) diagram. While designing ER
diagrams, the emphasis is on the schema of the database
and not on the instance. This is because the schema of
the database is changed rarely; however, the instances in
the " and relationship sets change frequently. So,
P2 @ .as are more useful in designing the database.

(ﬂn ER diagram serves several purposes as given below:
[ ]

It is used to communicate the logical structure
of the database to the end users.

* It helps the database designer in understanding
the information to be contained in the database.

* [t serves as a documentation tﬂﬂ!.)

ﬁhﬂﬂ* ER diagram is a graphical logical structure of a
database which represents:

* All the entities involved in the logical structure.

Constituents of the entities. '6 (T

Relationship between the entities.

Types of mapping between refm‘fans.)



ER diagram of library management system
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ER diagram of school management system
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Entity Type
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Relationship Type

Attribute
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' ey d) Write note on Datgy

. Abstraction and Data
Integrity/Integration,

MDU BCA 2010

i pata Abstraction
@bﬂ‘rﬂl‘-‘ﬁ is hiding of implementation details from
the users.

Since non-computer professionals also use database.

thus database complexity must be hidden from them.
Moreover users are of different capabilities and data
needed by them is also of different levels Thus for

smooth running of database systems, hide the
complexity of database system from the end users.

Thus abstraction principle is applied to the DBMS and
BEMS hides the complex details of how the data is

stored in DBMS. It allows different users to concentrate

only on their respective subparts.

The various levels of abstraction are:

1. Physical Level

2. Logical Level

3. View Level
/l':‘Phjrsical Level

This is the lowest level close to hardware, This level is
also known as internal level or storage level.

It describes the physical layout of the data on the
Storage devices i.e. it describes how data is actually
Stored on the storage devices.

Since it contains the details of how the data are actually
Stored, it hides minimum information. It includes:

* Data structure. .}.’3



o File organizations used to store data on Storag,
devices.

* Database Definition Tables.

 Definition of Access paths lo files containing g,
data of the database.”

It interfaces with the operating system acCcess methods to
place the data on the storage devices, build the iﬂde;{ﬂ&
retrieve the data and so on. The security of data is gy,
defined at this level. This view is seen by the systen
programmer and the system designers.

2. Logical Level

The middle level in the three level architecture is the
logical level. It is the next higher level of abstraction.

It is the overall design of the database. It is a complete
view of the data requirements of the organization.

Logical level is also called conceptual level. Tt hides the

details of physical storage structures. At the logical
level, following are defined:

o All record types.

* Relationship existing among these records.

o The constraints on the data.

* Security and integrity fﬂfﬂﬂﬂﬂﬁﬂ%

It describes what data is stored without

taking physicd!
storage details. S

For example, the description of an entity should contai?
only data types of attributes like integer, real, character:
and their length like maximum number of digits o

characters; but not any storage considerations like tht
number of bytes occupied, -’)1,) :




(‘Thus, it describes:
o Entities
o Data types
o Relationships
e Cﬂﬂﬂrﬂfﬂts)

This view is seen by database administrator (DBA) who
decides what information is tg be kept in the database.

3, View Level

This 1s the highest level close to user. View level is also
known as external view,

It describes only that part of the database, which is
actually needed by the user. g 2

User Interface is placed at this level. This level deals
with the way in which individual users view data
Individual users are given different views according to
their requirements. A number of users of a database
system are not concerned with all the information
contained in the daiabase. Instead, they need a part of
database. So they will usually access a subset of tota.
data. At view level, parts of the database are described.
Thus, view level provides many views of the same

database.

G’if:,w level increases the security of the database. It does
not allow the user to access the unnecessary parts of the

data.

For example, In an examination branch f:"f the
University, a clerk can access student mfﬂm?atmn but
not staff ihfnmannn. In addition different views may

have different rep gematiﬂsr;s of the same data. For



€xample, one user may view data in dthf fv:;rm (day,
month, year) while another may view date a (mumh,
day, year).

Data Integrityflntegratiun
Fd

(Data Integrity means data in database is alway,

accurate. It also umplies that incorrect iﬂfﬂrmatiun
cannot be stored in the database.

In a database System, better data integrity is obtained by
Imposing consistency constraints on the database.

has the information regarding
marks obtaine ip an examination. A student cannot

obtain marks inore than100 - the maximum marks ip
one subject. Integrity consiraints can be specified so
that database wij accept marks only in the range of

of file system
Imposeéd on al] the

Y.
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pefine the term ‘datg ) :
14.(5:' ) . model’. Explain
I E]]fﬂriﬂlrchlcﬂl model and Network model in

e MDU BCA 2016
j‘;‘lﬁ- Dﬂt’a Mﬂdﬁl

_.",

(pata mmfel is a tool for describing data and
relationships between dam)

A number of models for data representation have been

davf:llfrpﬂ_l- ThE‘ mﬂdﬁfls can enforce a set of constraints
to maintain the integnity of the data.

({Eﬂmpunents of a data model are:

o A structural part which consists a number of rules
for the construction of databases.

« A manipulative part which defines the various
operations that can be performed on the dﬂtﬂ)

Data models should provide the basic concepts and
potations that will allow database designers to
communicate their understanding of the organizational

data accurately.

The main purpose of a data model is to represent and
make the data understandable.

Thus in an organization, data model is an integrated
collection of concepts for:

* Describing data.
* Manipulating data.

* Relationships betweel data and

* A set of constraints (0 maintain the integrity of the

data. 7 7
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Introduction to Database Syste _

i ical Model
Hierarchica s connecteq

A model containing @ ¢olLE rarchical model.)
in the form of a tree is €@ led hie -

. rm ¢

~ f the three record baseg

' : .ol model is the oldest 01 = E

Eijgieﬁ One of m hierarchical diitea;}ageg
ln%iﬁr-r-ﬁatinn Management System ([MSa}ngEIlEBM. Oped
by North American Rockwell company

For example, consider a Client_account fﬂlﬂ[lﬂﬂﬂh{;}] ina
banking system. There are two record t}f]:lut_i's.jﬂL ne is
Client with fields name and city, the other is Account

with fields client_no and balance.

Figure shows a sample database. It shows client Ajay
has account no. 101, client Hari has account no.102 and
103, client Ravi has account no. 104

Sample database

g

Ajay | Rohtak Hari | Karnal Ravi Panipat|

™

10114000 | (102 (6000 | [103 12000 |104 ?ﬂﬂﬂJ

Here the root of the tree is a dummy node. This type of

rooted tree i '
s called a database treg and hence collection

of such database trees forms a forest
"—-_\_-_dr

Operations on Hierarchical Model

The operations that can pe

model| are: TE performed on Hierarchical



_ (i) Insert operation
(ii) Delete operation
(iii) Update operation

To understand the operations on Hierarchical model,
consider the following data structure diagram for a tree
representing the TEACHER, CLASS & STUDENT.

Here, the three record types are:

e TEACHER with fields EMPNO, NAME, DEPT
e (CLASS with fields COURSE, ROOMNO
* STUDENT with ficlds SROLLNO, SNAME

TEACHER | EMPNO | NAME. | DEPT J

|

@ [{1¥)

COURSE . )

s | ROOMN(C
1 ]2 ¥)

STUDENT | SROLLNO . SNAME

TEACHER is the root node. CLASS as a child of
TEACHER which shows there is one to many
relationship between each TEACHER record and its
associated CLASS records. Similary STUDENT is a

child of CLASS.

Figure shows a sample database:

79




10 | R. K. TUTEJA CDMPUTER“

BCATI| 15 BCAIL.| 16

101 [HARI| |102{RAJ| [201|JAIN | [202|PARU|
_ _ |

(i) Insert operation

It is not possible to insert a new class BCA TII unless
some teacher is dvdﬂable at root level. A nodé cannot

- 1—-—-___'_-'
exist without a root. Thus insert an -::_-Enal} exists for those
children Wthh has no corresponding parents.

(ii) Delete operation

In hierarchical model, deletion of parent causes the
deletion of children records. For example to remove the
class BCA II causes the deletion of student with
SROLLNO 201 and 202. Thus deletion is difficult.

(iii) Update operation

Update operation is time consuming because:

e Search problem will occur.

* Multiple updations for different accurrences/

Thus, hierarchical model suffers from ~ insertior
anomalies, deletion anomalies and updation anomalies.

¥L



Advantages of Hierarchical Dais Model

Advantages of hierarchical data model are:

Simple and easy fo use. ’4"%} i

Promotes dmfa t
oo integrity as child is referred by its

Easy access to data,

! irs “'- Jﬂﬂdﬂ! that Fovi
is (1]
i E I P ”fﬂff‘d and Eﬂﬁlff.'ﬂi; dﬂfﬂ

Itmm. very efficient when large number of I:N
relationship exist and when yuser require large

Hug!_%a_fr of transaction using data whose
relationship is ficed. | o

Daio with hierarchical relationships can b
on tius model. DT R mippes

Limitations of Hierarchical Model

Limitations of Hierarchical model are:

&

Non-hierarchical relationships are difficult to

v represent on.this model. Thus it is inflexible.

It is complex to design, develop and f@g@mﬂhe
database designers must have complete knowledge

of the physical data storage characteristics.

f'f The processing is sequential along the branches of

" the free. Thus it takes more time to access the
nodes. \

Data independence ig limited because of structured

depen
Requires extra storage SpP c;f;r the pﬂ:ﬁrers from
)

parents to the children.




e Deletion of parent node deletes its children nodes.

e Changes in relationship are time-consuming ang
expensive. '

¢ Many to many relationship which 1s common ip

real life is difficult to implement. )
A P . T WP
Examples of Hierarchical Model

IBM’s, Information management system (IMS) ang
system 2000 are examples of Hierarchical database

management system.
Network Model

A network model is a collection of records that are
connected to each other through links. This model is an
improvement over the hierarchical model.

It differs from a hierarchical model as:

e No concept of root node.

* Many-to-many relationship.

e A node can have more than one parent node.

Figure shows a network consisting of nodes Py, P3, Py, Ps,
Ps and edges e, e, €3, €4,65 and e

€1




For example, a network structure with only two record
types SUPPLIER and PART is shown below:

SUPPLIER A SUPPLIER B
PART 1 PART 2 PART 3

Operations on Network Model:-

The operations that can be performed on Network model
are:

(1) Insert operation
(11) Delete operation
(111) Update operation

(i) Imsert operation

From the figure, it is clear that

new supplier or part can
be easily inserted. ’

To insert a new record, create a new record occurrence.
For example SUPPLIER C can be inserted in network
model that does not supply any part. Similarly a new

part can be inserted which is not supplied by any
supplier.

(ii) Delete operation

Delete - operation is very simple. To delete the
information of any record occurrence that record can be
deleted by removing the corresponding pointers and
Connectors, 33



For example to remove PART I, delete the connecto;
record occurrence linking this part.

L L

(ili) Update operation

Updating a record is also easier process. For example
suppose SUPPLIER A supplies PART 3 in place of
PART 1. This change can be done simply by changing
link of SUPPLIER B from PART | To PART 3.

Thus Network model does not suffer from the insert
anomalies, delete anomalies and update anomalies,

But since each above operation needs the modification

of pointers, this makes the network model complicated
and complex.

Advantages of Network data Model

Advantages of network data mode] are-

* Many-to-many relationship can be implemented,

It is eﬂ"mimt and flexible.

Data integrity

fa in Le., it does not allow
exist without an owner- @ member (¢

* Easier access y
B! as compared to hierarchical data

Simple and easy to design,

3 . and
Manipulatiop, Language) g

A and thy, '
datqﬂﬂﬂ:m:srmﬁun and pnrtabﬂgsy eraneits




» ‘Complexity increases as the number of link
increases. | -

/ Extra storage memory is required for pointers.

General purpose Query facility is not available.

Maintenance of this model is expensiv?because
graph structures are made for each record.

/v New queries can not be implemented.

| // High level language 1is required to program the
database.

/ﬁ;‘rﬁan, deletion and updation operations of any
record require large number of pﬂmters
. _Example of Network Data Model

’ .« an example of network
UNIVAC’s DMS IIQU is

database model. 5{{




Q14.(b) Explain Relational model in detail.

Ans.
@e hierarchical and network data models are unstabje

¢lational Model

ue to pointers, Incase of system errors, the chain of
addresses between the records could be damaged which
results in reduced data integrity.

