can be any character. text, worq, gl
Dartfl gatum. Which means o give somethjngs p,

woizﬂd fast FOAE TOUWuRD. i he Processed ¢, P e

e Data is the collection of ray facts ang g make it

j " ta from different resources. After collectiop, data is engtme :1- We
i red i

EEC:lter for Pr ocessing. into
P wever. jnformation is data formatted in 5 manner that a1

H gtilized by human beings in some § cant “ty:iws

‘ ignifi .

t0 o4 data 15 callecc: i:‘:lfozmatmn. When raw facts and figures are

ssed and arral?ge 4 ome propejr order then they become

mation: [nformation has proper meanings. Information is useful in

ision-makmg‘ Actually we process data to convert it into information.

For gxample: 1 ,XYZ,15 etc.

b
er, Data Comes from g

(CHAPTER - 5 )
RDBMS CONCEPTS AND MYSQL,

Introduction

The key to organizational success is effective decision making .
requires timely, relevant and accurate information. Hence g
plays a critical role in today’s competitive environment. Dy,
Management Software (DBMS) simplifies the task of managing the 4,
and extracting useful information out of it. In this chapter, we shal |,
about the basic concepts of databases.

in the above example the three data items have no meaning. But if

organize these items in following way, then they collectively represent

aningful information.

BASICS OF DATABASE SYSTEM -
Roll No Name Age

1 XYZ 15

Database

Database : Database is a collection of inter-related data i.c it
composed of a collection of files that are linked in such a wayt
information from one of the files may be combined with informati
from other files so that user may receive the exact informa
needed. For example. school database organizes the data about studen!
teachers, and admin staff etc. which helps in efficient retrieval, inserti
and deletion of data from it.

Basic building block of Database is Data. The input to datab®
known as data and output as information.

Information is created from data

Data and Information

" ‘IJ-

Most people believe that the terms “data” and “informati®”
interchangeable and mean the same thing. However, there is dis
difference between the two words

I[|Il1~

Figure. 1
 J o
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ing cycl | SedemrT—
The Figure 1 depicts the data processing cycle, where datg 3 e .
. essed into required output ip th feq 0 NAME ADD sy o ]
processor for it to be proc © fopy goplz.. NO RESS —— -_‘Rﬁ
information. i : RAM DELH] e Y =
< : ' ESH SHIM XXX
DIKW (Data Information Knowledge Wisdom) |2 RAM " LA "
DIKW is the model used for discussion of data, infol‘rnaﬂ e SUJIT HARAMSHALA XXXKXK -
i i ips. It Ul SH D
knowledge, wisdom and their mtemlau:’“s%‘ 11?5 - ;epfesents Strug, W SURE —EE—H-____ h‘___________mm(¢
or functional relationships between data, information, knoWledge_ N = - :OC’QQDQ{X}Q(

wisdom.

pata is stored in records. A record is com
ontains all the data about one particular person, ¢

posed of fields and
ompany, or item in a

- yiabase. Records appear as rows in the database table. A recorg for
= RILNO 8 is highlighted in table Student.
Student
. 3 1 (o NO | NAME ADDRESS PHONE AGE
A e - B RAM DELHI h0.0.0.0.00.0.0.0'¢ 19
i ‘ 2 RAMESH SHIMLA XXXXKXXKKK 18
— Knowledge N SUJIT | DHARAMSHALA | XXXXXXXXXX | 20
¥ 30 o b i 4 For Gtance, - .y 4 4 SURESH DELHI XXXXXXXXXX 19

¢ Fields

Afield is part of a record and contains a single piece of data for the
"Wbject of the record. In the database table illustrated in . each record
“lains five fields: ROLL_NO,NAME.ADDRESS, PHONE.AGE.Fields
“Phear as columns in a database table. Data from the NAME field for four

* It is very difficult to walk 100 miles by any person, but vehicle transport
is okay

| I

~s is highlighted in the table Student below :

DATABASE ELEMENTS =
Student

e Id daf VUL No | NamE ADDRESS PHONE 208
A database table is composed of records and fields that ho s 1 pree—s R0 00 0.0.0.0:0. 19
Tables are also called datasheets. Each table in a database hold® L9 i ey XOOOOKXXKKX 18
about a different, but related, subject. Below is example of databast | RAMESH SHIMLA 20

Student : | R Su HARAMSHALA | XOCOOKKKXXX
e D 19

2 |SuresH petar | WEOPE |
s e

1 T
Seet ) [I(
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e — - ' i base at a p,
The collection of Information stored 11‘1dd5t1t?) ceata Particy,
sristane:of HEHE S called instance of database.

4ta Retﬂﬂval : It helps in retriev
::nich can be used by applications

e Administration :

al
. D‘I cl‘ala from the database
Or various purposes.

It h i i
elps in registering and monitoring

_— e enforcing data security O
g - the database 1S called database sch 0 sers. ‘ _ Y. monitoring
" The overall design ol th_ e o ema ;am(ainihg data integrity. dealing with Concun;ncfierform:lmce.
L — F'STEM) _ ; " : ) . Yy control and
DBMS (DATABAE MANAGEMENT S% BTEW recovering information corrupted by unexpected failure.
" nt system is t
ol e of database manageme 0 m ¥

The gmm_gurff-:’;hwl that keeps the data of students, tea;?:' 5 AppliCEIIIOIlS
the data. Conside ) . : s, B here we use Database
courses. books etc. To manage this data we need to store thjs daty : Appucations el Da Management Systems are :
somewhere, where we can add new data. delete LfnuSEd data, Updaye > Telecom : There is a database to keeps track of the information
outdated data. retrieve data. to perform these Ofer?u;nfl*londdaté wen regarding calls made, network usage. customer details etc.
2 database management system that allows us ods 0o . € data in sy, without the database systems it is hard to maintain that huge
wav so that all these operations can be performed on the data f—‘fﬁcienu_\». amount of data that keeps updating every millisecond.

DBMS stands for Database Management SYSE’;“?' A Data By 3 Industry Where it is a manufacturing unit. warehouse or
Management System is a systerm i o GZS); ¥ icient and reliabie gistribution centre, each one needs a database to keep the
data processing and management. It can be used for: records of ins and outs. For example distribution centre should

., Creation of a database. keep a track of the product units that supplied into the centre as
., Retrieval of information from the database. well as the products that got delivered out from the distribution
| Updating the database. centre on each day: this is where DBMS comes into picture.
_ Ma.nagi.r:e a database. ® Banking System : For storing customer info. tracking day te day

We can break it like this DBMS = Database + Management System. credit and debit transactions. generating l.aank 5‘3“-“““_“‘5‘:“‘- All
Database is a collection of data and Management System is a sel of this work has been done with the help of Database management
programs to store and retrieve those data. Based on this we can define systems.

DBMSlike this : DBMS is a collection of inter-related data and set of ® Sales : To store customer information. production information
programs to store & access those data in an easy and effective and invoice details.
manner. For Example. MySQL, Oracle etc. are popular commercial DBMS ° Airlines : To travel though airlines. we make early reservations.
used in different applications. this reservation information along with flight schedule is stored
DBMS allows users the following tasks : in database. s
n " are 1 ~ntly used in
3 Data Definition: It helps in creation, modification and removdl ° Education sector : Database syslems.an t:wlu;:,tlll\rm-u'dimt
of definitions that define the organization of data in databas¢. schools and colleges to store and retrieve the 1(;01‘1%‘[;“.“;]‘1
- 2 ails. exam detalls. P
o Data Updation: It helps in insertion, modification and deletion student details, staff details, course details, ex
the actual data in the database. data, attendance details, fees details €lc. ‘.
° online shopping

—
(152) Computer B¢ e

Online shopping : You must be aware of the
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websites such as

product information,
details and provide yo

Amazon, Flipkart etc. These sites
your addresses and preferen,
u the relevant list of producg bészredil

S[Qr
€s

i tho

your query. All this involves a Database managemen; Systen,
em,

COMPONENTS OF DATABASE SYSTEM

A database system is composed of following componep

Data

Database Access Language

L]
®
e Software.
@
e

Users

which coordinate with each other to form an effective datyy,
ase

system.

Database Access
Language

Software

—

Hardware

|

*

DATA Procedures

User

rl:‘:-ll ( '-]'“[”-“i'l'-"‘l-l':'\'_'-__\}_l
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data. Ina
meta data is stored.
Metadata is data about the data. This s information

the DBMS to better understand the data stored in it e

For example : When you store yourName in a database. the
DBMS will store when the name was stored in the dataijase
what is the size of the name, is it stored as related data to somt;
other data. or is it independent, all this information is metadata.

Hardware- When we say Hardware, we mean computer, hard
disks. 1/0 channels for data, and any other physical component
involved before any data is successfully stored into the
memory.When we run MySQL on our personal computer, then
our computer’s Hard Disk, our Keyboard using which we type in
all the commands, our computer's RAM. ROM all become a part
of the DBMS hardware.
Software- This is the main component, as this is the program
which controls everything. The DBMS software is more like a
wrapper around the physical database, which provides us with
an easy-to-use interface to store, access and update data. The
DBMS software is capable of understanding the Database Access
Language and interpret it into actual database commands to
execute them on the database.
Data base access language-
simple language designed to write commands to access. i
update and delete data stored in any database. A uS€r .can e
d submit it to the
commands in the Database ACCESS Language an i
DBMS for execution, which is then translated and ?x&; edatay
the DBMS. User can create new databases. tablzs.tamzing the:
fetch stored data, update datd and delete the da

access language.

Database Access Language is a
insert,

T
]



5. Users- Users are those persons who need the nformayjq,,
the database to carry out their primary business respong

i.e. Personnel. Staff. Clerical. Managers, Executives e, n ¢

basis of the job and requirements made by them lh<.-_ he

provided access to the database totally or partially. are
The various types of users which can access the databgg, i
e Database Administrators (DBA) )
@ Database Designers
® End Users

@ Application Programmers
RDBMS (Relational Database Management System)

RDBMS

RDBMS stands for “Relational Database Management System. An
RDBMS is a DBMS designed specifically for &laiign;a_J__(ma___bégg&
Relational Database Management System (RDBMS) is an advanced
version of a DBMS system. It came into existence during 1970's. RDBMs

system also allows the organization to access data more efficiently then
DBMS.

Relational Database - A relational database refers to a database
that stores data in a structured format, using rows and columns. This
makes it easy to locate and access specific values within the database. It
is “relational” because the values within each table are related to each
other. Tables may also be related to other tables. The relational structure
makes it possible to run queries across multiple tables at once.

A relational database management system (RDBMS) is a
program that allows you to create, update, and administer a
relational database. Mosi relational database management systems use
the SQL language to access the database. An RDBMS is a type of DBMS

with a row-based table structure that connects related data elements and

includes functions that maintain the security, accuracy, integrity and
consistency of the data, B

(156) Computer Science -\H‘

z f]]“
l])”" Io‘i

D

BMS is a software system which ig

5 be stored in the form of tables. 1nU$Fl 1o store only data which,
qeed . 4 and stored in rows and columpg s ;
managfies_ RDBMS is a powerful datg m
ot ;:cross the world. Example of Rpg
s

elC:
raditiona'l . ;
eadith onal File Processing Systems :
m where all theinformation is storeq
syste ad tional files system stores data
Als:artm ents of an organization have their
iita redundancy-

But this system is good only for small organizations having small
(umber of items. In this traditional file system, each file is independent of
ther file and data in the different file can be integrated only by writing an
individual program for each application.