Relational model is a record based logical model. lt.w;is
proposed by Dr E. F. Codd in 1970. It has now gained
wide acceptance.

A relational model is defined as a database that allows
to group its data items into one or more independent

tables that can be related to one another by using fields
common to each related table.

Relational tables show only the logical relationship. End
users need not know the exact physical structure of a
table or relation. It is the primary data model for
commercial data processing applications. Yts success has
led to its applications outside data processing in systems
for computer-aided design and other environments.

Relational model simplifies the database structure. It
uses tables. No physical connection like pointers are
used. A table is called a relation and is ass; gned a ynique

name. A table consists of rows and columns.( A
represents a record. Row is called g

table represents a relationship among

row
tuple. A tuple in a
a set of values.

Column is called attribu

single valued in the
The values in each

te. The column values must be
sense that it has no arrays or lis@
column are of same type, may be
_ ¢tc. Each attribute has a set of
permitied values calle

doma; alled the domain of that attribute. The
omain of g]] attributes ig requied to be atomic ie. the



elements of a dﬂmﬂil} are to be indivisible. The number
of tuples 1 a relation is known ag cardinality. The

qumber of attributes in a table is known as degree of the
tuplﬂ or I'E]Eitiﬂn.

Operations on Relational Model

The operations that can be performed on Relational
model are:

(i) Insert operation
(i) Delete operation

(i1i) Update operation

To understand the operations on Relational model,
consider the relation STUDENT given below:

STUDENT
Rﬂlh‘l{} 'Rg'gq_m} Name Class Address

101 OSNRGO1 |HARI |BCAII |ROHTAK
102 0SNRGO02 |RAVI BCA Il |ROHTAK
103 0SNRGO03 |[ANIL BCA II |KARNAL
104 |[0SNNGO1 [AJAY BCA III [ KARNAL
105 06NRGO1 [HARISH|BCA I |PANIPAT
106 06NRG02 |MOHAN |BCATI |ROHTAK
107 06NRGO03 |[VIJAY |BCA1 |ROHTAK

S

}i,) Insert operation

A new student record can be inserted very easily. So the
insert operation can be performed without any anomaly.

(iiy Delete operation

Deletion is also easy. A student record can be deleted
very easily. So the deletion operation can be performed
Without any anomaly. 57



iii) Update operation

Updation 1 also easy-
Address of student whose
to KARNAL.

For example to change
Rollno is 102 from ROHTAg

Advantages of Relational Model

Advantages of relational model are:

6/1. Ease of Use

Since tabular structu
to use and understan

attractive.

exibility

This model is very flexible because the information
which is needed from different tables can be easily
manipulated by using the operations like project and

join.

re is simple and familiar, it is easy
d. Even first time users find it

recision
Mathematical operations on tables can be applied/ The
usage of relational algebra and relational calculusfor the

—

manipulation of relations ensures clarity.

/»47 Data Independence

Data independence is achieved more easily with
normalization in a relational databas;;l'hus this model
achieves data independence making the database desigh
maintenance and usage much easier than the Ofef
models.

/5/ Query capability

Relational data model provides excellent suppo
queries with the help of inbuilt query language-

:

et for
This



casy-to-use query capability is q

- ne Gf thﬂ main T
for the Pﬂpﬂlﬂﬂt}" of this mode]. easons

a=t-

/6. Security

Allows security control and authorization
sensitive attributes in a table into

its own authorization controls_

by moving
4 Separate relation with

Limitations of Relational Mode]

response fime.

o It does not maintain

physical connection among the
records.

Example of Relational Model

Oracle is example of a relational datab

system.
59

ase management



Network  model  gp4
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Q14.(c) Differentia MDU BCA 2015

Hicrarchical model.

. F o aen the differences between nelwork g
Ans. Following are

hierarchical model:

e i ——— —

Network Maodel Hierarchical Model

_I-. Network model is a | 1. Hierarchical model js
collection of records a collection of records
connected to each connected in the form
other through links, of a tree, i.c., it is
e, it is based on hased on tree |
graph structure. structure.

2. Many—-to—many 2. One—-to—many
relationship can  be relationship  can  be
expressed in  this expressed  in this
model model.

3. Relationship between |3. Relationship between
records is in the form records is parent to
of links or pointers. child.

4. Implementation is |4, It is simple, easy to
complex due to the use and  natural |
us¢e  of  pointers. method of
Complexity implementing
increases  as  the hierarchical
number of link relationships.
Increases,

5. Network model does |5. Hierarchical model

not suffer from the suffers from
insert anomalies, insertion anomalies,
delete anomalies deletion  anomalies
and update and upd'.iliuﬂ
anomalies. anomalies.

(e B




™ Network Model |

- Hierarchical Model

. Searching a record
is easy as there are
multiple access
paths. Thus in this
model easier access
as compared to
hierarchical data
model.

. This type of model
is useful for
representing  such
records which have

many to many
relationships.

6. Searching a record i

not easy since tl.e
processing is
sequential along the
branches of the tree.
Moreover it takes

more time to access
the nodes.

7. This type of model is

useful only when
there is some
hierarchical

character in the
database,

)




Q14.(d) Differentiate bet

Ans. Following ar

relational model.

model and relational model:

ween hierarchical mod

e the differences between I-;iggmmh.l

IGU BCA 2,

Cal

Hierarchical Model

Re_lﬂtimlal__ Mi;m

1.

. General

Hierarchical model is
a  collection of
records connected in
the form of a tree.

One-to—many
relationship can be
expressed in  this
model.

. Relationship between

records is parent to
child.

purpose
Query facility is not
available.

- To  represent links

among the records,
Pointers from
Ehild ren are HSE'[L
Thus relations

among  the records
re physicy),

e
D

_-_-_|_-_-—_—-

1.

[

. Many-to-many

o

Relational Mode|
stores records jp the
form of tables,

relationship cap be

easily expressed
this model.

in

Relationship between

- records is represented

by a relation which
have a key field from
each record involved
in the relationship.

General
Query
available,

purpose
facility s

- In relational model,

relations among the
records are  not
Physical. Here data

- are stored in tables

T

=

Consisting of rows and
columng,
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6. Searchlng a recnrﬂ is
~ not easy since the.: |
A 1575
sequentlal alnglg the;'_f |
 branches of the tree. |
takes slen s
mnr& f.lme tu accgs ’:

ﬁ S'e':"arching a recurd is
_ very easy as a unique
“....key field is used to
_search a data element.

the nﬂdes. L Py
7 Hlerarchlcﬂ! mndel_,_"‘ 7 Relatmnal model does
~ suffers  from | not suffer from the
msertmn anumalles,.;; insert ~  anomalies,
deletmn anumahes_,_ “delete anomalies and
~ and up&atmn;{ update anumalles
annmahes T -




i lations and the;
15.(a) Discuss database re )
@ properties with examples. MDU BCA 2_{1_1:1_

OR

What is a relation? Enumerate the propertieg
of a relation.

Ans. Relation

Relation is essentially a simple table. It may be defined
as set of rows (tuples), each row therefore has the sam,
columns (attributes). Since a relation is a sort of tuple,
there is no ordering associated with the tuples.

A database relation is used to represent information
about any entity and its relationship with other entities in
the form of attributes (columns) and tuples (rows).

In relational data model, the data is organized into tables
1.e. rows and columns. These tables are called relations.

A row in a table represents relationship among a set of
values.

Properties of relation

A relation has the following properties:

* Inarelation rows can be in any order.

* Columns can be present in any order,

All the rows should pe different.

* The value of each colum
common domain.

n should come from some

Number of columnys 'af a relation is called its degre®

e i ——

Number of rows of a {‘E‘Eﬂﬁﬂﬂ I8 called its cardinalll):




mean by key? Explain dim’"&nt
th suitable example.
MDU BCA Zﬂlﬁ,__z_g_!é

Q15.(h) What do you T
types of key Wi

OR

. i““s tyl}es {]f kE}’S With Suitﬂhle
g, MDU BCA 2013

OR
What do you mean by Key? Explain in detyj|
the different types of keys. MDU BCA 2012

Ans. Key

L..: key is an attribute (also known as column or field) or

combination of attribute that is used to identify
records.

Sometimes one might have to retrieve data from more
than one table, in those cases he/she requires to join
tables with the help of keys. The purpose of the key is to

bind data together across tables without repeating all of
the data in every table.

(fnr example if a table hag id, name and address as the
olumn names then each one is known as the key for that

table. One can also say that the table hag 3 keys as id,

name and address. The keys are also used to identify
each record in the database tahle.

Keys are fundamenta] to relat; 1
: tonal dat . In fact.
without keys, relatio atabases. In

nal d&lﬂhases wil .ahle at
all. The power of : Ul not be usa




. Hi[’fe[‘ﬂl‘ll types of Keys

consider a relation STUDENT. Let its attri :
Rollno, Regdno, Name, Class, Address. i B o

STUDENT
E{}!lﬂﬂ Regdno | Name Class | Address

101 |0SNRGO1 |HARI |BCATI A
102 |0SNRGO2 |[RAVI |BCAII EEE{AE
103 |0SNRGO03 |ANIL |BCAII |KARNAL
104 |[05NNGO1 [AJAY |BCA III|KARNAL
105 |06NRGO1 |HARISH|BCAI |PANIPAT
106 |06NRGO2 [MOHAN|BCAI |ROHTAK
107 |06NRGO3 |VIJAY |BCAI |[ROHTAK

/Primarf Key
An attribute which recognize a tuple uniquely is called
a primary key.

For example, Rollno is a primary key in STUDENT

ralatinn)

or more attributes together can form
pe of key is called concatenated
le attribute can be called as the

In some cases, WO
the primary key, such ty
key. In such cases no sing
primary key.

The value of PHHEELE'EF in any tup!e cannot be null.

Using primary key in 2 relation:

;f‘ Relationship between the various relations of the

database can be established.

“ The DBMS can qufgkf_}l' search and access data from

the relations. "\\ ﬂf



Gecondary Key

ry ¢ uniquely iden ;
secondary key does "0

relation. .‘
For example, Name, Class ﬂn_d Address are the
secondary keys in STUDENT relation.

Candidate Key |
There may be more than 0ne attributes in a relation

that recognize a tuple uniquely. These attributes are
called candidate keys. )

For example, in the relation STUDENT, Rollno and
Regdno are candidate keys.

Alternate Key

Out of candidate keys, one is chosen as a pn'rr_mry key.
Candidate key which is not primary key is called
alternate key.

For example, if Rollno is taken as primary key then
Regdno is the alternate key.

The significance of defining an alternate key is as
follows:

The DBMS creates and uses an index based on the
' alternate key.

/‘ Searching based on an alternate key is quicke:)ﬂmn

searching based on a non-key column, because of
the index.

_% Unlike a primary key, an alternate key can have
duplicats.

Foreign key

Foreign keys are extremely important in the context Of
table inter-relation-ships. C\’}




If a non key attribute in one relation appears as the
primary key in another relation, it is called forei gn key.

For example, consider relation Account and Branch of a
banking orgamzation database.

Account
Accountno | Name Balance Distt
101 RAVI 40500 ROHTAK
102 HARI 70000 ROHTAK
103 MOHAN 10000 HISSAR
104 RAVINDER 10761 SIRSA
105 HARPREET 9712 PANIPAT
106 JAGDEEP 625 ROHTAK
Branch
o st E T T Stafe
ROHTAK - HARYANA
SIRSA HARYANA
PANIPAT | HARYANA
HISSAR HARYANA
KARNAL HARYANA
AMBALA HARYANA
JHAJJAR HARYANA

Distt of relation Account is foreign key since 1t is
primary key of relation Branch.

A%



integrity and  referep.
Q16.(a) Discuss entity v Why cach 1§ ﬁﬂﬂﬁlderl

integrity constral &

tmpﬁrtjnl" Mﬁﬁz__ﬂa
OR

Explain integrity constraints. Describe thej,

importance. MDU BCA 2, A 2015

Ans. Integrity Constraints

ints are basically the rules, Thes,

Integrity constra
e e an accurate databage,

rules must be followed to hav

There are two integrity constraints:

l. Entity Integrity Rule
2. Referential Integrity Rule

1. Entity Integrity Constraint

No attribute of a primary key can have a null value. This
is because primary key values are used to identify the
individual tuples. This constraint is known as Entity
Integrity Constraint. '}

Example:
Account

Accountno| Name + | Balance | Distt

L |10 RAVI 40500 ROHTAK
102 HARI [ 70000 | ROHTAK
103 MOHAN | 10000 = | HISSAR
104 |RAVINDER| 10761 ©  |' SIRSA
107 HARPREE mz-'.,----  PANIPAT
[ T 625 | ROHTAK
N\ |JAGDERP | 7250 SONIPAT

\4 Not allowed ra?,&




Entity Integrily ensure that there is g duplicate records
iq the table and each field that recognizes each record in

must h i
the table 4ve umique value and not having null
yalues.

potity Integrity specifies that every instance of entity
pave the unique values, i.., primary key must be kept
and must have the values other than null values,

), Referential Integrity Constraint

It ‘slalﬁs that *“If a foreign key in relation R refers to the
primary key of relation R,, then every value of the
foreign key in relation Ry must be available in relation

Ry )
Example:
Account

101 |[RAVI. | 40500 | ROHTAK
102  |HARI 70000 ROHTAK
103  |MOHAN | 10000 | HISSAR .
04  |RAVINDER [ 10761 SIRSA

105 5= HARPREET | 97112 PANIPAT
106  |JAGDEEP | 625 ROHTAK
1= - |HANL 720 SONIPAT

Branch | JESTN
'SIRSA | HARYANA

HISSAR | HARYANA
AMBALA | HARYANA
JHAJJAR | HARYANA =

e =



Account 18 foreign key. Thus D

istt of relation _ :
: in Account relation becayse :

Sonipat 1s not allowed

. : )
not available 1n Branch relation.

t

Referential Integrity is a property of data which y
satisfied, requires €very value of one attribute of A
elation to exist as a value of another attribute j, .

different relation. s

For referential integrity to hold in a relational database
any field in a table that is declared a foreign key cap,
contain only values from a parent table’s primary key
For instance, deleting a record that contains a valye
referred to by a foreign key in another table would break

referential integrity.

éﬂferenﬂal Integrity is used to maintain the
consistency among tuples of the two relations.

}u’fpnrtance of integrity constraints

Integrity constraints are an important component of the
relational database machinery. They are often defined as
conditions that a database instance must satisfy at all
times. Thus, integrity constraints has permeated databas¢
practice and nowadays their use is everywhere in all
modern database management systems. |

\o¥



Q17.(a) What are the various operators In relatig,,
algebra? Explain with examples.

MDU BCA 2

Ans. Relational Algebra

Relational algebra is a set of operations that cqy, be
used fo manipulate relations.

It is a procedural query language. It takes one or More
than one relations as input and produces a new relation

as output. Thus the result of a query in relational algebr,
i1s always a relation.

The basic operations in relational algebra are:
. Select

Project

Cartesian Product

Union )

Set Difference

Set Intersection

-3 o L B e

Join

8. Division

1. Select (6) Operation

O <cond> ( <relation>)

where

<cond> | o i
** the condition that muyst be satisfied

[ 2




<relation> : is the relation on which the select
UPEration is applied.

e.8 To find all the tuples of relation Student where

age is greater than 17

student__

RI]“Ilﬁ 'NEII_IIE' . Class Age
101 | Hari | BCAI |17
102 | Ravi BCA 1 18
103 | Mohan BCA I 18
104 | Ajay BCA Il 18
105 Anil | BCAI 17
106 | Harish | BCA DI | 19
107 | Anshul | BCAL |18

A query in relational algebra will be E:xprﬂssﬂd as:

G age 17 {Slu{jﬁﬂl}

The result of such a query will be the following relation:

Rollno| Name | Class | Age
102 | Ravi | BCAI |18
103 | Mohan | BCAIT |18
104 | Ajay | BCAIl |18
106 | Harish | BCAII | 19

| 107 | Anshul | BCAT | |18

The comparison operators allowed in the condition
EXpression are:
= gyl Ry PS

Connectives and (a), or (v) can be used t0 cambins o
Ur more conditions
[0



, RCRLEUARL DU
e.g. 1o fimd all the tupies U4 lﬁld:ﬁl[I:A I nt “’herﬁ
age is equal to 17 and class 1s .

For this a query in relational algebra will be CXpreg

Seq
as:

O age=17 aclass="BCAI" (S[’Udﬂﬂ[)

The result of such a query will be the following relatioy,

a5 P RS PR T T E*"*ﬁﬂf 7
e A L L e e e, e g o e M b ;

R ol Name aC[HSSf-‘*‘ ) ﬁﬁ i
= l]].hl ; k EIH’I e ’:i{rf’l “,fmﬁi_ﬁf?ﬁeﬁw,z
101 [Hari - |BCAT |17

105 | Anil | BCAT |17

%Prujectiun () Operation

A projection operation on a relation produces a relatioy

with certain columns left out i.e. it produces the relation
minus certain columns.

Projection is. denoted by the symbol & (Pi), a Greek

letter.. The attribute list is specified as a subsecript to
that should appear in the resu]t

where
al, a2, .....an: jsthe list of attributes to be projected
<name> "

18 the name of the relation.

€.g. (i) To have a relation

showi e frofm
the relation Stude '08 rolno and nam

nt, the query is:

" rollno, name {Stlldﬂﬂt)

The result is t ' ]
r is hﬁfg{l\ut&rmg relation:



| *Ro]llm ‘Name -
101

| Hari
_:'1|]z | Ravi
104 | Ajay
105 | Anil
106 | Harish
107 | Anshul

(i) To find the rollno, name, class of the students with
age greater than 17, the query is:

T rollng, name, class | O age> 17(5tudent))

The result is the following relation:

Rollno| Name |

Class

B2
103
104
106

E lﬂT:’:;-i:i

Ravi

4 i Ml}han
Ajajr

| Harish
Anshul

BCA I

BCAII

BCAIl
| BCAI
| BCAT

(iif) To find class of the students, the query is:
T class [ Student)

The result is the following relation:

Thus. the resulting relation has only the name of
classes wnT tl;; duplicate entries removed.



/'J./Cartesian Product (X) Operation

o relations A and B | &

artesi roduct of W
The Cartesian P of every tuple of relatigy,

relation which is concatﬂniatmn
A with every tuple of relation B.

The cartesian product of relation A having m tuples gpq
relation B having n tuples has m X n tuples. The prodyg,

is denoted as A x B.

e.o.(i) Consider two relations A and B and their cartesigp,
product C then C=AXxB

A__ B C_ , _
al Eg a3 bi| bz a; |az |a3 ‘| by |b;

xi[Xa|x3 | ¥|p1|p2| = | X1 | X2| X3 | P | p;
¥i Ya| ¥a qfq|. | X[ X2] X3 | Q1| q
71|22 | 23 | Yi| ¥2| ¥3| p1 | p:

Yi| Y21 ¥3| (h | Q2
Z1 | 22 Z3 | P1| P
Ll | Z2| I3 qir | 9z

Thus, the relation C has the attributes of both the
relations A and B and tuple of relation A appears with
all tuples in relation B.

(1) Let relation Student has four tuples and relation
Test has two tuples as shown below:

Student Test

101 |HARI | BCAq 17
102 |[RAVI | BCAT |18 | |30/03/08 | 9.0
103 MOHAN|BCA 11| 18 '
104 |AJAY |BCcATI| 158 | |[03/04/08 1400

R e T o I D -




F.

stut‘lﬂ“l x Test will have § tuples ag shown below:

T :

B'J“““ Namﬁ : Class :_l"i'g'“ﬁ}f Datﬂ Time
101 | HARI | BCAT| 17 |30/03/08 | 9.00
101 | HARL | BCAI| 17 |03/04/08 | 14.00
102 | RAVI I BCAI | 18 |30/03/08 | 9.00
102 | RAVI | BCAI | 18 |03/04/08 | 14.00
103 | MOHAN|BCATI| 18 |30/03/08 | 9.00
103 | MOHAN|BCA 11| 18 | 03/04/08 | 14.00
104 | AJAY [BCATI| 18 |30/03/08 | 9.00
104 | AJAY [BCAII| 18 |03/04/08 | 14.00

/1. Union (W) Operation

Two relations are union compatible if

The degree of two relations is same

Their corresponding attributes are defined on the
same domain.

The union operation can be applied to two relations if
they are union compatible. The union of two relations A
and B, denoted as AUB, is the set of all tuples that
belong to A or B or both. In the resultant relation, the
duplicate tuples are eliminated.

e.g. Consider two relations Musicgp and Sportgp as
given below: |

"'hf.[usu:gp - |
‘Rollno| Name | Class | Age
101: | HARI BCAI 17
102  |[RAVI BCA 1 18
103 |MOHAN | BCAII | 18
104 | AJAY BCAII 18
105 | ANIL BCA1 17
' 196 |HARISH | BCAII| 19
. 107 | ANSHUL | BCAI 18

le")




Sportgp |
Rollno| Name Class Age
104 AJAY BCA 11 ;f}

201 BAJENDER| BCA I

205 RAJVIR |BCAII 20
211 RAMU BCA 1 17
225 RAJU BCA III 19
Rollno| Name Class Age
101 HARI BCAI |17
102 | RAVI BCAI |18
Musicgp U Sportgp =| 103 | MOHAN BCAII |18
104 AJAY BCAII |18
105 ANIL BCAI (17
106 HARISH BCAIII |19

107 |ANSHUL |BCAI |18
201 | BAJENDER|BCA III |20
205 |RAJVIR | BCA III (20
211 RAMU BCAT |17
225 |RAJU BCA III |19

/5( Set Difference ( —) operation

The set difference operation can be applied to two
relations if they are union compatible.

The difference between two relations A and B is the set
of all tuples that belong to A and not to B,

e.g. Consider two relations Musicgp and Sportgp.

(i) Musicgp — Sportgp is the set of tuples for students

who are in Musicgp and are not in Sportgp.
|65



_ Rollno

Name | S ClAwE Age

101 | HAR] BCAT 17
Soorten = 0% IRAVI (EeliRca ot id
vusicgP ~SPOTEP = 1103 | MOHAN | BCA 11 18

. | BCA1T 17
106 HARISH | BCA 11 19

107 ANSHUL | BCA 1

(ii) To obtain the name of the students who are in music

group but not is sport group, the query is written as:

T name ( Musicgp) - 7 um ( Sportgp)
The result of this querry is

?i?"*’f*l-‘r. 1???‘@?" T
:‘g ERAT ﬂ:'ﬁ#‘:’
Eiihy dbeeis

e ——

-
i -
e

HARI
RAVI
MOHAN
HARISH
ANSHUL

A:Set intersection () Operation

If two relations A and B are union compatible then they
“an participate in an intersection operation.

The intersection of two relations A and B is defined as
the set of all tuples that belong to both A and B. It is
denoted by the symbol ‘.

©-2. Consider two relations Musicgp and Sportgp. t

Jog |
. \ §



i)  Musicgp ™ Sportgp

Rol [ilﬂ ¥ Name Class Age: |

104 |AJAY BCA II 18

(i) To obtain the name of the students who are in mugj,
group as well as in sport group, the query is wrie,,

a5.
T name ( Musicgp) ™ TC name {- Spﬂrlgp)

The result of this query is

Name

AJAY

T."fﬂ]iﬂ( ><7) Operation

It is a binary operation and combines two relations into a
single relation. It is denoted by the symbol [><].

It is equivalent to taking the Cartesian product of iwo
relations and then performing a suitable selection from
the Cartesian product. There are many ways to combine
two relations to form a new relation. In general each join
operation takes tuples from two relations and combine

them together to form a single tuple where the tuples
satisfy the specified condition(s).

Equijoin:

In equijoin operation the join condition includes one ©f
more equality comparison involving attributes from t%°
relations A and B.

¥ )




o Consider the relations Student and Position.

grudent

ek, o e L R e
Rolino| Name | Class - | Age
102 | RAVI |BCAT | 18
104 |AJAY |BCAI| 18
105 |ANIL | BCAI |17

Position

The Cartesian product of Student and Position is shown

below:

Student x Position

Ty i T I b i
iy ot aad o P i
o i B .Rank
< i | e . Y
1-F e i g4 - = T Ty
e Py 3 A g

P S R T S R o

To know the rank of each student in the clas:
Student tuples with matching Pasition tuples. Su

is denoted as Student tuple to an Position tupl:

of student equals SID of Position.