A file system is a method for sorting and organizing computer
files and the data they contain to make it easy to find and access
them.

To illustrate Traditional File Processing Systems definition, lets us
take an example of school where student record for examination is stored
in other file and his library record is stored in different file that creates
many duplicate values like roll Number, Name and Father Name.

Characteristics OF Traditional File Processing System

e It stores data of an organization in group of files.

Which j d of system, data is

* 1S known as typles e
Stem and is widely
Oracle, SQL Server,

ANagement gy
MS is Mysq,

File System
T
It is totally Computer based
lI-l different computer files,
I a manner that all the
OWn set of files that creates

® Files carryingdata are independent on each other.

th
¢ COBOL, C, C++ programming languages were used to design
files.

® Each file contains data for some specific area 0
library, student fees, and student examinations-

® Itis less flexible and has many limitations.

r department lik

(15 —_—
7 _!_{_l_'i\'.'.*i‘l‘:l[l‘l Nu.‘ia.'lh'v-\'llll_}



e It is verv difficult to maintain file processing system.
e Any cha;nge in one file affects all the files that creates burdey, on ¢,
prc;granlmer. ¢
e File in Traditional File Processing Systems are called flat fileg
Overall. Traditional File Processing Systems is good ip .
cases in compare to manual non computer based system but sj %
many limitation which are discussedbelow .

any
hag

Traditional File Processing Systems

Traditional File System

Problems in Traditional File oriented approach

¢ Data redundancy : Data redundancy refers to the duplication of
data, lets say we are managing the data of a school where a student
is enrolled for two courses, the same student details in such cast
will be stored twice, which will take more storage than needed. Dala
redundancy often leads to higher storage costs and poor acces®
time.
Data inconsistency : Data redundancy leads to data inconsisten(‘)"
let's take the same example that we have taken above, @ student

s R X1
{158) |f';|mplulr| Scienet

15‘}} o DR
Eq_“i‘{r_“_"'i Science-NID 1

1led for two courses and we T—
et's say student requests tq -
n"whanged at one place and not o

is ‘:j to data inconsistency.
led [solation : Because data are scapiere
¢ o may be in different formats, Writing e

tudent ad
dress g
: S store .
ge his address d twice,

all the records

d in Various files, and

3 W applicati
t:rctri eve the appropriate data is difficy);. Pplication programg
ndency on application programs : Chap,

{0 change in application programs.

, Atomd city issues : In database system atomicity is one the ACID
(Atomjcjty, Consistency. Isolation, Durabilit) ~transaction

perties. Atm.m'city of a transaf:tion refers to "All or nothing".

which means either all the operations in a transaction executes or
none. For example: Let's say A transfers 100 rupeesto B's account.
This transaction consists multiple operations such as debit 100
rupees from A’'s account, credit 100 rupees to B's account. Like any
other device, a computer system can fail let's say it fails after first
operation then in that case A's account would have been debited by
100 rupees but the amount was not credited to B's account. in such
case the rollback of operation should occur to maintain the
atomicity of transaction. It is difficult to achieve atomicity in file
processing systems.

o Difficult Data Access : A user should know the exact location of
file to access data, so the process is very cumbersome and tedious.
If user wants to search student hostel allotment number of a

student from 10000 unsorted students’ records. how difficult it can
be.

* Unauthorized Access : _
access to data. If a student gets access [0 file havin
e o AL VR by multiple users

* No Concurrent Access : The access of same data by e Ceprallon
 same time is known as cORCUTENC - SYSte:?ser at a time.
Concun.ency as data can be accessed by only on€

¢ ging files would lead

authorized
i stem may lead t0 unau
ey g his marks, he

___‘



e No Backup and Recovery : P.ﬁle \sys.te.m FIOES not incorpgy,
backup and recovery of data il a file is los?l or corrupieq,

e Data Security : Data should be secured from unauthnrizpd -
for example a student in a school should‘ not b.e able {, by S,
payroll details of the teachers. such kind of security CONstryj,
difficult to apply in file processing systems.

e Limited Data Sharing @ There islimited data sharing poss
with the traditional file system. Each application has its own vy
files and users have little choice to share the data outside their o ¢
applications. Complex programs required to be written ¢ Obta,
data from several incompatible files.

lli!lul\S

Difference between DBMS and Traditional File System
e DBMS is very expensive but. the traditional file system is cheap,

@ DBMS is good for the large system but, the traditional file sysep, is
good for a small system having a small number of items,

¢ DBMS required lots of effort for designing but, the traditiona] file
system is verv low design efforts.

¢ DBMS is highly secured but, the traditional file system is not
secure.

DBMS is data sharable but, the traditional file system is isolated
data sharable.

DBMS is flexible but, the traditional file system has a lack of
flexibility and has many limitations.

DBMS has no integrity issue but, the traditional file system has an
integrity problem.

DBMS has a complex backup system but. the traditional file system
has a simple backup system.

Advantages and Disadvantages of DBMS
ADVANTAGES :

There are several advantages of Relational Datab’
management system. Few of them are as follows

= X3
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e

‘1 Redmdancy b Un.lj.k_e traditio

dancy in DBMS is very lesg or ny
ta

when the same d.ata are storeq Unnecesga i redm.ldancy

pata redundancy is reduceq or o D{% at different

are stored at a centralizeq location MS because

nal fﬂE~3
t presen. Da Tage, Data

L rﬂduﬂ
.
goce

data

jication saves storage and improves access

ol Inconsistency can be avoided :

[ e, the changes made by one user

e the changes in other application, given both have the same

zet o details. While this is not the wb_is_mg i

ere 15 @ single repository of data that is defined once and is
accessed by many users, and data are consistent.

, Searching capability : Searching and retrieving of data is very easy
in DBMS systems. The need to write separate programs for each of
the search is eliminated as in the case with a traditional file-based
approach. In DBMS, we can write small queries to search for
multiple information at a time from the data from database servers.

o Data Sharing : Data Sharing is the primary advantage of Database
management systems. DBMS system allows users and applications
to share Data with multiple applications and users. Data are stored
in one or more servers in the network and that there is some
software locking mechanism that prevents the same sctt of data
from being changed by two people at the same time. While the file
System doesn't have this capability.

k to
Data Security : DBMS systems provide a strong fram;v:::romy
Protect data privacy and security. DBMS ensures

In traditiona) file system
In one application doesn't

: sm to
uthorized users have access to data and there is a mechani
define access privileges in DBMS.

. processing
' l'lgnbmty : Database systems are more flexible than file p
SYstems,

gy E
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Integration : Data integration is a Process .
e Data residing at different locations and Present lhe’““lhim
dﬁed view of data. DBMS systems alloy Dty - e
u
much feasibility.

Wy
Easy access to data : A database system Manageg datg
4 way so that the data is easily accessible with fast reg

¢ Concurrent access to data : Data can be accesge

d ey
i Cong -
different users at same time in DBMS., u

¢ Data Backup and Recovery : This is another ady age of "
as it provides a strong framework fm" D'ata baekup' user are Mg
required to back up their data periodically and Manug), tnq
automatically taken care by DBMS. Moreover, in case of b
crash, DBMS restores the Database to its pPrevious

Conditigy,
¢ Improved decision making : Better-managed datq and iy
data access make it possible to generate better-quality mformﬂum
on which better decisions are based.

DISADVANTAGES OF DBMS :

¢ DBMS requires high initial investment for hard

ware, software ap
trained staff.

® In order to convert our data into a Database Management Systen
we need to spend a lot which adds on to the cost of the Databas
Management System.

In order to work with a Databas

¢ Management System a team of
techni

cal staff is required who understand DBMS.
A DBMS requires disk storag

; eed
e for the data and sometimes you n
to purchase extra Space to

store your data.
Database systems are com

DBMS does not give a goo
Backup anqg recovery

increased Complexity an
Several userg concurren

plex to understand

are more difficult. This is

wessed Y
d because databases are often proces
tly,

— ILL‘HL\(I"\!l
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pitecture of DBMS
arcC

\ f inter- relateq dat
e} is colle set of Procedures g
S Database systems are made-yp o
data- : P O complex data
t in purpose of DBMS jg i,
5 The WAt

Provide ygerg with
’rdctufes' { the data To ease the user intera, an
0
g

. Ction with database, the
nternal irrelevant details frop, ISETS. This process of

data abstractiopn, There

hide lt details from user is calleq
1e75: Jevels of data abstraction -

Tré
thmal or Physical level :
te

Actual physica] storage structure
access paths.

e cepﬂﬂl or Logical Level : Structure ang constraints for the
n
2 S:tife database

i level : Describes various user views
al or View
Extern

)
External level
User 1 User 2 User 3 Usern
View 1 View?2 | |View3 |=--=-{Viewn
X f

&

Conceptual level

3

Internal level

Dotabase
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Internal Level N

It is physical representation of the database 01‘1. the ¢q
level is also known as physical level. This level describeg how
actually stored in the storage devices.

Physical level is also responsible for all.ocating Space g
This is tllt‘ lowest level in the three level architecture. The ph
also discusses compression and encryption techniques,

ter_.
the diil?: :‘
§

¢ dy
Ysicy ]e:;

Conceptual Level

It is also called logical level. The whole design of the d.atah.aSe 4
as relationship among data, schema of data etc. are describe
level. Database constraints and security are also implemente
level of architecture. This level is maintained by DRBp
administrator). The conceptual level does not care for how the d
database is actually stored.

d in i
dinhis

[datahaae
ata in the

External Level

It is also called view level. The reason this level is called
because several users can view their desired data from this |

internally fetched from database with the help of conceptual
level mapping.

quw. g
evel which is
and interyy

The user doesn't need to know the database schema details such as
data structure, table definition etc, user is only concerned about da
which is what returned back to the view level after it has been fetched
from database (present at the internal level). External level is the “top

level” of the three level DBMS architecture. This is the highest levelinthe

three level architecture and closest to the user.