The query is written as:
A



Student [}-::j ratino = s10 (Position)

103 MUHA_N BCA 11
105 | ANIL BCA

(Equijoin)

Two attributes Rollno and SID are identical Naturd|
climinates the redundant join attributes.

Bl f A | ,,.'_ e L.
COQUIOTY LRI Class Aﬁq,.ﬂﬁa‘i?l?
103 | MOHAN|BCA II 18 1
105, . | ANIL BCAI| 17 2

(Natural Join)

ﬂtl‘

Normally, unless otherwise specified, the join mea;’
natural join.

8: Division (+) Operation

Division operation is applied to queries that have the
phrase “for all”. It is denoted by +

The division operator divides a dividend relation A of
degree m+n by a divisor relation B of degree n, the
result produced is a relation of degree m.

e.g. Consider the following two relations Branch &
Account

Branch

bBranch’ n:




Acmum

ﬁ‘cm‘untnn : Egs;umgriname El‘ﬂnﬂh_ﬂﬂmﬂ
2'1421' HARI Rohtak
28242 RAVI - | Karnal
27437 JAGIT Rohtak
47232 MANPREET = | Jalandhar
48247 MANJEET Ludhana
26242 HARI | Karnal

Consider a query, to find the names of those who are
customers for all the branches in the state Haryana.

(i) First to find all the branch_names in Haryana, the
query is written as:
T branch_name ( a state = “Haryana" [Bl’iﬂlﬂh:}]

The result of this query is:

(ii) Secondly, find the customer_name and branch_name
from the relation Account.

The query is written as

T customer_name, branch_name (Account)

The resuit of tl:us quer}f IS:

MANPREET | Jalandhar
'MANJEET = | Ludhang; 2
"HARI | Karnal = | 1)




(iii) Finally, to find the names of those who are
customers for all the branches in the state Haryana,
the query is:

n customer_name, branch_name ( ACCDU[’It) g
| T branch_name (O sate= “Haryana” (Branch))

The: result of this qmﬂ:rj,r is:




Ql'?.lh] E:-cplam the operators of relational calculus
with the help of examples.
\nS- Relational Calculus
‘Relational Calculus is a non-procedural query languase
\ In it. the query is expressed as a formula consisting o:.a
pumber of vanables and an expression iy olving these
variables. How this formula is evaluated. there is no
specified rule. Everything depends upen the DBMS to
gransfer these non procedural quenes into equivalent
procedural quenes. )

The two forms of relauonal calculus are:

-t. Tuple relational calculus

- Domain relatonal calculus
1. Tuple relational calculus

Tuple relational calculus is basically used to select a
set of tuples for which a given formula is frie.

The formula is specified in expression. The eXPression 18
used in defining the result of a query. updating the query
or viewing the query. Any quen m tuple relanonal
calculus is expressed as: {a | P@ }e the st of all
tuples a such that the formula or predicate P is true for a.

Tuple relational calculus may include the followimng:

(a) Comparison Operators

Comparison Operators are:

= equal to. = not equal to

> greater than = greater than of equal w

< less than <= less than or equal o

NS



(b) Boolean Operators

Boolean operators are:

A AND
v OR '
— NOT

(c) Quantifiers

Quantifiers are:

3 there exists
Vv forall

Formula or predicate are built from atoms using the
following rules:

i

e An atom is a formula.
—

o IfF, and F; are formulae then =~ F,, = F,, F; A F,

T ——

Fi vFand F; = F; are also fnrmlﬂy’ =

An atom may have the following forms: -
() ae R
" where

8 ais mp]ﬂ‘vaﬂab]e.
¢ Risrelation.

(i) a[Ki] © ay[K;] o
| (111) al[_K’] @ constant

where
* K is an attribute corresponding
to tuple variable a,.
* K is an attribute corresponding
to tuple variable a,,

'ﬁ[n * ©is comparison operator.




(iv) a[K] denotes the value of tuple a on attribute K.

Eﬂmple: Consider the fﬂlluwing relation Student
Student
o [ A, ) A, P 1 R TR

[;ull_nu .._NEIIIIE W :_I,...Cla_s.s - ﬁ.gﬂ ™ A

-

101 |HARI BCAI | 17
102 RAVI. BCA T 18
103 |MOHAN | BCAII | 18
104 |AJAY | BCAII | .18
105 | ANIL BCAL | 17
106 |HARISH [BCAII| 19

107 |[ANSHUL | BCAI | 18

(i) To find the tuples of Student relation where the
class 1s BCA L. The query is formed as:

{alae Student A a[class] ="BCAI")

This query has two atoms

e ae Student &

e afclass] ="BCAT"
connected by ‘gnd’ operator.

This quer;;,r selects the tuples that belong to relation
Student and have “BCA I" in class attribute.

(i) To find the tuples of Student relation that have age
greater than 17. The query is formed as

[ alae Student A alage] > 17 }

(iii) To get only the names of all the students who have
age greater than 17. The query is formed as

[a | 3 be Student (a[name] = b[name]ablage]> 17)}

This query is read as:



“The set_of all tuples a such that there exist tuple , -
relgﬂﬂn Student for which the vq__iu e of tuple , Eu::]
tuple b for the name attribute are equal and tuple 1, hay
value of age attribute greater than 172

The result of this query has only one attribute N
since a is defined only on name attribute.

Free Variable

A variable is said to be free variable if it is pg
qllantiﬁﬂd b}’ ‘4’ or ‘F‘: Dpﬁrﬂltﬂs R L

—

e.g. {alae Student A afage]>17 )

In this example a is a free variable.

S

Bound Variable

A variable is said to be bound variable if it is quantified
by ‘3’ or ‘V’ operator.

e.g. {al b € Student (a[name] = b[name]Ab[age]>17)}
In this example a is a bound variable,
. Domain relational calculus

In domain relational calculus, domain variables are used
which can take values from an attribute domain, instead
of entire tuple or tuple elements.

Any query in domain relational calculus is expressed as-

{ ": 3.1, 31, By an } ! f{ah 'a:! '*'-'r- H'I'l:I ]
where

. a]_,. 3.'21 sEmay an_ are dﬂmaiﬂ "r’E.I‘iElblES-.

* f(ay,as ..., ,) represents a formula.
It may include the following: "‘."nq’



)a] Comparison Operators

Comparison operators are:

= equal to. —1 = not equal to
> greater than >= greater than or equal to
< less than

<= less than or equal to
/Lb’j Boolean Operators

Boolean operators are:

A AND -
v OR
— NOT

) Quantifiers
Quantifiers are:

4 there exists
Y forall

Formula or predicate are built from atoms using the
following rules:

e An atom is a formula.

e

« If F and F; are formulae then = F,, = F,, Fi A B,
F,vFand F; = F- are also formulae.

An atom of d{}mam relammal r:al-::ulus has one of the
following forms:

(ﬂ dl, A2y eerny ap € R
where _ |
® Ay, A3, sesey g ATE domain_variables or
Jomain constants corresponding to n
attributes of relation R

e Risrelation. )9




s a @32
ff,,{ﬂ’} l

-

where | -
e 2, and a; are domain variables.

e © is a comparison operator.

(i) a © ¢
where 3
e a; is domain variable.

e c is a constant in the domain of the
attribute  for which a; 1s a domain
variable.

® ©1s a comparison operator.

Example: Consider the relation Student( rollno, name,
class, age)

. o M 9 oy e
(1) To find the rollno, name, class and' age of relation

Student having age greater than 17, the query is
formed as: -

{ <ap, a3 a3 > | < ay, %, 343, a4> € Student A ag>17)

Here aj;, a, a; a, ‘are domain _variables
corresponding to attributes rollno, name, class, age.

" Az ;
(i1) To find all classes in which Student have age greater

than 17. the query 1s formed as

{-c:jfﬁl Jay, a5, a4 (< 4.0,8324> € Studenta ag>17)

Here ay, ay, a3 a4 are domain variableg corresponding

to attributes rollno, name, Class, age.

\ B



g.(a) What is the need of normaliza¢; ?
L discuss INF, 2NF, 3NF apq BEI;JFDIingi?ﬂ;

suitable example for egch. MDU BCA 2018
-—__—__
OR

Define normalization. How s useful and
used? _ Explain by giving examples, the
E{}[![]]ﬂﬂl]ﬁ that are necessary for a relation to
be in INF, 2NF, 3NF, BCNF. MDU BCA 2016

OR

Define normalization. Explain by giving
examples, the conditions that are necessary for
a relation to be in 1NF, 2NF, JNF, BCNF, 4NF.

' MDU BCA 2015

OR
What is normalization? How is it used and
useful?[You may go up to 3NF]
MDU BCA 2013

OR

What is normalization? Explain the different
types of normalization with suitable example.
MDU BCA 2012

Ans. Normalization

It is a design technique that is widely used in designing
relational model.

'Fﬂrmuffzmian is a process that.remaoves the following
undesirable properties in a relation:
* Repetition of information i.e. redundancy.

* Inability to store some information i.e. inserfion
anomaly. 191

i, kAT



o Loss of information in deletion i.e. deletiy,

anomaly.

s Problem in updations.

Normalization is basically a decomposition methog in
which a relation having undesirable dependency jg split
o0 two or more -relations and thus removes g,
undesirable dependencies.

ﬁd of normalization

The need of normalization 15s:

2

To minimize redundancy by storing each fact withiy
the database only once.

To re}nnw, insert, delete and update anomalies
during databose activities.

To reduce the need to reorganize data when it i
nodified or enhanced,

To maintain data consistency in the database.

To avoid unnecessary coding. Extra programming
can be required to handle the non-normalized data

and this in turn can impair performance
significantly,

+ relation may exist in different normal forms and a
articular normal form  satisfies a specific set of
onstrainds. The different normal forms are:

First normal form (INF),

- Second normal form (2ZNF).

. Third normal form (3NF).

- Boyvee-Codd normal form (BCNF).

“ourth normal form (4NF).

. Fifth normal form (SNF)., ),V



Each ”ﬂhc_sﬂ normal forms is more refined in that order
Thus ZNF is a better design than INF. NI is o hrm-:.
design than 2NF and so on. 2NF 1.»4-:|.Iw.uy.u n INl NI
£ EﬂWﬂ_‘fﬁ n EHF cic as shown on the next r;my_'i_‘
Normalization of a relation is continued starting rom

INF until a rlitﬂllrﬂd normal form is obtained for o
particular application.

. First Normal Form (INF)

A rsh:}t‘fau is said to be in INF if the values in the
domain of each attribute of the relation are atomic
G . V:.'E"'-"

|

A value 1s said to be atomic only if it is indivisible, for

;x?}.mplﬁ:, set of integers. Thus, any normalized relation
isin 1 NF.

Example: Consider the relation FIRST ( S#, STATUS,
CITY, P#, QTY)

FIRST .

[S#  [STATUS [CITY  [P# | QTY |
'S, 30) Delhi P, | 275
'S, 30 Delhi P, | 175
'S 30 Delhi Py | 375

| 8, 30 Delhi By, | 175 |
S| 30 Delhi | Ps | 100 |
o 30 ' Delhi Py | 100
S, 20 Rohtak | P, 275
Sa 20 Rohtak | Pa | 375
'S5 | 20 Rohtak | P2 | 175
IS - |30 Delhi | Py | 175

| 84 . | 30 Delhi | Py . | 275

| S4 30 Delhi | Ps | 375

Here it is assumed that:

e Each supplier has a unique supplier numoer (S#).

123



o A supplier can supply different parts.
o STATUS is functionally dependent on CIry

o The primary key of FIRST relatipn is
combination of (S#, P#). the

The following functional dependencies hold ;, :

|
relation: RSy
S# * CITY

S# —» STATUS
CITY —*> JSTATUS
(S#, P#) > QTY

Figure shows the functional dependency diagram f, this

relation.
STATU
| STATUS |
E‘ \ ”
- 1

P# CITY |

The relation FIRST is in INF.

Consider another relation Bookrecord (Bookno,
Book_name, Authors)

Bookrecord
. —
_Jif“.kn'___ﬁ___.__ﬂmk_nmng. Alithﬂl'ﬁ e '
l{é Fundamental Suman, Ajay |
103 Data Stmcl:urf; . Supﬁ}rﬂ! AﬂShﬂl .
= DBMS ~ |RaviHai

"-..".lf’lﬁ



The above relation is not in 1 NF since the values i1_1 the
attribute Authors are not atomic. EAle

o

i p
A relation that is only in 1 NF leads to &omplex
functional dependencies. It also leads to a numbér of
other anomalies in updation.

The relation FIRST which is in 1 NF has the following
anomalies:

(i) Inserting

The facts like a particular supplier is located in_ a
particular city cannot be entered until that supplier
supplies at least one part.

For example, the relation FIRST does not show supplier
Ss is located in Karnal. The reason is that Ss does not

supplies any part.
(ii) Deleting

If a particular supplier is deleted, the information that
the sup[i:i'h‘:tmis located in a particular city is also
destroyed. For example;if the tuple with 5+ value S; and
P# value P, is deleted, the information that S3 is located
in Rohtak is also lost.

e

(iii) Updating

The CITY value for a given supplier appears many times
in the relation FIRST. This redundancy causes update
problems.

The solution of these problems is 2 NF.
. Second Normal Form (2NF)

A relation is said to be in second normal form (2 NF) if
it satisfies the following condifions:

gy
!I.i’—F{_“J



™ IIHIHINF‘

o Every non-key attribute sSmuId be fully Functiop,,
dependent on primary key.

An attribute is non-key if it does not participate i, the
primary key.

The relation FIRST is not in 2 NF though it.is in ] Np I
can be reduced into relations that are in 2 NF. Infyq
every relation that is in 1 NF can be reduced into a sy of
relations that are in 2 NF form.

Reduction of 1 NF relation into 2 NF relation is done by
projecting some attributes into another relation.

The relation FIRST is reduced into two relationg
SECOND(S#, STATUS, CITY) and SP(S#, P#, QTY).

SECOND SP
S# |STATUS | CITY St | P# |QTY
S| 30 | Delni St | P | 275
S2| 20 | Rohtak St | Py | 175
S3| 20 | Rohtak St | Py | 375
4| 30 | Deln St [Py | 175
55 15 Karnal S Ps 100
S: | P | 100
S | P, | 275
S2 | P, | 375
S | p, | 175
S | P, | 175
S: | Py 275
S« | Py | 375

The functional de :
pendency ¢ ‘
relations are: \1 g agrams for these two




STATUS

CITY P#

Thesia two relations SECOND and SP satisfy the
conditions of 2 NF and hence are in 2 NF. These

relations overcome all the update problems involved
with relation FIRST. '

Now /

(i) Even though Ss does not supply any part, the
information that Ss is located in Karnal can be
entered, by inscrting the appropriate tuple in the
relation SECOND.

(ii) One can delete the tuple with S# value S; and P#
value P; by deleting the appropriate tuple from
relation SP. There is no lose of information that S;
is located in Rohtak.

(iii) The city for a given supp]ié:r appears once. Thus one
can change the city for a supplier by changing it
once.

Relation SP is alright but relation SECOND still causes
problems due to transitive functional dependence on S#.
In SECOND, S# determines CITY and CITY determines
STATUS then transitively, S# determines STATUS.

The relation SECOND which is in 2 NF has the
following anomalies:

(i) Inserting

One cannot enter the fact that a particular city has a
particular status value until a supplier from that

&



particular city. For example, one can not enter the staty;
of Panipat until a supplier from Panipat.

(i) Deleting

To delete a particular supplier, the infﬂnnatiﬂn that the
city has that particular status value 1s dea'tmyfzd. For
example, if one deletes the tuple Ss, the information that
the status for Karnal 1.e. 15 will be lost.

(iii) Updating

The status value for a given city in relation SECOND

dppears many times. This redundancy causes update
problems.

The solution of these problems is 3 NF.
3. Third Normal Form

A relation is said to be in third normal form (3 NF) if
e Itisin 2 NF.

* Every non-key attribute

. IS non-transiti
dependent on primary key. sively

The relation SECOND is in 2 NF but not
: t
this relation is redy otin 3 NF. Thus

ced into SC(S#, C
CS(CITY, STATUS) as shown below: ) and

SC CS
s# | ciry |
C
ST | Deln ITY | STATUS
52 Rohtak Delh:
S3 | Rohtak Ry | 2
S4 | Delhi Karnal =
S5 Karnal E L5




The corresponding functional dependency diagrams are
shown below:

S# " CITY

e

CITY [—* STATUS

Relation SC, CS and SP are in 3 NF.
4. Boyce-Codd Normal Form (BCNF)

A normalized relation is in Boyce-Codd Normal form if
every determinant is a candidate key.

A determinant is an attribute in a relation on which some

other attribute of the relation is fully functionally
dependent.

Every BCNF is in 3 NF. Relation FIRST has three
determinants. S#, CITY and the combination (S#, P#).

Out of these only (S#, P#) is a candidate key. Hence
FIRST is not in BCNF. Relation SECOND is also not in
BCNF because the determinant CITY is not a Candidate

key. Relations SP, SC and CS are each in BCNF because

.n each case the primary key is the only determinant in
the relation.

For example, consider the relation Guide(SID,
Subject, Teacher)

e [t 1s assumed that

— A student can select one or more subjects.

— Ateacher teaches only one subject.
— A subject can be tauilg'.tqt%}r many teachers.



* Swwee students can select several subjects, SID e
not determune subject. Also students can be taughy p,
several teachers. SID does not determine Tﬂﬁﬂhﬂ;_
Thus SID cannot be a primary key.

* The two possible composite keys are (SID, Subjecy)
and (51D, Teacher). '

* Since a teacher teaches only one subject. Thus teacher
determine subject i.e. teacher is a determinant.

Guide _
' SID Subject | Teacher |
i 101 | English Ravi |
101 Maths ' Harn
102 English Ravi
102 Hindi Ramesh
103 | Maths | Ravinder |
‘ SID
™ Teacher
Subject
SID
> Subject
Teacher
Teacher —> Subject

In the relation Guide, there are three determinant (SID,
SUBJECT), (SID, Teacher) and Teacher. Qut of these

(SID, Subject), (SID, Teacher) can be candidate keY
Hence relation Guide is not BCNF W1G




Moreover if one deletes student 103’s tuple, there is 10sS
of information that Ravinder teaches Maths. This is
deletion anomaly.  Similarly one can not store the
nformation that Harnaam teaches Computer if there is

po student in computer subject. This is insertion
anomaly.

Thus Guide relation can be decomposed into WO

relations Std_guide (SID, Subject) and Teacher_sub
(Teacher, Subject)

Std_guide Teacher_sub

| sID Subject | Teacher | Subject
101 English Ravi English
101 Maths Hari Maths
102 English Ramesh | Hindi
102 Hindi Ravinder | Maths
103 Maths

. -Key : Teacher
Key: (SID, Subject)

Thus relations Std_guide and Teacher_sub are in BCNF.
5. Fourth Normal Form

A relation is said to be in fourth normal form [’# NF) if
e Itisin BCNF.

o It has no multi valued dependencies.

Given a relation R with attributes A, B and C.
Multivalued dependency represents a dependency
between these attributes such that

¢ A leads to multiple values of Cand B

¢ B and C are independent of E&Eh}ﬂﬂlﬂl‘. :
|:I L -|



MVD between attributes A, B and C n a relatign R Cap
be indicated as

A >> B (A multidetermines B )

A — 22 C ( Amultidetermines C)

Multivalued dependency in a relatirnn isr due to firgy
normal form, which disallows an attribute in a row from
having a set of values.

For example, consider the relation Student(Spp
Subject, Activity)

Student
SID Subject Activity _1
101 English Skating
101 Maths Skating
101 English Cricket
101 Maths Cricket
102 Computer Swimming

Here SID leads to multiple values of Subject and
multiple values of Activity. Subject and Activity are °
independent of one another.

These multivalued dependencies can be indicated as:

SID —>> Subject
SID > Activity

To remove this problem decompose the relation as:

SID | Subject . SID AcuﬁtLj
:ﬂl English 101 | Skating
l?}; lé’laths 101 | Cricket

omputer : : ing

P \%W I_1!1'2 Swimminz

-



Usefulness of Normalization

Normalization 15 useful to remove the various anomalies
present in the relation. Normalization of a database helps
in modifying the design at later times and helps in being
prepared if a change is required in the database design.

Normalization raises the efficiency of the database in

terms of management, data sturage and scalability.
~
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Q18.(b) Write short note on various types of functiony
dependencies with examples. MDU BCA 2019

OR

Explain functional dependency, full functiony
dependencies, partial dependencies, transitive
dependencies and multi valued dependencies
with the help of suitable examples.

Ans. Functional Dependency

Functional dependency is the relationship between the
attributes or fields of a relation.

An attribute A; of relation R is said to be functionally
dependent on another attribute A; of the same relation
if there is only one value of A; corresponding to A,

In other words whenever two tuples of R, agree on their
A; value then they also agree on their A, value.
Mathematically for any two tuples t, and t, of R

UlA1] =t [A1l]l = 4[A7] = [A,]

Diagrammatically this can be shown as:

Ay ™ A,

Saying that A, is functionally dependent on A, is same
to say that A; determines Ay .

Example: Consider a relation tem (Item_code.
[tem_name, Price, Qty). .

Item
'Iﬁa‘_rfl_._;:'n-de Item_name | Price ‘Qtﬁ’ _
101 Pen 10 .h_ﬁ_
102 Pencil 2 100
103 Eraser 1 50
1
w0 | 04 Sharpener 3 ‘ 73




Here, each of the attributeg Item_name, Price, Qty is
functionally dependent on the attribute [tem_code.

Thus Item_code —— Item_name

Item_code

—— Price
Item_code

e Y

The functional dependency diagram of relation Item can
-be shown as:

[tem_name

Price
Item_code

Qty

Types of functional dependencies

Various types of functional dependencies are:

. Fully functional dependency

. 2. Partial dependency
3. Transitive dependency

4. Multi valued dependency
5. Join dependency

1. Fully functional dependency

In a relation R, an attribute or a collection of attributes
Y is said to be fully functionally depe!zdmt on an:;he:
collection of attributes Xifitis functionally depe en
on whole of X but not funcﬁnnaﬂy dependent on any
subset of X.

E 1 Consider the relation  Result(Rollno,
xample:
Course_code, Term, Grade)

f!"j'ﬂf



Result

| Rollno | Course_cod

T 5001
5001
5001
- 5002
5002 |
5002
! S003 |
5003 |
5003 |

Here. it 15 assumed that:

101
102
103
101
104
107
101
103
106

=Xt |

1

T P

fpd ot == o Pod =

e [ Term | Grade

o =il = = B i - v =

A

=

e A course can be offered to different students in
different terms and

» A student can take a course only once.

Thus, the attributes Term and Grade are individually
fully functional dependent upon the Primary Kkey
(Rollno,Course_code).

Rollno, Course_code —» Term

Rollno, Course_code — Grade
The fully functional dependency diagram of relation

Result can be shown as:

Rollno

Course_code

2. Partial Dependency

Term

Grade

If a dependency will not follow the rules of fully
functional dependency then it is called partial
functional dependency. b

—




fof example, 1f 1L 1s assumed that a4 ci
only one term. then the attriby
fun.ﬂinnally dependent on Course

wrse is offered in
t Term becomes
_tode only,

Thus it is @ partial functinna] dependency because Term
< not fully functionally dependent op the prim
key(Rollno, Course_code). "

[n this case, the functional dependency diagram will be:

i
I Rollno ¥ Grade _|
F[Eﬂurse_cﬂde > Term |

3, Transitive dependency

Let A, B and C are the set of attributes of the relation
R Let A— B, B — Cand A — C, If all these

conditions are true, then attribute C is transitively
dependent on attribute A.

If any of these functional dependencies is not true then
attribute C is not transitively dependent on attribute A.
Consider the following relation SECOND.

Here S# — City, City — STATUS and S# — STATUS

SECOND
S# [STATUS | CITY

S1 30 Delhi
s2 | 20 Rohtak
g3 20 Rohtak
54 30 Delhi
Q5 15 Karnal

Figure shows the functional dependency diagram for this
relation,
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STATUS |

S# T
CITY

Attribute STATUS is transitively dependent on atr,,
S#. If the relation SECOND is reduced into §(ys.
CITY) and CS(CITY, STATUS), then there does g,
exist any transitively dependency as shown below:

SC CS

; L —
S# |CITY CITY STATUS
S1 | Delhi . R
$2 | Rohtak Ll 30

Rohtak 20

S3 | Rohtak Karnal 15 |
S4 | Delf.
S5 Kamal

The corresponding functional dependency diagrams are

shown below:
S# ™ CITY \

CITY ——>{STATUS |

. Multivalued Dependencies

Given a relation R with attributes A, B and C.