The external level only shows the relevant database content to the

T R 2

“%L%.

users in the form of views and hides the rest of the data. So different
USErs can see the database as g different view as per their individud
réquirements. An external schema describes the part of the databas
which specific user is interested in. It hides the unrelated details of th

database from the user. There may be “p number of external views [of
each database.

s |
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putes ve 10 gically implemented. The programmers

L

lﬁS}

tab
{ . [t))ftje

den {1
he 1081

vel

j view
enter €
and wh

siew 18 just the content of the
cular user. For €Xample,
ee only sales related data,
S

le : Lets Say we are storing Student informatjon ;

physical level these records cap b, describeq g 1\11mka
ocks

These detajls are

database aS 1t is seep by
A user from the sales

t
ie. AS gigabytes. terabytes etc) in memory.

m the programmers.

al level these records can be describ

ed as fields and
with their data types, their re'iationship among each

generally work at
ause they are aware of such things about database systems.
pec jevel, user just interact with system with the help of GuI
details at the screen, they are not aware of how the data is

at data is stored; such details are hidden from them,

along

oF DBA (DATABASE ADMINISTRATOR)
y there are three types of users for a DBMS. They are :
lication Programmer : These users write application
o Apl; to interact with the database. Application programs
E;Tmtten in some programming language such a COBOL,
PL/1, C++, JAVA or some higher level four.th gv:ﬂ:neratjon ianguag::.
Such programs access the database by issuing the appropriate
request, typically a SQL statement to DBMS.
The End User : End users are the users, who bl:sle;t ﬁz
applications developed. End users need not know a

t
working, database design, the access mechanism etc_} t\Tiﬁ}’ tyj;z
use the system to get their task done. End users ar¢ 0

a) Direct users  b) Indirect users R

%) Direct users : Direct users are the uszl‘:ng“’ instructions
computer, database system directly. by fol.loterm using the
provided in the user interface. They 1

for getting the
application programs already devemp;i‘ew':lﬂoi counters,
desired result. E.g. People at railway

Who directly interact with database.



b) Indirect asers : Indirect users are those i
benefit from the work of DBMS iﬂdirect.lY- ’l‘ilw]tx deg
outputs generated by the programs, for Gecing Yy ,llre
any other purpose. They are just concerneq n e

With : ]akillg &
and are not bothered about the programmin he ¢, "

0
Analyst d i
_ Analyst : System alyst determin

3. System ys! Y €s the Tequire,

end users, especially naive and parametric epg
develops specifications for transactions thgat o

requirements. System Analyst plays a major roje i g th
design, its properties; the structure prepares the Alabgg,
requirement statement, which involves the feﬁSibihty z}'stem
economic aspect, technical aspect etc. of the system, Spect,

]Ent CI[
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The Database Administrator (DBA)

Database Administrator (DBA) is the person which makes the
strategic and policy decisions regarding the data of the enterprise, a
who provide the necessary technical support for implementing thes
decisions. Therefore, DBA is responsible for overall control of the systen
at a technical level. In database environment, the primary resource is the
database itself and the secondary resource is the DBMS and related

software administering these resources is the responsibility of the
Database Administrator (DBA).

. DBA responsibilities include designing, implementing and
mauntmnmg the database system; establishing policies and procedu™
Ezl-mmg to the management, security, maintenance, and use of the
dalabase management system; and training employees in databast
Management and use.,

The role of the DBA

1. Schema Definition :

is very important and is defined P »

e DBA define the logical Schema of the databas®

Sch
€Mma refers to the overal] logical structure of

Acco
l"*'flu;-din‘g; to this schema, database will be developed t
red daty for an organization.

o 8¢
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the dataP™ “agy

e Structure and Access Methoq Definit
on :

o :
st . DBA decides how the data is to 1, ;

€presenteq j
stoI'C n the

»;iﬂtmg Application Programmers :
4 The DBA provides assistance to application
develop application programs.
PhY’i"al Organization Modification :
" ifies th i .
o ThE pBA modifies the physical organization of the database

to reflect the changing needs of the organization or to
ijmprove performance.

pmgrammers to

Approving Data Access :

e The DBA determines which user needs access to which part
of the database.

e According to this, various types of authorizations are granted
to different users.

6. Liaising with Users : The DBA needs to interact continuously
with the users to understand the data in the system and its
use. The DBA figures out which client needs access to which part
of the database

7. Monitoring Performance : The DBA monitors performance ?f
the system. The DBA ensures that better performance 1is{
maintained by making changes in physical or logical schema
required.

Bgckup and Recovery Database should notk: 1:1);1 ui:;
damaged. The DBA ensures this peﬂodicall}’ [basasegof failure,
database on magnetic tapes Or remote servers. Il

is backup-
Such as virus attack database is recovered from thi

D, ;

A a about the database- It

atabase. It contains

data dictionary contains metadatd j.e dat
like storing

; d
‘"thecuonary about the data that we stor¢ It t;fcuonﬂ is
hlformaﬁon about the data objects- Data

W L
2 L1001k j e —
(Compater Sc S

ST



all up-to-date information about the objects like {
constraints, functions etc.

The data dictionary is very important ag g co

ableg t'Olllmn

ntﬂing

such as what is in the database, who is allowed to access i Infg, At
database physically stored etc. The users of the databage 'Qrmt:re "‘lhg
interact with the data dictionary, it is only handleq by the i:llly doy
administrators. atabaﬂe
The data dictionary in general contains inf‘“'mﬂtion abo
following : ! the

¢  Names of all the database tables and thejr Schemasg,
®  Details about all the tables in the database, such 44
owners, their security constraints, when they wer thei

€ Createq ¢y,
© Physical information about the tables such as
stored and how.

€ Table constraints
information etc.

Where they ap
such as primary key attributes, foreign key

Information about the views of the database.

It also contains the physical information of the table like about
their storage, about their alteration, etc.

Why do we need all these information ?

It makes us easily identify access and understand the factors
about the object. One can imagine data dictionary as storing information
about house like house name, address, how many live in the house, who

's the eldest/youngest Person, responsibilities of each member in ¢

house €tc.The data diCtionary contains the bo okkeeping mformatlon
about the database g that it can manage the data. It does not cont”

th ce
€ information of the actual data of the database. Without the P”se?m
database Management system cannot acces®

ase the da

\

uter St jenct

(168)  [Comp

‘ Its ¢ fi tion like who is th
' rityinoma ols eawnefﬂflhelab]c
cul » When
] i‘ ated, and when it was last accesgeq. R
physlcal information like where is the data storeq for this tab)
' p ctural information like its attribyte Names and its data

' gpes- constraints and indexes.
m“ble below is an exampleofatniuldltndhumy
pﬂf:

ry Key Field Name Field Type

Field Length

There are two types of data dictionary — Active and Passive.

Active Data Dictionary

Any changes to the database object structu_re via DDLs will have to
be reflected in the data dictionary. But updating the data dicthiimd::rtjaf
tbles for the changes are responsibility of datahasc in whlchdam.
detionary exists. If the data dictionary is created in the ds:fmm
tien the DBMS software will automatically update titmua] pe———"
fence there will not be any mismatch between the a e ik
b data dictionary details. Such data dictionary is
fictionary

Pasgiye Data Dictionary is cre
ule ln Sﬁme Of t_l'le databases. dat.a djctiollal)

tabase an
“Uent database as entirely new ;:cd as xml. ”‘celskfepmdatz
b"‘lhary itis s to
Information. Sometimes effort is Ted a dictionary
¢ format. In such case, an =

( This R
In sync with the database objects

I.](.g E____ N o
[ OMputer ‘\-."lunuL'—XIIﬂ

ated separately E‘da"mw
to store only




alled passive data dictionary. In this case, there is
is calle

h with the database objects and the data djc “Onary, T}i:ante :
nﬁst,m;tiiﬁonmy has to be handled with utmost care. king .
Data
Integrity Constraints |

Database integrity refers to the validity and consisten, of st
data. Integrity is usually expressed in tc_rms of Sonsirats ks, !
cansistency ‘rules: that the database is not permitteq 4, . ™

ViDIate,

Constraints may apply to each attribute or they may app o

relationships between tables.

Integrity constraints are used to ensure accuracy ang con
data in a relational database. Data integrity is handled in a
database through the concept of referential integrity.

Sistency o
relatj(maJ

¢ Integrity constraints are a set of rules. It is used to
quality of information. '

¢ Integrity constraints ensure that the data insertio
other processes have to be performed in
integrity is not affected.

¢ Thus, integrity constraint is used
damage to the database.

¢ For example, A blood grou
not any other valyes else).

maintain the

N, updating, and
such a way that data

to guard against accidental
P must be ‘A’ or ‘B’ or ‘AB’ or ‘O’ only (can

Types of Integrity Constraint

Integrity Constraint

g:l.ity Integiry Referential
Nstraing Integrity Constraint

(170)

]
= y A Ce-
[ l.'_.’n|n|trulcl‘_~_“}__lﬁ foade

——

constraints : Domain integrity me
f values for an attribute, |t ensures
is allowed to be stored ip 5 colu

ans the definition of a
1' ?alid e that only a valig
ge of value o
can. _— constraints can be defined as the definition of 4 valid
0 E:Jt of values for an attribute.
s

o

The data type of domain includes string, character, integer,

- e. date, currency, etc. The value of the attribute must be
tl:;jl‘able in the corresponding domain.
a
gxam le :
e Marks table
ROLL NO NAME MARKS AGE
] RAM 90 18
— , | RAMESH 50 18
3 SUJIT 80 e
18
4 SURESH 95
. HARSH 85 =

it is an integer
Here A is not allowed in AGE attribute. because it i

dltribute.
2. Entity integrity constraints
® The entity integrity constraint states
can't be null.

1
® This is because the primary k?yt;f;;nary
individual rows in relation and if o

value, then we can't identify those her than the primary key
® A table can contain a null value 0

field,

that primary key value

s used to identify
key has a null

Yy

& “_'_'_'ﬂ"lllrr Science-XI11)



Example :
Marks table \
ROLL_NO NAME MARKS AGE
——__\
1 RAM 90 18
2 RAMESH 50 18
-\\
SUJIT 80 20
4 SURESH 95 18
5 HARSH 85 19
.

Here ROLL _NO attribute is not allowed as Primary key bec
primary key can't contain NULL value. s

3. Referential Integrity Constraints

® A referential integrity constraint is specified between ty
tables.

¢ In the Referential Integrity constraints, if a foreign key in
Table 1 refers to the Primary Key of Table 2, then every value
of the Foreign Key in Table ] must be available in Table 2.
Example :

Foreign Key of table student

P— Student [
= F NE | Ace SUBJECT_ID
1
RAM i
“""-—-;—--—_________________ 18 S00
—— | RAMEsy 18 S002
3 — —
SUJIT
URESH
——l s | b

A

- r -.-_i,'_'l.\
(172) [tmu;'u[xj Dhdadsts

/m
T —
S001 COMP
T UTER SCIENCE
5004 HIND]
__—__‘—______-_——-—

ere 5UBJEC’[‘_ID is not'a]]owed as Foreign Key of table Studen
e SUBJECT_ID  S003 is not defined as Primary key of {abje
. EKey constraints
; ¢ Keysare the entity set that is used to identify an entity within
its entity set uniquely.
e An entity set can have multiple keys, but out of which one
key will be the primary key. A primary key can contain a
unique and null value in the relational table.

Example :
2 Student
ROLL_NO NAME AGE SUBJECT ID
1 RAM 18 S001
2 RAMESH 18 S002
3 SUJIT 20 S003
2 SURESH 18 S004
- Key because all

Here attribute ROLL_NO is not allowed as Primary
™S must be unique.

%L Datatypes stored in 8
Datatypes are rules that deﬂne'h'“"“"'::?:muedh
M8 and how that data is actually stored: Det2
e Teasons :
. Data types enables us to restrict
Stored in a column. For example.
Only accepts numeric values:

) : — SR
@I!P“h'i Seience-X 11D ]

can be
of data that
Tilumeﬂtype ¢ data tyP° s



L =

Data type specifies storage efficiently and instry g shoy
2. ata typt *

It
data internally in memory.