Multivalued dependency represents a dependency
between these attributes such that

» A leads to multiple values of C and B

* B and C are independent of each other.

MVD between attributes A, B and C in a relation R can
be indicated as g
W)



A
— >N B [Amul[idetenninﬂsﬂ}

R :
C ( A-muludeterminesl’:}

Multivalued dependency in a relation ;
: : tion
qormal form, which disallows an amihu[ésind:; ::: f:n::

having a set of values.

Example: Consider the relation

Student(SID, Subject, Activity)

Student

SID | Subject | Activity
101 English Skating
101 Maths Skating
101 English Cricket
101 Maths Cricket
102 Computer | Swimming

Here SID leads to multiple values of Subject and
multiple values of Activity. Subject and Activity are
independent of one another.

These multivalued dependencies can be indicated as:

5. Join dependency

Let R be a relation and it i decomposed into {RI, R2,
R3, Rn}. The relation R satisfy the join

dependency if and only if joining R1 toRn= R.
Example: Consider the celation SPJ(SH, P#, J#)
SPJ =
| S# PH_ | ) S
| S10 P10 120
139 510 po | 110
520 P10 J10
| Slg____f’_lﬂ_____lm___.




Project it into 3 projections as: SP, PJ and JS

SP PJ JS
[
Jit J#
S# P# P# -—-S-ﬁ_,ﬁ‘
S10 | P10 P10 | J20 J20 | s10
S10 | P20 P20 | J10 110 | s10
$20 | P10 P10 | J10 10 | $20
\‘Imn UvﬂrPy
S# P# J#
S10 | P10 | 120
S10 | P10 | J10
S10 | P20 | 110
520 | P10 | J20
S20 | P10 | J10
win over(J#, S#)
S# P# | J#
SI10 | P10 | J20
S10 | P10 | J10
S10 | P20 | J10
520 | P10 | J20
520 | P10 | J10

;’f}eﬂ Joined these three relations give original form of
A°



Q19.(a) What js SQL? Explain its use, purpose and

importance through appropriate examples.
MDU BCA 2010

Ans. SQL,

Sfrm,:m,-fd Query Language (SQL) is an advanced
relational database language to help users to extract

tnformation Sfrom a database easily.

It was originally developed in 1970 at IBM’s San Jose
RESEfaIch laboratory. It was originally called Structured
English QUEry Language or SEQUEL. The capability
of an RDBMS is “Structured Query Language” as it
caters to most of the routine queries placed by the user
on the database,

The American National Standards Institute (ANSI)
adopted SQL as the standard language for RDBMS in
1986. In 1987, SQL was adopted for use with RDBMSs,
as an international standard by ISO (International
Organization for Standardization).

Purpose of SQL
A database language like SQL 1s needed:

1. To create database objects such as relations, indexes

efc.
2. To retrieve or extract data from the database which
is called querying the database.

3. To perform data management tasks like insertion,
modification and deletion of data from the database.
Importance/Use of SQL

1. SOL is a well-defined language to inferact with the
database in a simple and efficient manner.

2, SQL is easy to learn and can manage complex

problems.

AWM



an English like language as H uses Wordy

3. SQL is !
like Select, Insert, Delete, From, Where etc. a5 .,

of its command Set. |
4. SOL is a nﬂnapmce.dumf : Iangz{aggg) In i the
information to be retrieved is specified, rather thay
how to retrieve it. In other words SQL does y,,
require to specify access methods to data in the

database.
5. SQL provides automatic navigation lo the data.

i 6. SOL provides a small and concise set of commands,
o i

' ‘reduces the am
7. SQL saves _time and ount of

p—

programming required to perform complex queries,

——

8. SOL processes sﬂ_{_ records rather than just one
record at a fime.

9. SOL can be used by a range of users like:

* Application programmers
* Management personnels,
¢ DBA and

* All other types of end us e:;c/

10. Applications written in SQL can be easily ported
across systems.

11. SOL provides a variety of commands for tasks like:

* Inserting, deleting and updating rows in a table.
* Security administrators, |

* Querying data,
ﬂ- To Guarantee database consistency.

® Controlling access to the database.

Thus‘\ﬁQL is a simple and powerful language used to

Erﬁﬂtﬂ;'acceﬂs and man;
Ipulate da i the
database. ta and structure in

WV



Q19.(b) What is SQL? What are the major
components of SQL? MDU BCA 2018

Ans. SQL

Structured Query Language (SQL) is an advanced
relational database language to help users to extract
information from a database easily.

It was originally developed in 1970 at IBM’s San Jose
Research laboratory. It was originally called Structured
English QUEry Language or SEQUEL. The capability
of an RDBMS is “Structured Query Language” as it
caters to most of the routine queries placed by the user
on the database.

The American National Standards Institute (ANSI)
adopted SQL as the standard language for RDBMS 1n
1986. In 1987, SQL was adopted for use with RDBMSs,
as an international standard by ISO (International
Organization for Standardization).

Cumpunents of SQL
' The components of SQL are:
1. Data Definition Language (DDL)

DDL helps a user in defining the data structure in the
database. It provides commands for defining relations,
deleting relations, creating indices and modifying
relations. It defines the physical characteristics of each
record, It is used to define content and structure, format
of the database. It describes data type and name of each
element in the database.

Thus, if a user wants to create a relation then it can be
done with the help of DDL. DDL commands are:

P



+» CREATE TABLE
e ALTER TABLE
« DROP TABLE

e CREATE VIEW

DDL also includes commands for specifying access
rights to relations and views.

. Data Manipulation Language (DML)

DML helps a user in manipulation of data in the
database i.e. It provides the way to process the data that
is already existing in the database.

It provides commands for accessing, inserting, deleting
and updating the rows of tables of the database. It
accesses the data by the name specified in DDL. The
DML statements issued in the form of queries are
handled by a DML compiler.

DML commands are:

o INSERT
« DELETE
e UPDATE
e SELECT

There are basically two types of DML:
(i) Interactive DML

It includes commands for accessing, inserting, deleting
and updating rows.

(ii) Embedded DML

It can be used in general purpose programming
languages such as C, C++, VC4+, VB, Pascal etc.

el



19.(c) Write SQL command syntax for create, alter,
drop, insert, select using suitable examples.

ns. 1. CREATE TABLE command

All data in a relational database is stored in the form of
relations, also called tables. CREATE TABLE command

is used to create the empty table i.e. a table without
FOWS.

Syntax of CREATE TABLE command are:
Syntax 1

CREATE TABLE <table_name>

(

field_namel field_type (width),
- field_name2 field_type (width),

field namen field_type (width)
)i

<table_name and field_names are supplied by the users.
Field_type is the data type of the corresponding attribute
or column with which it s specified. Field_type of a
column is chosen according to the requirement. For
example emp_no must be of NUMBER data type.

e.g. SQL> CREATE TABLE employee
(
" emp_no number (5),
name char (15),
joining_date date
);

This will create the employee table with three columns
emp_no, name and joining_date as shown below:

s
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?.'.'.'!l:.{'::"-'-.._."' . .__._- s 'm 3

__'_____J
When a table is created, 1t must have a*_tleas[ one colyp,
Also in the beginning, table is empty, it has no data, only

the definition of table is stored in the database. Thjs
definition is called schema of that table.

Syntax 2

As the fields are named, certain constraints cap he
specified to ensure accuracy and consistency of data in 5
relational database. Constraints are the means by which
invalid data entry into the table can be prevented. The

common constraints include PRIMARY KEY, NOT
NULL and CHECK constraints,

CREATE TABLE <table_name>

(

field_namel field_type (width) PRIMARY KEY.
field_name?2 field_type (width) NOT NULL,

field_namen field_type (width), CHECK (field_namen
}_ in (‘a’, b, ¢)
PRIMARY KEY Constraint

It specifies one or more c '
| olumns th; - up e
primary key of the table. i R

The primary key constraint ensures that the values o

column cannot be null and :
will be unique. also the values in the colum™”’

e



NOT NULL Constraint

A NULL is a Vﬂ]'{ﬂ that is unknown, unavailable
unﬁss.‘]gnﬂdﬁ or inapplicable. A NULL is neither a zero
nor a blank space because zero is a numeric value and

plank space is @ character. Also, columns of any data

The NOT NULL constraint ensures that the values of a
column can not be null.

CHECK Constraint

CHECK constraint is used to check the validity of

data 1.e. when data is entered into particular table

column, the data in the column is limited to specific
values like a, b or c.

¢

.ALTER TABLE Command

ALTER TABLE command can be used to make the
following changes to any table:

* Add new columns.
. Dmﬁ a column.
* Modify existing columns

~ Decrease length (Here all values in the column
must be null)

Change data type (Here all values in the column
must be null)

* Add new integrity constraints
Syntax of ALTER TABLE command are:

ALTER TABLE <table_name> |
ADD ( field_name field_type (width));



ALTER TABLE <table_name> |
MODIFY ( field_name field_type (width)):

ALTER TABLE <table_name>
DROP ( field_name);

e.g. To add a new column Pincode to the table
employee, the command is:-

ALTER TABLE employee
ADD ( Pincode number (6));

3. DROP TABLE Command

DROP TABLE command is used to delete ﬂE_LEilllyA
table can be deleted when it is no longer required.

Dropping a table not only deletes the data contained in
the table but it also removes the definition of its
structure from the database.

/Syntax 1S
DROP TABLE <table _name>;

<table_name> is the name of table which 1s no longer
required. Once this command is executed, the identity of
the specified table is lost from the database. This
command also frees the memory occupied by the table
definition and data contained.

e.g. To delete the table employee, the command i1s:
DROP TABLE employee;

Above command will remove the employee table from
the database.

}/INSERT Command

Thrs command inserts rows in a table. Values can be
inserted for all the columns or for the selected columns.

The syntax of this command is given below:
AR



It is used to retrieve information alread}r_srmred in the
database. The syntax of SELECT command is:

SELECT .vereen
FROM  eoveenee.
[WHERE .........] _
. GROUPBY .ccuiass
© [HAVING........]
[ORDER BY .......]_|

The main component of a SELECT statement are:

o The SELECT clause which shows the list of
columns to be listed.

o The FROM clause which enables to select database
table to get the information from.

All other clauses of SELECT statement are optional. The
simplest form of SELECT statement is:
SELECT (column_namel, column_name2.. .. =
column_namen) FROM tablename:

e.g. Consider the following table emplﬂyee:

El’l’l[]]{.‘l}ff:f:
Emp_pu Name ;%‘@-? IDEsIgn Basic “-‘Add
01 RAJIV. ELERK ‘5350 R{]HTAK

mz__ Mﬂﬂm | SALESMAN 6400 | ROHTAK
103 |RAVINDER MANAGER | 9000 | KARNAL
© 105 BAL?HWDER CLERK | 5850 | PANIPAT
106 IRAJBIR  |CLERK | 5850 | ROHTAK
108 JASHU SALESM&H __;ﬁ_:mﬁ ROHTAK

(i) Selecting all columns

Query:- What data are in the e:ﬁpiuj'ee table?
WA




SQL > SELECT *

Once the above command js obeyed, the table will be:
Elm‘nll}}'ﬂﬂ

Emp_no Name De sign

i

Basic | Address

101 |RAJIV CLERK 5850 | ROHTAK
102 |MOHAN SALESMAN | 6400 | ROHTAK

103 |RAVINDER |MANAGER | 9000 | KARNAL
105 BALVINDER | CLERK 3830 | PANIPAT
| 106 | RAJBIR CLERK 5850 | ROHTAK
| 108 |ASHU SALESMAN| 6400 | ROHTAK

The astenisk (%) is used to select all columns in the table.
This 15 very useful when the columns names are not
known. Thus, a wild card (*) character indicates to view
data from every column in the table.