Data types allow for more efficient storage. Prope
3_ a _ o«

fields in a table is important to the overall optin
database. You should use only the type and sje ot Ly
really need to use. For example. do not define n.u o

\ if you know you are only going (, (_l|:; Iy

rly de
Y de fingy,,
“?‘a“(]n ( L‘“Ir-

characters wide. s
Sp s
characters. )
4. Data type allow for alternate sorting orders.
In SQL there are three main data types :

2 Numeric
Date and time
2 String type
1. Numeric Data Type :
Numeric data types are normally used to store numeric daty
like age, marks, salary, price etc. Numeric datatypes are following .
. int - used for number without decimal.
II. Decimal(m.d) - used for floating/real numbers.
Here m denotes the total length of number and d is number ¢f
decimal digits.
2. Date and Time Data Type :
I. date -used to store date in YYYY-MM-DD format.
II. time -used to store time in HH:MM:SS format.
3. String Data type :
String data types are normally used to store names, addresses.
descriptions or any value that contains letters and numbers including
binary data, like image or audio files. String datatypes are following :

I. - char (n) - used to store a fixed length string.

Here, n denotes maximum ptiiiber oF Claractens

Il varchar(n) -used to store a variable length string.

Here, n denotes maximum number of characters.

. —]
(174) [( '|1I1I_|_lliI\'I_ Scient

Mf"h-\

It P

colu

ecifies @ fixed length

g stO
alues S : |
' mn have this length

. e. n bytes. If a value is
i.e. ;
shorter than this length

+er String.
b | chardC ter Ela ,c:sis -
en a columi
2/' wri;atype as CHAR(n), then
::YSQL ensures that all

red in that

Wh(‘.n a ('Olllmn is

n then blanks are added,

n given data type
as \;ARCI-Ii\REn}.lhen the m';:.xi—

mum- size a value in this column
can have is n bytes. Each value
that is stored in this column store
exactly as you specify it ie. no
blanks are added if the length is
shorter than maximum length n.

put the size of value

remains n bytes.

st,atcmcnts

ﬂb .
ptroduction t0 sQL -
sgL stands for Structured Query Language. which is a
dardized language for interacting with RDBMS (Relational Database
:[tz‘;;agement System).Structure Query Language(SQL) is ’a database
query language used for storing and managing data in Relational Dzﬂ:
sgL was the first commercial language introduced for E.fl‘ Sml :
Relational model of database. Today almost all RDBMS (MySql. .
the standard database query
infomix, Sybase, MS Access) use SQL as iy FORMS.
lnguage. SQL is used to perform all types of data ope

Characteristics of SQL

¢ SQL stands for Structured Query Lan
and managing data in relational dat
(RDBMS).

* All the RDBMS like MySQL. InformiX. Oracle. M o
Server use SQL as their standard database langu:

guage. It is used for storing
abase management system

g Access and SQL

{3 —
] M‘E‘L\"‘F'“*ﬁ;\@



. | alter the structure of the
to query the database in a num . used to the daty
® SQL'allo;ks l;izm(; :11ts.ry ber of Way ; W-ls is used to remove all records frop, ai";;e.
Eﬂglﬁh;,sede to perform C.RU.D (Create, Retrieve, N a_uocated for the records are remove, % Ncluding a)
o SQLis » D ‘ * VPdate ) . dd
operations on relational databases. & Delf'lﬂ po NT 15 ased {0 ACC CRunEnts w e gy dictionary,

SQL can also perform administrative tasks on databas
database security, backup, user management etc.

e We can create databases and tables inside database using sqL

e Structure query language is not case sensitive. Gﬁnerally i
. . * R€¥Worg,
of SQL are written in uppercase.

o Statements of SQL are dependent on text lines. We can i
SQL statement on one or multiple text line.

e Using the SQL statements, you can perform most of the actions i ,
database.

e SQL depends on tuple relational calculus and relational algebra,

e SUQh as

d Siﬂgle

SQL Commands :

SQL commands are instructions, coded into SQL statements
which are used to communicate with the database to perform specific
tasks, work, functions and queries with data.

SQL commands can be used not only for searching the database
but also to perform various other functions like, for example, you can
Create tables, add data to tables, or modify data, drop the table, set
permissions for users. SQL commands are grouped into four major
categories depending on their functionality:

¢ Data Definition Language (DDL). DDL or Data Definiti”

Language actually consists of the SQL commands that can be U5®

to define the database schema .These SQL commands are used for

creating. modifying, and dropping the structure of database objects

Examples of DDL commands :

1 CREATE Ie,
- is used to create the database or its objects (like tablé
+ Views, store procedure and triggers).

- DROP - js
°d to delete objects from the database.

]
= ojenct
(176) [{ ( ;m|1_|_|[_k-| SCHE

§
JW E!Q’is used to rename an object existing in the database

) it pulation Language (DML) - The SQL commands that
ta !

! jeals WiLD s manipulat?(m of data present in databage belong to
de or Data Manipulation Language.These SQL commands s

; od for storing, retrieving, modifying, and deleting data,

us

es of DML :
gﬂl’] _ is used to retrieve data from the database.

: Ew _ is used to insert data into a table.
J &g_g _ is used to update existing data within a table.
: -~ 18 uséd to delete records from a database table.

) DELETE
) Transaction Control Language (TCL) - These SQL commands are
used for managing changes affecting the data. These commands are
COMMIT, ROLLBACK, and SAVEPOINT. TCL commands deals with

the transaction within the database.
Ezamples of TCL commands :
1 COMMIT- commits a transaction.
I ROLLBACK- rollbacks a transaction in case of any €rror DECER:
! SAVEPOINT-sets a savepoint within a transaction.

. coti ction

o TRANSACTION-specify characteristics for the transa y
n ed 101

. a L commands are us

4 Control Language (DCL) - These SQ 5 e

Poviding security to database objects. These € rmissions and
“d REVOKE which mainly deals with the rights. P°

0
ther controls of the database system-
Ples of DCL commands :

tabase:
“gives user's access privileges to da

Command.

(Co
Mputey Science-X1D




' the names of the columnsg, .

DDL STATEMENTS
-\L]'ER.DROP,RM TRUNCATE are

- which helps in defining objects.In SQLmd

L
g

DDL languas e ) e

esimer of tables .The actual data is stored in tables ang eaclflahas.‘ ‘

C— YT b 8

s created S STard I 2 database. taby,
¢ CREATE

CREATE DATABASE

A Database is defined as a structured set of data. So. in
wery first step 1o store the data in a well structured manner is 1o
datzbase. The CREATE DATABASE statement is used 1o
darzbase n SQL.

Syntax :

CREATE DATABASE database_name:

database name: name of the database.

Example:

This query will create a new database in SQL and name i
database as my_database.

 CREATE DATABASE my_database:

® You can USE statement o use the database and make it ©*
current database.

SQL te
Creass ;
Create 3 ooy

"Pe of
’polﬂ ¢ the data etc. Let us now dive ingg ;ﬁlff o
o ment 10 create tables jp sqL Clails

onhowtouse

& e
S
CREATE
( | data_typelsize).
v’ data_type(size).
(dllmng da[a_t}pe[SiZE].

T ABLE table_name

’:‘n same: name of the table.
; —nml name of the first column.

ista_type: Type of data we want to store in the particular column.
- cample.int for integer data.
i gze: Size of the data we can store in a particular column. For
aple if fora column we specify the data_type as int and size as 10
< this column can store an integer

number of maximum 10 digits.

Example :

This query will create a table named Students :

CREATE TABLE Student

(

ROLL NO int(3),
NAME varchar(30),

_USE my_database »

—_— __—_—_———_.___________—"_——-___ - ——:_-—:—_P_'__-f—_ﬁ--/
CREATE TABLy

We have learneq above store U¥

about creating databases. Now 10
that. The CREATE TABLE statement
We know that a table comprises of ro¥®
ing tables we have to provide all the

"

- §C '”_"_..:"
(178) @/ﬁ}

(Treate a taple in SQL
Colurnns- &) while crea.

isu

1, This
ml’a::n‘ﬂ“lnﬂn HOLL..NQ

ADDRESS varchar(30).

PHONE_NOint(12),

AGE int(g),

)  The
query will create a tabl€

‘PHONE_NO and AGE fields ar¢ ©

Iy

Wy, ‘M



i

integer number of siz€ 3 .12.2 respectively. Three Columng N
integ archar and can store characters and ,
e

ADDRESS are of type v .
specifies that these fields can hold maximum of 30 Characterg

¢ DROP
DROP is used to delete 2 whole database or just g table.

DROP command is used to remove an object from the databag, e
drop a table. all the rows in the table is deleted and the tab)e Stru’ Yoy

removed from the database. Once a table is dropped we cannoy geeis
back. so be careful while using DROP command. When 3 table jg drapt it
all the references to the table will not be valid. DPeg

Syntax :

DROP TABLE table_name;

table_name : Name of table to be deleted.

DROP DATABASE dntabase__nnme;-

database name: Name of the database to be deleted,

£ E'{J

=

Example :

To drop the table Student table, the query would be like
DROP TABLE Student ;

TRUNCATE

TRUNCATE statement is a Data Definition Language (DDL)
operation that is used to mark the extents of a table for deallocation
(enapty for reuse). The SQL TRUNCATE command is used to delete all the
rows from the table and free the space containing the table.

Syntax :

f

ih
f
o

L

command

T
e NSEY
rhere ar¢

INTO statement of SQL is useq to inse

a n a Ilew T i
two ways of using INSERT INTO statep, oW in

ent for inserting

values : First method is to specify only the valye of data to be

*
" onlfrte 4 without the column names.
ins€

gyptaX *

NSERT INTO table_name

VALUES (valuel, value2, value3....valueN);

{able_name: name of the table.

valuel, value2,... value of first column, second column.... for the
sew record

While inserting a row, if you are adding value for all the columns of
4e table you need not specify the column(s) name in the sql query. But
muneed to make sure the order of the values is in the same order as the
gimns in the table. When adding a new row, you should ensure the
fatatype of the value and the column matches.

2. Column names and values both : In the second method we will
specify both the columns which we want to fill and their
corresponding values as shown below:

TRUNCATE TABLE table_name;
table_name: Name of the table to be truncated.
Example ;

T ;
0 delete: all the rows from Student table, the query would be ke
TRUNCATE TABLE Student;

s
Computcr .\qg}j_.:\. :

(180)

INSERT INTO table_name

[(coll, col2, col3,...colN)]

VALUES (valuel, value2, value3,...valueN);
table_name: name of the table.

®lL: name of first column, second column

column,...
i :““el' value2, value3 : value of first column, second

'y ‘M



NOTE : When adding a row. only the characters or 4

ate Val ;
b o . New row can be ; Uuey f =N
should be enclosed with single quotes € Inserteq u :
i i : 8i 0:
INSERT command only one row is inserted at a time. ng W =oH W%?
Example : /E/ RAI %?
_—— | SUJIT | DHARAMSHALA XXXOXXXKK (20|
INSERT INTO Student - DRI et 20000000KK [ 29
VALUES (1. ‘RAM'. ‘DHARAMSHALA'.XXXXXXXXXX, 18). /_i//- - = T % 18
If you want to insert only roll number .name ang age to g, 5 ] = % 19
student table, the query would be like, 6 PRATI MANDI % 20
INSERT INTO Student (ROLL_NO. NAME, AGEIVALUES (1, pay, | pample @ueries i
18) : query to fetch the fields ROLL_NO, NAME, AGE from the table
’ 4

¢ SELECT student:
Select is the most commonly used statement in SQL. The Sgrgcp| SELECT ROLL_NO, NAME, AGE FROM Student ;

Statement in SQL is used to retrieve or fetch data from a database, § Output :
We can fetch either the entire table or according to some specified rules,

1 NAME AGE

The data returned is stored in a result table. This result table is also gLl NO 18
called result-set. 1 RAM =

With the SELECT clause of a SELECT command statement, we 2 RAMESH —
specify the columns that we want to be displayed in the query result and, 3 SUJIT
optionally. which column headings we prefer to see above the result table. - 4 SURESH 18

Syntax : 5 HARSH 19

SELECT column1,column2 FROM table_name: - 6 PRATIK 20 -

columnl, column2: names of the fields of the table s;fEtch all the fields from the table Student:

table_name: from where we want to fetch ‘ECtI * FROM Student;

1| Output .

This query will return al] the rows in the table with fields colum® ____________o__.ﬁ

column 2, IR\O\‘\ PHONE_N AV
LL_No NAME ADDRESS | ~———— T ¢
To fetch th ; . — el }QU(X}GOQGO( | ——
€ entire table or all the fields in the table: DELHI | AR e

| RAM DELHL ook 18

RAMESH|  SHIMLA 0" onx|20

SUJIT DHARAMST“““/DGWGG(JL
______————-___-/

l\
.
3
$ SURESH | DELHL —— o000k 19
k
i

SELECT * FROM table_name:

HARSH ___&mﬁfﬂ"m"‘ﬁ 20
PRATIK |  MANDL




WHERE Clauseé
WHERE clause 18 used with SELECT statemen to

condition pased on which rows will be extracted from the
keyword is used for fetching filtered data in a result set

blﬁ, W“E[ lh,.

o It is used to fetch data according to a particular Critery
a,

¢ WH
patterns.

ERE keyword can also be used to filter daty b

y matthlng

Syntax :
SELECT column1,column2

FROM table_name

WHERE column_name operator value;

columnl , column2: fields in the table

table_name: name of table

column_name: name of field used for filtering the data

operator: operation to be considered for filtering

value: exact value or pattern to get related data in result

List of operators that can be used with where clause :

Operator | Description

> Greater Than

>= Greater than or Equal to —;

< Less Than e |

<= Less than or Equal to i

- Equal to e

P Not Equal to e

BETWEEN | In an inclusive Range /

LIKE Search for a pattern /
LIN To specify multiple possible W

- Sl e
(184) E@ :

\/

Ex‘_mp]e Querles
fetch record of students from table Student with age equal to 20

To
2
SELECT * FROM Student WHERE AGE=20:
Output :
ROLL_NO NAME ADDRESS PHONE_NO |AGE
3 SUJIT | DHARAMSHALA | XXXXXXXXXX |20
6 PRATIK MANDI XXXXXXXXXX | 20

To fetch Name and Address of students from table Student with

&
ROLL_NO greater than 3

SELECT ROLL_NO,NAME.ADDRESS FROM Student WHERE

ROLL_NO > 3;
Output :
ROLL NO | NAME ADDRESS
4 SURESH DELHI
5 HARSH SOLAN
6 PRATIK MANDI |

BETWEEN operator
The BETWEEN operator is used to s

range you specify contains a lower and up

fltered data in a given range inclusive of two values.

Syntax :

SELECT
column_name BETWE

BETWEEN : operator name
valuel AND value2 + exact value from valuel to value2 to get
related data in result set.

Example Queries
® To fetch records of stude
between 1 and 3 (inclusive)

pecify a range of values. The
per range .It is used to fetch

column1,column2 FROM table_name WHERE

EN valuel AND value2;

nts from Student table where ROLL_NO is

(185)
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SELECT * FROM Student WHERE ROLL_NO BETWEEN | V'
ANp
3,

Output :
ROLL_NO NAME ADDRESS
1 RAM DELHI
2 RAMESH SHIMLA
3 SUJIT | DHARAMSHALA

e To fetch NAME,ADDRESS of students where Age is b
e
30 (inclusive) tween 20 and
SELECT NAME,ADDRESS FROM Student WHERE ETWEE
20 AND 30 ; e

Output :

NAME ADDRESS
SUJIT DHARAMSHALA
PRATIK MANDI

LIKE operator
fi Yln “ cases you may not always know the exact value to search
or. You can select rows that match a character pattern by using LIKE
op:'ator‘ which is used to fetch filtered data by searching for a particular
pattern in WHERE clause. LIKE operator is used with CHAR datatype-
Syntax :

SELECT  columnl,
column_name LIKE pattern;

column2 FROM table_name WHERE

LIKE : operator name

pattern : exa ta
in result set. ct value extracted from the pattern to get related 02

Note : The ch
' aracter(s) in patter
Example Queries pattern are case sensitive.

® To fetch records
of tart
with letter S, students from Student table where NAME &

STy \H

oE LECT * FROM Student WHERE NAME LIKE "S%';
«o'(wildcard) signifies the later characters here which can be of

The
y jength and value.
Output:
ROLL_NO NAME | ADDRESS | PHONENO |AGE |
3 SUJIT | DHARAMSHALA | X00OO0KKKXX [20 |
4 SURESH DELHI KKK | 18|

e To fetch records of students from Student table where NAME

contains the patter ‘AM'.
SELECT * FROM Student WHERE NAME LIKE ‘%AM%’;

OQutput :

ROLL_NO NAME ADDRESS | PHONE NO |AGE
ol RAM DELHI HOOKXXXXKXX | 18
2 RAMESH SHIMLA | 00000000 [ 18|

IN operator
It is used to fetch filtered data same as fetched by ‘=" operator just

the difference is that here you can specify multiple values for which we

can get the result set.

Syntax :
SELECT

column_namelN (valuel value2,..):

column1,column2FROM table_name WHERE

IN : operator name
valuel,value2,..: exact value matching the

related data in result set.

Example Queries

values given and get

able Student where

® To fetch NAME and ADDRESS of students from t

Age is 18 or 20.
SELECT NAME, ADDRESS FRO

M Student WHERE Age IN (18,20);

g e iy |



Output :
[NAME |  ADDRESS
[ RAM | DELHI
[ RAMESH [ SHIMLA
| suJrr DHARAMSHALA
| SURESH DELHI
| PRATIK MANDI ]
® To fetch records of students from table Student where ROLL_Nng is
1 or 4.
SELECT * FROM Student WHERE ROLL_NO IN (1,4);
Output :
| ROLL NO NAME ADDRESS | PHUNE_NO |acE
t 1 RAMESH DELHI | XXXXXXXXXX |18
4 SURESH DELHI | XXXXXXXXXX |18

AND ,OR and NOT operators

In SQL, the AND & OR operators are used for filtering the data and
getting precise result based on conditions,

-t and OR operators are used with the WHERE clause.
¢ These two operators are called conjunctive operators.
both the conditj ok Operators displays only those records where
conditions condition1 and condition2 evaluates to True.

OR : Thi
Rtatar: Operators displays the records where either on¢

of the condition
o $ condition] anq . e. That
1S.€ither condition ] g True or condition2 evaluates to Tru

(188) [g-{Tn,”_.l‘.,_g_.k.,,k} _

sample Queries :
o To fetch all the records from Student table where Age is 18 and

Address is DELHI.
SELECT * FROM Student WHERE AGE = 18 AND ADDRESS =

‘DELHI’;
Output :
[ RoLL_NO NAME | ADDRESS | PHONE NO |AGE
[ 1 RAM |  DELHI | XXXXXXXXXX |18
[ 4 SURESH |  DELHI | XXX0000OKX | 18

e To fetch all the records from Student table where NAME is Ram

and Age is 18.
SELECT * FROM Student WHERE AGE = 18 AND NAME = ‘RAM’;
Output :
ROLLNO | NAME | ADDRESS | PHONE NO |Age
1 | ram | DELHI | XXXXXXXXXX |18

® OR Operator
Syntax :
SELECT * FROM table_ name WHERE conditionl] OR condition2
OR... conditionN ;
table_name : name of the table
condition1,2,..N : first condition, second condition and so on
Sample Queries :
To fetch all the records from Student table where name is RAM or
"ame is SUJIT.
SUJI-IS-.ELECT * FROM Student WHERE NAME = '‘RAM’ OR NAME =

Output :
NAME ADDRESS PHONE_ NO |AGE
RAM DELHI XXOOOOKXXX | 18
3 SUJIT | DHARAMSHALA | XXXXXXXXXX |20

||39J s
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e To fetch all the records from Student table where Name
S RAM
Op

age is 20.
SELECT * FROM Student WHERE NAME = 'RAM' OR aq _ s
Output : :
ROLL NO | NAME ADDRESS p@m
1 RAM DELHI XXXXXXKXXX m
3 SUJIT | DHARAMSHALA | XXXXXXXXXX |g0
|6 PRATIK MANDI mm@

e NOT Operator
NOT operator returns false if following condition is true.

Syntax :
SELECT * FROM table_name WHERE conditionl OR condition?
OR... conditionN;

table_name: name of the table
condition1,2,..N : first condition, second condition and so on
Example Queries

o To fetch all the records from Student table where Age is not equd
to 20.

SELECT * FROM Student WHERE AGE<>20;

OQutput :

RO TAGE|
| ROLLNO | NAME ADDRESS | PHONENO _|AG%
|1 RAM 3OO0000OKK |18

- DELHI ________..m-l-é”
RAMESH GURGAON | 3000OCKXXX L=
___;L____ SURESH DELHI )GOOOGG_____Q'??L—-%”
HARS soooooooox | !
H SOLAN —')
ORDER BY
The ORDER By ta V"
eithe Statement in SQL is used to sort the fetched a

T aSCending or d
escending according 1o one or more column®

o BY default ORDER BY sorts the data in ascending order.

o We can use the keyword DESC to sort the data in descending order
and the keyword ASC to sort in ascending order.

, Sort according to one column: To sort in ascending or descending
order we can use the keywords ASC or DESC respectively.
Syntax :
SELECT * FROM table_name ORDER BY column_name ASC|DESC
table name : name of the table.

column_name : name of the column according to which the data is
needed to be arranged.

ASC : to sort the data in ascending order.
DESC : to sort the data in descending order.

Sort according to multiple columns : To sort according to
multiple columns, separate the names of columns by (,) operator.

Syntax :

SELECT * FROM table name ORDER BY columnl ASCIDESC .,
column2 ASCIDESC

Sample table Student :

Student

ROLL NO | NAME | ADDRESS | PHONENO |AGE

1 RAM | DELHI | X3OO000KKXXX |18

2 RAMESH |  SHIMLA | XXXXOOXXXX |18

3 | SUJIT | DHARAMSHALA | XXXXXXXXXX |20
B |SURESH | DELHI | XXXXOOOXXX |18

5 [HARSH |  SOLAN | XXCX000CKKX |19
6 | PRATIK | MANDI | XXKXXXXXXX |20 |

Example Queries :

® Sort according to single column: In this example we wﬂl'fetch all
data from the table Student and sort the result in descending order

J according to the column ROLL_NO.