(i) Selecting a specific column

. SQL >SELECT Name
: FROM employee ;

Once the above command is obeyed, the table will be:

! Name

CRAJIV

 MOHAN
RAVINDER
BALVINDER

' RAJBIR

| ASHU

(i) He]ettmg multiple columns

SOL ::-SELE{ T Emp_no, N"ltm'.. Design
FROM employee :

Lo




Once the above command is obeyed, the table will pe-

HE.ﬁlp_nu ©¢ Name > Désign
101 RAJIV CLERK
102 | MOHAN SALESMAN

103 RAVINDER MANAGER
105 BALVINDER | CLERK
106 | RAJBIR CLERK
108 ASHU SALESMAN

(iv) Select from where

It is one of the most important clause available in SQL.
By specifying a WHERE clause, specific rows can be
chosen. When a WHERE clause 1s present, the database
program goes through the entire table one row at a time
and checks each row to determine if the condition is true
with respect to that row.

e.g.

SQL >SELECT Name "
~_FROM employee
" WHERE Basic = 6400 ;

Once the above command 1s obeyed, the table will be:

Name

MDI'IAN
ASHU

ya




Q20.(a) What is query processing? How is it used and
useful? Discuss its strategies with examples.
MDU BCA 2014

Ans. Query Processing

A user may specify a query to the system, it is necessary
to find the best method to respond the query using the
existing database.

ILQuery processing is the technique of selecting the best
method to be used in responding to a database request.

Generally there are different methods for computing the

query. Each method of expressing the query suggests a
plan to find the answer.

Firstly a user's query is converted into an internal
standard representation. Subsequently, it is modified to
an equivalent query which can be computed more
efficiently. Then an access plan for evaluating the query
is determined and the query is executed.

{T’.l_‘hus query processing refers to a set of activities
involved in transforming a high level query written in

SOL, QUEL, QBE etc. into some internal
representation. -

When a query is presented to the system, it is the
responsibility of the system to transform the query into

an equivalent query which can be computed more
efficiently.

Steps in Query Processing
Query processing is a stepwise process:

(i) The first step is to transform the
standard starting point

\SL-

query into g



First the query is to be converted Into some lt:l;;m_al form
i e. more suitable for machine malm;:rulafm::-ﬂﬂ.j1 de internal
form is chosen as a tree data structure calied a query
tree. It is also possible to represent the query using 3
eraph data structure called a query graph.

e.o. Name of suppliers who supplies part P;.

Final Answer
A
pmjeci over name

Restrict where P# =Py’

Join over S#

N\

SP relation S relation
SP(S#, P#, QTY) S(S#, name)
(ﬂf} Transform the query

The query is transformed by replacing expression in the
query with those that increase performance.

€.g. (P JOIN Q) with some restriction on P,

(P with some restriction on P) JOIN Q is more efficient
than the previous one.

Aii) Simplifying the query

The query is then sim

plified b :
Useless operations, ¥ removing redundant and

V) Prepare alternate access plans

In this step vario
us plans, to evalyat
¥ -E_ d.
query, are generated, The ros the transforme

. L of each plan is estimated
and the optimal ope 18 chosen and exﬂcuI:ed -

Sy



General processing Strategies

- _ :

The general query processing sirategies that reduce the
size ﬂf_ Iniermediate and final results as well as the
PrOCESSINg costs are the following:

E (1} Perform selection as early as possible

SEIE"_:EIGH Operation reduces the cardinality of the
relation, thus perform selection operations as early as

possible.
e.g. Consider the relations

Branch (branch_name, assets. branch_city)
Depositibranch_name. customer_name, balance)
Customer{Customer_name. Customer_city)

The query is “To find the assets and name of all the
banks for depositors living in Rohtak™.

T branch_name. assets | O customer_city = “Rohiak™ (Customer <]

Deposit [><] Branch))

Here, the intermediate result ( Customer [><] Deposit
[><] Branch ) is very large to keep in main memory. It
must be stored on secondary storage device. Thus the
system has to access the secondary storage device for
reading or writing the intermediate result.

The size of the intermediate result can be reduced by
taking only those tuples of the customer relation where

Customer_city = "RoO htak™.

Now the query is

sels U customer_city = “Rohtak” {C]]S[Dmﬂl'” I:}"::I
Deposit [><] Branch)

4 .

T hranch_pame, 25
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r

 Perform projection early

‘action operation also reduces the size qf e .
sl ame query as above: 1
relations, Consider the s | |

. iy = “ i (Cu.ﬂtﬂmgr
, asset (O costomer_city = Rﬂhml: D‘Q
U branch_name, assets Deposit [><] Brﬁnch}}

Here the subexpression
({ O costomer_city = “Rohtak” (Customer ) > DEPDSif}

results a relation with attributes ( Customer_name,
Customer_city, Branch_name, Balance)

The only column needed is Branch_name. Eliminate the
not required attributes Customer_name, Customer_city,

Balance. Eliminating this will reduce the size of the
intermediate result.

Thus the modified query is

T branch_name, assets (T branch _name (( © customer_city = “Rohtak”

(Customer )) (>« Deposit ) ><I Branch)
.,}i} Combine unary operations
Combine unary operations like

ﬁx(ﬁY(R}]Ethﬁy{R}
Tx( Ty(R)=mnx.y(R)



Q20.(b) What is query optimization? Discuss the
Signliﬂcam:e and different steps followed
during query optimization. MDU BCA 2017

OR
Explain query optimization briefly with
examples. MDU BCA 2013

Ans. Query Optimization

To :'mprmira the strategy for processing a query is called
query optimization. In other words, choosing a suitable
one out of many possible execution strategies for

processing a query is known as query optimization.

Thus, the goal of the query optimizer is t0 choose an
efficient execution strategy for processing a query.
Major focus of the optimizer is to minimize the use O
various computer resources such as CPU utilization

time, disk 1/0, memory etc.
}u—qucry optimization:
e First to find an expression that is equivalent to the
¢ given expression.
e Second to find the detailed strategy for processing the
query which includes
(iy How the query will be executed.
(ii) The order in which tuples are processed.
(ili) How many times the disk access required.

Various Query Optimization Techniques

presented to the system, it is the
stem to transform the query into
that can be computed more

When a query is
responsibility of the sy
an equivalent query

efficiently.

Tra i



Query optimization is useful as it gives much dif ferenc,
in execution time between a gm}q strategy and 4 hag
one. For optimization of queries, there are |
techniques. :

(1) Heuristic Rules

(1) Cost Estimation

(i) Heuristic Rules

Heuristic means it is a rule that works in most of (e
cases but not guaranteed to work well in every case. This
rule records the operations in the query tree or in a query
graph to improve the expected performance of the query.

First the internal representation of the query is generated
which is then optimized according to heuristic rules.
After this, query execution plan is generated to exccute

groups of operations based on the access paths available
on the files involved in the query.

The main heuristic rule is to apply SELECT and
PROJECT operations before applying the JOIN
operation or other binary operations. These operations

reduce the size of a file and thus must be applied
accordingly.

Cost Estimation:-

A query optimizer not only depends on Heuristic rules.
Optimizer estimates and compare cost of executing &
query using different execution strategies and selects the

strategy with the lowest cost estimation. The strategy
chosen for a query depends upon:

* The size of each relation.
* The distribution of values within m!umm)

€]



Q20.(c) What is database security? What e

th
various techniques to secure the datahaEEE
Explain in detail. IGU BCA 203

OR

What is database security? Why j5 ;
important? Also discuss the various security

issues. MDU BCA 2015
_ OR

Explain database security briefly wi

examples. | | MDU BCA 2013

Ans. Database Security

Data security means protection of the data in the
database against:

e Unauthorized access.
e [Intentional destruction or alteration.

‘o Accidental introduction of inconsistency or
accidental disclosure.

Data security is of prime importance in the DBMS.
Accidental loss of data consistency is due to:

e Anomalies due to concurrent access to the database.

* Anomalies due to distribution of data over many
computers.

* Crashes during transaction processing.
Security issues related to database security
1. Privacy

Privacy states that only authorized persons should be
allowed to access the_ database.

'\ (%
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2. Database Integrity

Database integrity  states  thal datahase thmld‘ be
protected  from  improper modifications,  cither
intentional or accidental to maintain datahase integnty.

3, Database availability

Database availability states that gecurity shr;uldlnnt
restrict the authorized persons 1O perform their actions
on the part of the database available to them.

Various techniques of database security

Perfect security is unattainable, the objective of data

security is to:

o Minimize the risk of data loss and disclosure of data
to minimum level

-
e Implement a full recovery if a loss accur.q.)

Thus security measures must be taken at various levels
to protect the database.

The following four levels of defence are generally
recognized for database security:

(i) Human Factor

(Ustrs must be authorized carefully. They should be
provided with passwords for identification. If the user do
not provide satisfactory identification and authorization,
the DBMS should sign off the user with a message and
keep a record like terminal number, date and time :t-:)

Moreover disclosure, alteration and destruction is also
dﬂnf:l h:’f. programmers. For this the responsibilities of
application programmers, system pregrammers and

operators must be clearcut fixed.
€



(ij *hysical SEEIIII'“?

The computer system must be ph}fsi-‘:_ally protected from
fire, theft or other forms of desl:_mcucm. T? avoid thef
physical security include appropriate locks and keys ang
entry logs to computing facility and terminals.

Precautions against fire are:
e Smoking should not be allowed in computer room,

e The site for the compuler should be properly
chosen so that this site is not adjacent to fire
sensifive areas.

. Tﬁg emergency power-off switch must be easily
accessible.

/Hﬁ] Operating System Security

The operating system provides the following features for
database security: '

* Identification and verification of users by assigning
~an account number and a password to every user.

* Avoids direct access to primary and secondary
memories and thus provides protection to data.>

On the other hand, weakness in operating system

Security may serve as a means of unauthorized access t0
the database.

/ﬁf} Database System

The\:s&rs of the databa
limited portion of
programmer Writes

s Programs Sﬂmﬂ 1

( hange the data,

Thus it is the responsibil;
'MJ' ojt at

such types of restrictions g f the system to ensure th

\LJD 'Efﬂuﬂ'ﬂ-'ﬂd.’) -

s¢ are authorized to access only a
the database. An application
only application programs not



)mpnrtance of database security

@Hﬂahasa security is an important issue in database
management because of the sensitivity and importance
of data and information of an organization. The goal of
the database security is the protection of data against .
threats such as accidental or intentional lnss)

In the case of shared data, multiple users try to access
the data at the same time. In order to maintain the
consistency of the data in the database, database security
is needed. |

Due to the advancement of internet, data are accessed
through World Wide Web, to protect the data against
hackers, database security is needed.

V6 )



Q20.(d) What are different threats of the datahase?
How can you protect the daitﬁhase againg;
misuse? Also discuss the different acceg

control policies.

Ans/’l'hreats to the database

Threats are the problems which are related to databgge
Following are the threats to database:

l. Transaction failure
2. System Failure / System Crash
3. Media Failure

/I. Transaction Failure

Two types of errors can cause a transaction failure:
¢ Logical error
* System error

_Logical errors

Logical errors are like wrong input, data not found.
overflow. When such error Occurs, transaction can not
continye with its normal execution.

System error

i

"
When system errors occur, the
undesirable state like
transaction can not co

/2 - System failure

System failure can occyr due to:

system enters into an
deadlocks. Due to such errors also

niinue with its normal execution.

* Network errors

Presence of bugs in database software

* Malfunctioning of hardware
%



The occurrence of such errors in a computer system
leads to system failure.

3. Media failure

@ includes the _hardware crashes. It results in damage of
ata base portion currently in use.) Head crash on the
disk is an example of media failure’

@B_A. is responsible for overall security. DBA develop
pﬂl]:{ES, procedures to control these threats. These are
the different methods for controlling the user access to
database for security '

Security should be apply to whole enterprise, the data,
database, DBMS, users, applications.

To protect the database against misuse, the
following are the methods:

_1. Authorization
_2. Authentication
_-3. Encryption
/4. Firewalls
~5. Access control

1. Authentication

Qhe first requirement for security is to know the users)
o determine the privileges and access rights of the
users, they need to be identified first.

In other words, authentications is a process Qy which a
System verifies a user’s identity and a user can request to
authenticate by providing a proof of identity or any

authentication token.

Passwords are one of the basic forms of the
authentication. Passwords are assigned when users are
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created. A database stores the passwords of users ip the
data dictionary in an encrypted format. The users haye to
provide correct password for accessing dat&has@

{2{4“ thorization

It is a permission given to a user, to access an object or q
set of objects,

't is the process through which system obtains
information about the authenticated user, It includeg

information about which operation user may perform
and which data objects user can access,

Driver's license is a perfect example of authorization

A user may have different forms of authorization op
database. These » e authorization rights:-

s Read authorization:-

allows only reading not
modifications,

e Insert authorization:- allows

msertion  not
modifications.