Y

SELECT * FROM Student ORDER BY ROLL_NO DES.

Output :

ROLL _NO | NAME ADDRESS PHONE ng
6 PRATIK MANDI XXXXXXXKR Agp
5 HARSH SOLAN | XXXXXXxxxx 29
4 SURESH DELHI | X000000000 T
3 SUJIT | DHARAMSHALA mm&
2 RAMESH SHIMLA | XX0XXXXXXX %
1 RAM DELHI D.9.9:0.0.0°0.0'0'0 ¢ "l‘é'---

To sort in ascending order we have to use ASC in plamgé?
e ALTER (ADD, DROP, MODIFY)
Tables can be altered in one of the three ways: by adding a colump
to existing table ,by changing a column’'s definition or by dropping 3
column.

ALTER TABLE command is used to add, delete/drop or modify
columns in the existing table. It is also used to add and drop various
constraints on the existing table.

ALTER TABLE - ADD

ADD is used to add columns into the existing table. Sometimes we
may require to add additional information, in that case we do not require
to create the whole database again, ADD comes to our rescue.

Syntax :

ALTER TABLE table_name

ADD (Columnname_1 datatype,
Columnname_2 datatype,

Columnname_n datatype);
table_name - Name of the table
columnname- Name of the new column.
datatype - Datatype of the new column
el
(192)  [Computer SCIEE

” gABLE - DROP
A ou can drop a column from a table by using the ALTER TABLE

e ent DROP COLUMN clause is used to delete the unwanted columns
;‘Dm the table.

gyntax :

ALTER TABLE table_name

pDROP COLUMN column_name;

table_name — Name of the table

column_name- Name of the column that you want to delete.

WTER TABLE-MODIFY

You can modify a column definition by using the ALTER TABLE
satement with the MODIFYclause. Which is used to modify the existing
olumns in a table. Column modification can include changes to a
olumn’'s datatype, size and default value.Multiple columns can also be

modified at once.

Syntax :

ALTER TABLE table_name

MODIFY column_name column_type:
Sample table Subject.

‘ Subject

\
[RoLLNO | nNaME |

(193 ‘: R x|
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QUERY :
e To ADD 2 columns AGE and SUBJECT to table Subje
ct,

ALTER TABLE Subject ADD (AGE int(3).SUBJECT vy,
char(gg
f

OUTPUT :

ROLL NO NAME AGF SUBJEGT
1 RAM
2 RAMESH
3 SUJIT —
4 SURESH
5 HARSH T
6 PRATIK

¢ MODIFY column SUBJECT in table Subject
ALTER TABLE Subject MODIFY SUBJECTvarchar(20);

After running the above query maximum size of SUBJECT Column
is reduced to 20 from 40.

¢ DROP column SUBJECT in table Subject
ALTER TABLE Subject DROP COLUMN SUBJECT;
OUTPUT :
ROLL NO NAME
' 1 RAM
RAMESH
SUJIT
SURESH

AGE

tax
UPDATE table_name SET columnl = valuel, column2 = value2....

WHERE condition;

table_name: name of the table

columnl: name of first , second, third column....
valuel: New value for first, second, third column....
condition: condition to select the rows for which the

values of columns needs to be updated.

NOTE : In the above query the SET statement is used to set new
the particular column and the WHERE clause is used to select

values to
r which the columns are needed to be updated. If we have not

the rows fo
used the WHERE clause then the columns in all the rows will be

updated. So the WHERE clause is used to choose the particular rows.
Sample table:

Student

" ROLL _NO | NAME ADDRESS l PHONE_NO \AGEJ
1 RAM DELHI \mmoooc \ 18 J
2 \ RAMESH \ SHIMLA \W \ 18
3 \ SUJIT \ DHARAMS}-IALA\X}(X}QOQOQ(X \20

[ 4 \ SURESH \ DELHI \){XXXXXXXXX \ 18
5 HARSH SOLAN 0.9.9.9.9:0.0.0.0.GRIBL
6 PRATIK MANDI XXKKKKKXXX | 20

HARSH
PRATIK

c:‘mthw

¢ UPDATE

ata of @

'I‘I] -
e UPDATE statement in SQL is used to update the . | @°

Example Queries
0 Updating single column: Update the column NAME in Student
table and set the value to ‘DEEPAK in all the rows where Age is 20.

UPDATE Student SET NAME = '‘DEEPAK' WHERE Age = 20;

existin, i
multiplgl; ::i?ie in database. We can update single columns as W€

1|
g .”

(194)  [Compuer SEE=
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Output :
This query will update two rows(third row and sixth row)

table Student will now look like, and
ROLL NO | NAME ADDRESS p;.lmE
1 RAM DELHI XOO00000K | IBE
2 RAMESH SHIMLA | XXXXXXXXXX | 13
3 DEEPAK | DHARAMSHALA | XXXXXXXXXX E
4 SURESH DELHI XOOOCOOX | 18
5 HARSH SOLAN Mﬁ
6 DEEPAK MANDI XXXXXXXXXX | 20

Updating Multiple Columns : Update the columns NAME to
'‘PRATIK' and ADDRESS to ‘MANDI' where ROLL_NO is 1.

UPDATE Student SET NAME = 'PRATIK', ADDRESS = ‘MANDI
WHERE ROLL_NO = 1;

Output :

The above query will update two columns in the first row and the
table Student will now look like,

ROLL [ ]|
_NO | NAME ADDRESS PHONE_NO | AGE
1 PRATIK MANDI XXXKXXXXXX | 18
L —
2 RAMESH SHIMLA JOOOEKXXKXX | 18
"
2 SUJIT | DHARAM FOOKKKKKK | 20
. SHALA | %
SCSE— LHI SOOKKKXKKK
5 HAR: o |
— s SOLAN | xxooooocX | 19
./
6 ;
| PRATKK MANDI | so000000xx | 20

=

Note : For updatin, {

names angd é multiple columns we have used comrﬂf’l'
I values of twq columns

Al
" » TR
Compuler Scient

v
act Claus¢€
The distinct keyword is used in conjunction with SELECT keyword.

pelpful when there is need of avoiding the duplicate values present in
"i:gpe cific columns/table. When youn use DISTINCT keyword only the
:::ique values are fetched.

Syntax :
SELECT DISTINCT columnl,column2 FROM table_name;
columnl , column2 : names of the fields of the table

pisti

table name: from where we want to fetch

This query will return all the unique combination of rows in the
table with fields

columnl , column2.

NOTE: If distinct keyword is used with multiple columns, the
fistinct combination is displayed in the result set.

Example Queries
e To fetch unique names from the NAME field of Student table
SELECT DISTINCT NAME FROM Student:

Output :
|

NAME

RAM

RAMESH

SuJIT

SURESH
HARSH

|
|
|
|
|

|'|'||J7
) E“ ——
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e To fetch unique combination of rows from the whole {
SELECT DISTINCT ADDRESS FROM Student;
OQutput:
ADDRESS

SHIMLA

1

DHARAMSHALA

SOLAN

MANDI

able

Arithmetic Operators

We can use various Arithmetic Operators on the data stored in
the

tables.
Operators | Descriptions Examples

- It is used to add containing values of | a+b will give 15)
both operands

- It subtracts right hand operand from a-b will give -50
left hand operand

: It multiply both operand’s values a*b will give 5000

/ It divides left hand operand by right b/a will give 2
hand operand P

% It divides left hand operand by right b%a will give 0
hand operand and returns remainder. |  _—

Sample Table Student Fee

Student Fee ]

ROLL NO | MONTH-YEAR | FEE |
1 01-2019 1000

| 2 01-2019 1000 |
3 01-2019 1000

4 01-2019 11000 |
o 01-2019 1000
5 01-2019 1000

o — .-.."_'!LIII'\-
( Il'[“l“ll{_‘r N

(198)
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§

I

pelude efther

gyntax :
SELECT Column name operator

gxample Query
SELECT ROLL_NO,MONTH-YEAR, FEE, FEE + 200

FROM Student Fee;

addition (+) :
¢ is used to perform addition operation on the data items, items

single column or multiple columns.

Output:
ROLL_NO MONTH-YEAR FEE FEE+200
1 01-2019 1000 | 1200
2 01-2019 1000 | 1200
3 01-2019 1000 | 1200
4 01-2019 1000 | 1200
5 01-2019 1000 | 1200
6 01-2019 1000 | 1200

Defining column Alias

Aliases are the temporary names given to table or column for the
purpose of a particular SQL query. It is used when name of column or
table is used other than their original names, but the modified name is

only temporary.

‘l‘J"J',

e Aliases are created to make table or column names more

readable.
® The renaming is just a temporary ch:
does not change in the original database.
Aliases are useful when table or column names are bi

ange and table name

g or not

very readable.

® These are preferred whe
involved in a query.

n there are more than one table

C e |
omputer Science-X11) |
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Syntax :
e For column alias :
SELECT column as alias_name FROM table_name;
column: fields in the table
alias_name: temporary alias name to be used in replaceme

original column name nt o

table_name: name of table
Example Query

e fetch ROLL_NO , NAME from Student table using S_ CODE
S_NAME as alias name respectively. :

SELECT ROLL_NO As S_CODE, NAME AS S NAME FROM
Student;

Output :

S_CODE S_NAME
1 RAM
RAMESH
SUJIT
SURESH
HARSH
PRATIK

D[ [ W

Transactions

Transactions group a set of tasks into a single execution unit. Eac:
saction begins with a specific task and ends when all the tasks mt:‘
group successfully complete. If any of the tasks fail, the transaction fails:

Theref
Telore, a transaction has only two results: success or failure:
Incomplete ste
transaction, by

dUrable. These
Isolation, and p

abas’
Ps result in the failure of the transaction. A dat and

definition, must be atomic, consistent, 1501&te[enf)"
are popularly known as ACID (Atomicity. Consis
urability) properties,

I

q
4 o SCIENE
(200) [l'qllllj'l”" 3

How to implement Transactions using SQL ?

FollOWiﬂg commands are used to control transactions. It is
rtant to note that these statements cannot be used while creating
mg;zs and are only used with the DML Commands such as - INSERT,
ta

UPDATE and DELETE.

o SET TRANSACTION : Places a name on a transaction.
Syntax :
SET TRANSACTION [ READ WRITE | READ ONLY |;

¢ COMMIT :

COMMIT is the SQL command that is used for storing changes
performed by a transaction. When a COMMIT command is issued it saves
all the changes since last COMMIT or ROLLBACK.

Syntax :
COMMIT;
Example: Sample table 1
Student
ROLL_NO NAME ADDRESS PHONE_NO AGE
1 RAM DELHI XXXXXXXXXX | 18
2 RAMESH SHIMLA XXXXXXXXXX | 18
3 SUJIT DHARAMSHALA | XXXXXXXXXX | 20
4 SURESH DELHI XXXXXXXXXX | 18
5 HARSH SOLAN XXXXXXXXXX | 19
- 6 PRATIK | MANDI XXXXXXXXXX | 20

Following is an example which would delete those records from the

table which have age = 20 and then COMMIT the changes in the
datab.'a.svs':.

Example Queries:

DELETE FROM Student WHERE AGE = 20:
ComMMmIT:

(204 :
) : =
ll( “'”]”“t'i Sc enee \”l



- T

Output :

'l‘ S re -
hus, two rows lrom the table would be deleted

=1 . 2 il v Q2 -
statement would look like, ned hlr.l,l-,q'-|-

OUTPUT

ROLLNO | NAME | aobress | PHONE NO | aqe
L | RAM | DELHI | XXXXXXXXXX | &
2 | RAMESIH| SHIMLA | XXXXXXXXXX | 18
4 | SURESH | DELHI XXXXXXXXXX | 18
5 | HARSH. SOLAN | XXXXXXXXXX | 19

+ ROLLBACK :

ROLLBACK is the SQL command that is used for reverting changes

performed by a transaction. When a ROLLBACK command is issued i
reverts all the changes since last COMMIT or ROLLBACK.
Syntax :

ROLLBACK:
Example Query :
From the above example Sample table Student,

Delete those records from the table which have age = 20 and then
ROLLBACK the changes in the database.

DELETE FROM Student WHERE AGE = 20;
ROLLBACK:

Output:

ROLL NO | NAME ADDRESS | PHONE NO | AGE
1 RAM DELHI

2 RAMESH SHIMLA

3 SUJIT  |DHARAMSHALA
4 SURESH DELHI
5 HARSH SOLAN
6 PRATIK MANDI

(202) i('lll-'lll”: I N-\."-L-H.:\"..'-.‘\ll!

» SAVEPOINT : A SAVEPOINT s a point in a transaction in which you

can roll the transaction back to a certain point without rolling back
the entire transaction,

Syntax :
SAVEPOINT SAVEPOINT _NAME;

This command is used only in the creation of SAVEPOINT among all
the transactions,

In general ROLLBACK is used to undo a group of transactions,

Syntax for rolling back to Savepoint command:
ROLLBACK TO SAVEPOINT NAME.;

You can ROLLBACK to any SAVEPOINT at any time to return the
appropriate data 1o s original state.

Example query:

From the above example Sample table Student.

Delete those records from the table which have age = 20 and then
ROLLBACK the changes in the database by keeping Savepoints.

Example Queries:

SAVEPOINT SP1;

//Savepoint created.

DELETE FROM Student WHERE AGE = 20:

/ /deleted

SAVEPOINT SP2;

/ /Savepoint created.

Here SP1
example one deletion have taken place.

After deletion again SAVEPOINT SP2 is created.

is first SAVEPOINT created before deletion. In this

Output:

| Roll No | Name | Adress | Phone | Age |

% | | RAM | DELHI | XX0COO0XXX |18 |
2 | RAMESH | SHIMLA | XXXXXXXKXX 18 |

|4 | SURESH | DELHI | XXXOOKXXXX 118

A ——————————
(203) |(Computer Science-XID |
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Deletion have been taken place. let us assume (hat you

f:har'fged j.y'OllI' mind and decided to ROLLBACK to the SAVEPOINT Rave
you identified as SP1 which is before deletion. that
deletion is undone by this statement ,
ROLLBACK TO SP1:
/ /Rollback completed.
Output:
ROLL NO | NAME ADDRESS | PHONE NO |aqg ]
R RAM DELHI XXXXXXXXXX |18
2 RAMESH SHIMLA | XXXXXXXXXX | 18 |
3 SUJIT | DHARAMSHALA | XXXXXXXXXX | 20 |
4 SURESH DELHI | XXXXXXXXXX | 18 |
5 HARSH SOLAN XXXXXXXXXX | 19
6 PRATIK MANDI XXXXXXXXXX | 20

Notice that first deletion took place even though you rolled back to
SP1 which is first SAVEPOINT.
¢ RELEASE SAVEPOINT :- This command is used to remove a
SAVEPOINT that you have created.
Syntax :
RELEASE SAVEPOINT SAVEPOINT NAME

Once a SAVEPOINT has been released, you can no longer use the
ROLLBACK command to undo transactions performed since the last

SAVEPOINT.

Creating User Accounts in S@L

The DBA creates the user by executing the CREATE USER
statement. The user does not have any privileges at this point. The DBA
can then grant number of privileges to that user. These privileges
determine what the user can do at database level.

1 s \
204)  [Computer Science-XI1

Syntax :
CREATE USER user
IDENTIFIED BY password;
User : is the name of user to be created.
Password : specifies that the user must log in with password
Example :
CREATE USER DEEPAK
IDENTIFIED BY ‘DHARAMSHALA':
SQL GRANT REVOKE Commands
DCL commands are used to enforce database security in a multiple
user database environment. Two types of DCL commands are GRANT and

REVOKE. Only Database Administrator's or owner's of the database
object can provide/remove privileges on a database object.

¢ SQL GRANT Command
SQL GRANT is a command used to provide access or privileges on
the database objects to the users.

Syntax

GRANT privilege_name

ON object_name

TO {user_name [PUBLIC |role_name):

privilege_name is the access right or privilege granted to the user.

. Some of the access rights are ALL, EXECUTE. and SELECT.

object_name is the name of an database object like TABLE, VIEW,
STORED PROC and SEQUENCE.

user_name is the name of the user to whom an access right is being

| granted.

Example :
Give the user DEEPAK all data manipulation permission on the
table Student.

GRANT ALL
ON Student
TO

DEEPAK;

e N = =]
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¢ REVOKE Statement

The Revoke statement is used to revoke some or all of the

which have been granted (o q user in the past, Pivieges
Syntax :
REVOKE privilege name
ON object_name
FROM fuser_name |PUBLIC |role namel:
object

It is the name of the database object  from which
permissions are being revoked. In the case of revoking privile

ges from 4
table. this would be the table name.

user : It is the name of the user from whom the privileges are being
revoked.

Example. Revoke the permission on Student table to user DEEPAK,

REVOKE ALL

ON Student

FROM DEEPAK:
DELETING USER ACCOUNTS

To delete a user account (along with associated rights and
privileges). vou can use DROP USER statement.

Syntax :

DROP USER user_name

Example: delete the user DEEPAK

DROP USER DEEPAK;

Constraints
Constraints are the rules enforced on the data columns of a table.
These are used to limit the type of data that can go into a table. This
ensures the accuracy and reliability of the data in the database.
Constraints could be either on a column level or a table level. The
column level constraints are applied only to one column, whereas the
table level constraints are applied to the whole table.

1 2006) B

pv ol

HoW

ol owing are some of the mogt ¢ommonly used constraints
able 10

oT NULL Constraint “Ensyre
yalue.

DEF AULT Constraint “Provides 4 default v
pEFZ

s that a column cannot have NULL

alue {i
pone 18 specified. or a column when
gNMIQUE Censtraint “Ensures that all vajues in 4 column are

different.

M‘—'M “Uniquely identifies each row/record in a database
table.

FOREIGN Key “Uniquely identifies a row/record in any of the given
database table.

QM_LCQM “The CHECK constraint ensures that all the
values in a column satisfies certain conditions.

to specify constraints ?

We can specify constraints at the time of creating the table using

CREATE TABLE statement. We can also specify the constraints after
creating a table using ALTER TABLE statement.

state

!EU?}

Syntax :

Below is the syntax to create constraints using CREATE TABLE
ment at the time of creating the table.

CREATE TABLE table_name

(

columnl data_type(size) constraint_name,

column?2 data_type(size) constraint_name,

column3 data_type(size) constraint_name,

);

table_name: Name of the table to be created.

data_type: Type of data that can be stored in the field.
constraint_ name: Name of the constraint. For example-
NULL., UNIQUE, PRIMARY KEY etc.

NOT

h(.lllllli””l'i' ‘\,. ._\” ) |

LA Y

L — | —



D ————

1. NOT NULL : By 4

efault, a co = ) —
not want a o column can hold NULL v

olumn to have a NULL value, the

alue
such a constraint on this

s, If vou dl'l
o e n vou need (o define
allowed for that colum Tl\ umn specifying that NULL 8- now e
€ n. This constraint is ; ; Not
- < sire s place ;.

the data type of a column placed mmediately afge,
Note : A NULL

unknown data.

Example :

is 8 . ae -
not the same as no data. rather, it represent
StNis

For exan : ing
PR .mcd :pcit(; tII;t following SQL query creates a new table calleg
S E dadds nve columns. three of whi
' e s S, vhich. are Roll_No,N
Age, In this we Specily not to accept NULLs - o and

CREATE TABLE Student1(
Roll_No INT (8)

NOT NULL.
Name

VARCHAR (20) NOT NULL,
Address CHAR(25).

Age INT (4)

Fee DECIMAL(18.2)
}.

NOT NULL.

DEFAULT : The DEFAULT constraint provides a default value to

a column when the INSERT INTO statement does not provide a
specific value.

Example

For example. the following SQL creates a new table called Studentl
and adds five columns. Here, the Fee column is set to 1000.00 by default,
so in case the INSERT INTO statement does not provide a value for this
column. then by default this column would be set to 1000.00.

CREATE TABLE Student1(

Roll_No INT (6) NOT NULL,
Name VARCHAR (20)  NOT NULL,
Address CHAR(25),
Age INT (6) NOT NULL,
Fee

DECIMAL(18,2) DEFAULT 1000.00

(208) | Computer Science .““|

g, Unique Key Constraint : The UNIQUE Constraint prevents two
records from having identical values in a column. It ensures values

entered into a column are unique. This can apply only to columns
that have also been declared as NOT NULL. In the studentl table.
for example, you might want to prevent two or more students from
having an identical age.

Example
For example, the following SQL query creates a new table called

student] and adds five columns. Here. the Age column is sel to UNIQUE,
so that you cannot have two records with the same age.

CREATE TABLE Student1(

Roll_ No INT (6) NOT NULL.

Name NOT NULL.

VARHAR (20)
Address CHAR(25]),
Age INT (6)

Fee DECIMAL(18.2)

NOT NULL UNIQUE.

):

. You can also define a group of columns as unique with a UNIQUE
| constraint.

4. Primary Key : A primary key is a field in a table which uniquely
identifies each record in a database table. Primary keys must
contain unique values. A primary key column cannot have NULL
values.A table can have only one primary key.lf a table has a

, primary key defined on any field. then you cannot have two records
having the same value of that field.

'| Note : Primary Key constraint is same as UNIQUE constraint
|| except that only one PRIMARY KEY can be defined in table.

|| Here is the syntax to define the Roll_No attribute as a primary key

\ in a Student1 table.

|
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CREATE TABLE Student 11

Roll No INT (6] NOT Nt/Ll
Name

PRIMARY KEY
VARCHAR 1200 NOT Nt
Address CHAR(25)
Agie INT (6] NOT NULL 1 NIQUE
Fee DECIMAL(18.2)
)
5. FOREIGN KEY - A foreign key
logether A FOREIGN KEY is a tic

table that refers 1o the PRIMARY KEY in another {
constraint  also
specifies that the
values of primary kev in the other table.
called as a referencing key. A Foreign  Key
combination of columns whose values maltch a
different table

ahle. A foreig "
n ke : : onstrai and isnt
known as a Referential Integtty rfnr'lstraimy evaluates to false, the record violates the constraint arn

gubject table :
CREATE TABLE Subject
Subject_td INT (6) NOT NULL.
Subject  Name VARCHAR (20,
Roll No INT(4),
PRIMARY KEY(Subject id),
FOREIGN KEY (Roll_ No) REFERENCES Studentl{Roli_No)

Is o Kev used to link tweg lables ! |
e e fields) 1 nnlr 6. CHECK CONSTRAINT : The CHECK Constraint enables a condition

to check the value being entered into a record. If the condition

value of the foreign key corresponds 1o actual entered the table.
This is sometimes alsg Example

is a column or 4 For example, the following program creates a new Kahlf:‘ called
Primary Key in a Student] and adds five columns. Here. we add a CHECK with Age

column, so that you cannot have any Student who is below 18 years.