* Update authorization:-

allows modification not
deletion.

* Delete authorization:- allows deletion of data.”)

A user can be assi
duthorization.

}/Encr}'ptinn

‘Tt 15 an effective and pr
ransmission over network.

gned all or 3 combination of these

actical Wway to secure data

This process requires an encryption device that converts
the original message in a code and decryption device
~onverts this code to the original messaae.’)
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/(“‘ irewalls

It is the most important tool for network security and 1s
used by organizations that provide dedicated internet
access to their employees.

e Firewalls control the network traffic flows.
e Firewalls can be a single PC or a set of computers.

o Firewalls track all the details of the user requests on
the network. As per firewall policy every request
should be passed through firewall first.

5. Access control (Different access control policies)

The two methods for access control are:

. k/(,r)/ Database privileges
CPrivﬂeges means permission o access a particular
object in a particular mannerp

For example, right to create a table, right to connect to
the database, right to select rows from another user’s
table. Privileges are given to users so that the user can

accomplish tasks required for his/her job.

CTwu types of database privileges are:
' e System privileges
e Object privileges
System privileges refers to the right to perform a
rticular action or action on the particular type of
object.
For example, creating the table, deleting the row of any
table.
Object privileges refers the right to perform a

particular ction on a specific table, view, sequence or
rocedure. ~
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For example, privilege to delete rows from the table
employee.

ii) Roles

Roles are designed to ease the administrator of end user
system. They can be granted to users. There are two
types of roles:

e Application role

e Users role

Application role contains all privileges to run an

application. 2

User role contains common privileges required for a
group of database users,)
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Q21.(a) What is concurrency control? How is it

implemented? Explain. MDU BCA 2016

Ans. Concurrency Control

L

\

When two or more than two transactions try o process
the same data item simultaneously, such situation 1s

called concurrent processing.
¥ 3

For this concurrent access to a database, it 18 necessary
for the system must control the interaction among the
concurrent transactions:

o To preserve the consistency of the database.

e To ensure that the modifications made by the
transactions are not fﬂ.i';

This control is achieved by various techniques called
concurrency control techniques.

When many users use the database for read-only, there 1s
no problem but if the transactions are running
concurrently to modify some data items, it may lead to
inconsistencies or lead to incorrect values. The effect of
concurrent updates without concurrency control is
explained in the following example.

Example: Two users are in the process of updating the
same saving account record. In the beginning Customer
A has balance of Rs. 4000.

(i) Userl reads this record in his work area and
withdraws Rs. 2000.

(ii) Next, User2 reads the same record in his work area
and deposits Rs. 1000,

(iii) Userl stores the record and the balance is Rs. 2000.

(iv) User2 stores the record on the record stored by
Userl and the current balance is Rs. 5000. This
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/Lﬁking Techniques for Concurrency Control

To avoid the concurrent update problem, the data which
is accessed for update must not be shared among users.
To stop this type of sharing, the DBMS must incorporate
a resource-locking mechanism.) That is, the data which
are accessed by one user for updating must be “locked”
or denied to other users until the update is completed.

@Lﬂck IS a variable associated with a data item. It
describes the status of the item with respect to possible
operations that can be applied to it.)

Types of Locks
@ Binary Locks”

5 b .0ck can have two states, These are locked and
unlocked. 1 is nsed for lock and 0 is used for unlock.

A different lock is associated with each database item X

o Ifthe value of lock on item X is 1, then it means that
item X can not be accessed by a datdbase operation,

o Ifthe value of lock on item X is 0, then it means that
item X can be accessed when rﬂqueﬂed)

Suppose the current value of the lock with item ¥ is
LOCK(X) and let the two operations used with binary
lock are LOCK_ITEM(X) and UNLOCK_ITEM(X).

o LOCK_ITEM(X): To access an item X, the
transaction request by using LDCK_ITEM(X}
operation. Now two cases arises:

(a) If LOCK(X) = 0, it will be set to-1 and
transaction will accesss the item X.

(b) If LOCK(X) = 1, the transaction will
until LOCK(X) =0

| €%
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« UNLOCK_ITEM(X): UNLOCK_ITEM(x;
operation sets LOCK(X) to 0 so that X may pg

accessed by other transaction.

at a binary lock enforces mutyy

Thus it is clear th :
item i.e. no two transactions cap

exclusion on data 1€ _
access the same item simultaneously.

Every transaction has to obey the following rules when
binary lock is used:

(a) A transaction T must issue

e The operation LOCK ITEM(X) before any
read_item(X) or write_item(X) operation.

o The operation UNLOCK ITEM(X) after all
read_item(X) and write_item(X) operations are
completed.

(b) A transaction T will not 15518

o The operation LOCK_ITEM(X) if it already
holds the lock on item X.

e The operation UNLOCK_ITEM(X) unless it
already holds the lock on item X.

Binary locks are simple to implement but the restriction

is that at most one transaction can hold a lock on an
item.

it Shared/Exclusive OR Read/Write Locks

C These locks are generally used in database locking

5ch¢n1§5 because they provide general locking
capabilities.

The lock that allows to read a data item is called

read_lock. It is also called shared lock because other
transactions are also allowed to read the item.
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T . o g ] lecd
Fhe lock that allows to write the data item 18 L.ql.”l.IJ
write_lock. It is also called exclusive lock because only

@ single transaction exclusively holds the lock on the
item. Thus

* If LOCK(X) = Read_lock : .
then the value of locking transaction will be a list of
ONE Oor more transactions,

* If LOCK(X) = write_lock

then the value of lockin
Iransaction.

L%iil']“Twn-Phase Locking
When more

ransactions execute on a database
concurrently, the results produced may not always be
correct. A transaction will be correct when it transforms
a database from one correct state to another correct state.

g transaction will be a single

l.e. one at a
provided all

If the transactions are processed serially
time, the final result is bound to be correct
the transactions are correct individua]ly)

Example: Consider a banking system where two-
transactions Ty and T, transferring funds from an
account X to Y. The transactions are shown below:

Tu. Tl
Read X Read X
X = b, 10 X = X — 50
Write X Write X
Read Y Read Y
Y=Y +10 Y=Y +50
Write Y Write Y

Suppose current balance in account X is Rs. 100 and Y
1s also Rs. 100. If Ty and T, execute serially then the
final balance using the sequence

Y=



/’l’ﬁes of Two-phase Locking
(i) Conservative two-phase locking

It requires a transaction O predeclare all the locks jt
requires before its execution. If any _ﬂf the FrﬂdEC‘larﬂd
items cannot be locked the transaction wails until all
items are locked. This locking protocol 18 deadlock free
but it is difficult to use in practice.

(ii) Strict two-phase Locking

In this protocol, a transaction does not release any of its
write lock until it commits or aborts.

(iii) Rigorous two-phase Locking

In this protocol, a transaction does not release any of its
write lock and read locks until it commits or aborts.

Problems in Concurrency through Locking

Locking protocol introduces many problems which the

system must be able to resolve. The major problems in
concurrency through locking are:

(a) Deadlock
(b) Starvation

(a) Deadlock

ngadlﬂck occurs when each transaction Ti in a set of

0 or more transactions is waiting for some item that is
locked by some other transaction Tj in the set. It means

that each transaction in the set is waiting for one of the

uthel_' transaction in the set to release the lock on the
required item.

Example: The following two transactions T; and T are
dead locked. Transaction T, is waiting for Y which is
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deadlock. If deadlock exists the system must break
recover the deadlock. This approach involves two steps:

e First, the deadlocked processes are identified e
detected.

e The next step is to break or recover the deadlock,
The various strategies for recovery of deadlock are:

e Abort all deadlocked processes.

® Backup each deadlocked process to some previously
defined checkpoint and restart.

* Successively abort deadlocked processes unitil
deadlock no longer exists.

* Successively preempt resources until deadlock no
longer exists.

/é} Starvation

tarvation occurs when a transaction cannot proceed for
an indefinite period of time while other transactions in
the system continue normal ly)

Example: Suppose two transactions T} and T try to put
a lock on item X, the scheduler allows T, to lock it.-
Before the execution of Transaction T, another
Transaction T; demands for item X. The scheduler
allows T; to lock on item X. Again Transaction Ts
requests for item X and scheduler allocates item X to Ta.
T to wait further. Thus T, have to wait indefinitely

while there is no deadlock. Such a situation is called
starvation.

@cﬂ: are many algorithms to resolve this problem.
e8¢ are:

 First come — first serve algorithm
e Priority algorithm.

5P



First come - first serve algorithm

Th&ﬂ algorithm allocates the resources according to the
order of requests made by transactions.

Priority algorithm

This algorithm assigns dynamic priority to the requests
and allgcatﬂs resources according to the priority of the
requesting transactions j

A
| Concurrency Control

ordering

based on Timestamp

Concurrency control problem can be handled by
assigning ordered timestamp values to transactions.
Timestamp values are assigned to transactions as per
their starting time. This means that time stamps are
based on the order n which transactions started. In this
technique ljcking is not used. Therefore deadlock can

not occur.
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Q21.(b) Explain database recovery ith
examples. MDU BCA_;HJJ_}_

Ans. Database Recovery

Recovery in database system means, recovering th,
database itself i.e. restoring the database to the mgg
recent consistent state just before the time of fmfurﬁj

A transaction is a collection of operations that performs

a single logical function in a database application. Each
transaction 1s a unit of atomicity,

“All or none” requirement is called Atomicity. In other
words atomicity of a transaction means either the
transaction is fully completed on the database or none of
its part is committed. To preserve the atomicity of a °
transaction is the main goal of recovery process.

Thus if a transaction does not complete its execution. the

recovery process has to make sure that the transaction
has no effects on the database by undoing it.

@cmvery may be of three types:
(1) Transaction Recovery
(i) System Recovery
(iii) Media Recovery

(1) Transaction Recovery
k\TransacLinn 15:

Updation of any information to database.
To insert some data to ﬁm:abnss_

* Todelete Something from database or

To create or drop some table Jrom database.
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If a transaction ¢
lr'lhﬁuuti;:mm“ executes and a failure occurs before the
il . T R, e . ; ; :
I " ﬁ“‘“ht-" its termination, it is called
transaction failure,

dR'E":“‘T'W}i from transaction failures means that the
atabase is recovered to the recent consistent state st
bﬂmr? the time of failure. For this, the system has to
kept information about the changes that are applied to
data items by the various transactions.

- ﬁ"rj S}'S tEI‘I‘l REED"’ET}"

(_ System failure affects all the transactions currently in

progress but do not physically damage the database.
Power failure is an example of system t'uilure) In this
case database becomes inconsistent and the strategy 15 0
reverse any changes that caused the inconsistency by
undoing some operations.

It may also be necessary to redo some operations at
restart time that did successfully complete before crash
in order to restore a consistent state of the databasc.

Thus

e redo all work done by transactions that completed
successfully prior to the crash.

o undo all work done by transactions that started but
did not complete prior to the crash.

iii) Media Recovery

(' Media failures causc damage to the database or (o some
 portion of it. Here database is physically damaged like a
disk crash.

The recovery method restores a past copy of the
database that was backed up to archival. Then using the
log to redo all transactions that completed since that

hackup copy was tuken.
b
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Recovery pmc:eduresfmet]wds!techniqués

— For database recovery there are many techniques g4
selection of technique depends upon the nagyy,

failure.

the
of

T.og-based Recovery

The most widely used recovery techp:iqUE 1S 10g-bage
recovery technique. A log is a file which records ]| the
changes done on the database. The structure of a Jop.

record is implementation dependent and it has the
following fields:

o Transaction name: The unique name of the
transaction. It distinguishes one transaction from

another.

e Data item name: The unique name of the data item
modified by the transaction.

e Previous value: The value of data item before it
was modified.

o Current_value: The value of data item after it was
modified.

There are many other log-records to identify the data and
time of commencement of a transaction, commit or aborl
of a transaction. Various types of log-records ar
denoted as:

o < Ti, start > Transaction Ti has started.

o <Ti Xj, Vi, V> Transaction Ti has performed a"
operation on data item Xj, Xj had V; previous value
and V as current value.

o < Ti, commit > Transaction Ti has committed.
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