The relationship between two tables matches the Primary Key in one CREATE TABLE Student1{

of the tables with a Foreign Kev in the second table.

Consider the structure of the following two tables.

Student table:
CREATE TABLE Student 1(
Roll_No [INT (6) NOT NULL.
Name  VARCHAR (20} NOT NULL,
Address CHARI25).
Age INT (6) NOT NULL.

Fee DECIMAIL(18.2)
PRIMARY KEY({Roll No)
)
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Roll No INT (6) NOT NULL PRIMARY KEY.
Name  VARCHAR (20) NOT NULL.
Address CHARI25).
Age INT (6) NOT NULL CHECK (AGE >=18).
Fee DECIMAL(18.2)
¥
¢ ADDING CONSTRAINT TO EXISTING TABLE
You can add a constraints for existing tables by using a ALTER
TABLE statement with ADD clause
I! Synlax
| ALTER TABLE table_name
ADD [CONSTRAINT constraint] type (column);
l\ In the Syntax
9

|
I| lzl]i -l'\.llll.d]“_n r Seience- X1
|

|
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table name : is name of the table. 1. candidate Key : Candidale key is a key of a table which can be
Constraint: name of

the constraint gelected as a primary key of the table. A table can have multiple

type : is the constraint type

candidate keys, out of which one can be selected as a primary key.
Column : is the name of column affected by consra gxample : In above sample table Student, ,ROLL_NO PHONE_NO,
CONCEPT OF K ’ AL, «d AADI IAR_NO are candidate keys.
What is Key 2 { 9. Primary Key : Primary key is a candidate key of the table selected
Keys are field » identify each record uniquely in table. Primary key does not allow
i RDBAE systemss: in a table which participate in below activitieg :Julu vall?t; in the column ?md ykceps unique vguesythmughout the
1. To create rclaLionships between two tables column. In above example, ROLL. NO is a primary key of Student
2. To maintain uniqueness in a table. B table. A table can have only one primary key and primary key can
3. To keep consistent and valid data in database be defined in SQL Server using below SQL statements : .
4. Might help in fast data retrieval by faCilit‘atin i 1. CRETE TABLE statement (at the time of table creation) — In this
columny(s). £ indexes o case, system defines the name of primary key.
SQL Server supports various types of keys, which are listed be] 9. ALTER TABLE statement (using a primary key constraint) —
1. Candidate Key . Primary Key 3 Uni i User defines the name of the primary key
4. Alternate Key 5. Composite Key 6. Sup(ge - Example : ROLL_NO is a primary key of Student table.
7. Foreign Key ' Key 3. Unique Key : Unique key is similar to primary key and does not
allow duplicate values in the columnThe difference between
= N primary key and Unique key is that ,it allows one null value in the
‘ = . colummn.
s i , Example : PHONE_NO and AADHAR NO are Unique keys of
= P Student table.
= | 4. Alternate Key : Alternate key is a candidate key. currently not
selected as primary key of the table.
b T— = TR I Example :

PR — |

RS student table.

RO

PHONE_NO and AADHAR NO are alternate keys of

RO . 5. Composite Key : Composite key (also known as compound key or
' :_ concatenated key) is a group of two or more columns that identifies
" Comprne ey | each row of a table uniquely. Individual column of composite key

might not able to uniquely identify the record. It can be a primary
s | key or candidate key also.

Example : In Student Fee table. ROLL_NO and MONTH-YEAR are

\lmmbined together to identify each row uniquely in Student Fee table.

SRR :uu"'mn!".-.:_z Science-XI1) |
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6. Super Key : Super Key is a set of columns on w
the table are lunctionally dependent. I is
uniquely identifies each row in a table.

hicli g ol
a sel of coliiny

i Super kev may o)
additional coliimns which are not strictly  require
identify ecach row,

s g
1S thay
d S50y
d (o u“iq”mv

Primary key and candidate Kevs are Minip,.
g Ma)

super keys or you can say subset of super Kevs,
In above example, In Student table. column ROLL_NO g sulfie
to uniquely identify any row of the table, so that anv

Student table which contains  ROLL_NO is a sup
Table.

ieng
sel of columnp from

er key for Studem

For example: IROLL_NO|. |{ROLL_NO. NAME!, [ROLL_NO, NAME
ADDRESS! etc. '
7. Foreign Key : In a relationship between two tables. a Primary key

of one table is referred as a foreign kev in another table, Foreign key
can have duplicate values in it and can also keep null values if

column is defined to accept nulls.

Example : ROLL_NO (primary key of Student table ) is a loreign key
in Student Fee table.

Difference between Primary and Candidate Key :

S.NO Primary Key Candidate Key

| Primary key is a minimal super | While in a relation there

i key. So there is one and only | can be more than one

| one primary key in a relation. candidate key.

2. | Any attribute of Primary key| While in Candidate key any

| can not contain NULL value. attribute can contain NULL
? value,

| 3. Primary key can be optional to | But without candidate key
| specify any relation. lht:r(T can't be specified any
[ ) relation.

| 4 | Primary key specifies the | Candidate specifies the key

1 i important  attribute for the|which can qualify for
| relation. primary key.

== - § - . My = , -

| 5. | It is confirmed that a primary | But it is not confirmed that a
[ key is a candidate key. candidate key can be a
| primary key.
1 —

_—  —
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For doing operations on data SQL has many built-in functions, they
Aegorized in two main categories and further sub-categorized in
e CE Gl _ - . ' .
ferent seven functions under each category. The calegories are:
fle :

1. Aggregate functions : These functions are used to do operations
- from the values of the column and a single value is returned.

AVG()
COUNTI)
FIRST()
LAST(
MAX()
MIN()

7. SUM()

2. Scalar functions : These functions are based on user input, these
too returns single value.

o o W N

1. UCASEI

2. LCASE(

3. MID(

4. LEN(

5. ROUND()

6. NOW(

( Marks table J
HOLL_NO \ NAME \ MARKS \ AGE \
L | Ram | 90 | 18 |
( 2 RAMESH l 50 \ 18 l
L 3 \ SUJIT l 80 \ < l
\ 4 \SURESH \ 95 T 18 j
L5 e | s | w0
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FIRST(): The FIRST() function returns the first value of the selected
]

Functi

AVG():

It returns average value aller calculating from i columi.
numeric column. ' alues in . .
1] Syntax H

Syntax :

SELECT FIRST(column_name) FROM table_name:;
SELECT AVG(column_name) FROM table name:

Queries : Queries : .
‘ 1. Fetching marks of first student from the Marks table.

1: Computing average marks of students from Marks table SELECT FIRST(MARKS) AS MarksFirst FROM Marks;

SELECT AVG(MARKS) AS AvgMarks FROM Marks:

Output: Output :
AvEMaiks MarksFirst

- io 2 i(itching age of first student from the Marks table.
- s i .

SET‘EPC“,:IHI:\gCT :sz;?f\;g :\-:i_:: ‘;tg:: :;::::larks table: SELECT FIRST(AGE) AS AgeFirst FROM Marks:

Output: Output :

AvgAge AgeFirst

18.6 18

COUNT(): It is used to count the number of rows el iy a » LAST(): The LAST( function returns ihe last value of the selected
SELECT statement. column.

Syntax: Syntax :

SELECT COUNT(column_name) FROM table_name: . SELECT LAST(column_name) FROM table_name:

Queries : Queries :

1. Computing total number of students. ' 1. Fetching marks of last student from the Student table.
SELECT COUNT(*) AS NumStudents FROM Marks;: SELECT LAST(MARKS) AS MarksLast FROM Student;
Output : Output :

NumStudents _ MarksLast
a ' 82

2. Computing number of students with unique/distinct age. . 2. Fetching age of last student from the Marks table.
SELECT COUNT(DISTINCT AGE) AS NumStudents FROM Marks; SELECT FIRST(AGE) AS AgelLast FROM Marks:
Output : I| Output :

NumStudents I; AgeLast
3 | {©
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MAX() : The MAX() tunction returns (he AN vy O“tput :
selected column. T O e MinAge
Syntax : 18
SELECT MAX(column_name) FROM table name: SUM(): The SUM() function returns the sum ol all the values of the
- ‘ 3 .
Queries : selected colummn.
; :‘etching maximum marks among students from the Mark Syntax :
kable. 2 SELECT SUM(column_name) FROM table_namc:
SELECT MAX(MARKS) AS MaxMarks FROM Marks: Queries :
Outpat : 1. Fetching summation of total marks among students from the
MaxMarks Marks table.
95 SELECT SUM(MARKS) AS TotalMarks FROM Marks:
2. Fetching max age among students from the Marks table. Output :
SELECT MAX(AGE) AS MaxAge FROM Marks: TotalMarks
Output : 400
MaxAge 2. Fetching summation of total age among students from the
20 Marks table.
MIN(Q): The MIN( function returns the minimum value of the SELECT SUM(AGE) AS TotalAge FROM Marks:
selected column. = Output :
Syntax: TotalAge
SELECT MIN(column_name) FROM table name: 93
Queries : : = :
1. Fetching minimum marks among students from the Marks o UCASE(): It converts the value of a field to uppercase.
table. '
STaT T e : o 7 tax :
SELECT MIN(MARKS] AS MinMarks FROM Marks: N =
SELECT UCASE(column_name) FROM table_name:
Output : .
es :
MinMarks Snesh
50 1. Converting names of students from the table Marks to
; 3 uppercase.
2. Fetching minimum age among students from the Marks table. SELECT UCASE(NAME) FROM Marks:
o Y G , L WVl D,

SELECT MINIAGE) AS MinAge FROM Marks:

vl [
i | 1219) Computer Science-XI
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Output: Vo .
NAME SELECT MIDINAME, 1.3) FROM Marks;
RAM Qutput :
RAMESH NAMF
SuJIT RAM
SURESH RAM
HARSH sSuJ
LCAS SUR
e E(): It converts the value of a field to lowercase. SLI
Syntax : HAR h of th lue in a text
SE g ~AQ : The LEN( function returns the length ol the va
SELECT LCASE(column_name) FROM table_name: ’ LEIT} ) |
Queries : field.
Syntax:
1. Conve _
i rting names of students from the table Marks o SELECT LENGTH(column_name) FROM table_name;
ercase,
SELECT LCASE(NAME) FROM Marks: e
Output : 1. Fetching length of names of students from Marks table
Marks:
NAME SELECT LENGTH(NAME) FROM Mar
ram Output :
ramesh NAME
sujit
suresh 6
harsh 5
6
¢ MID(): The MID() function extracts texts from the text field. 5
Syntax :
‘Yn ; ¢ ROUND() : The ROUND() function is used to round a numeric field
SELECT MID(column_name,start,length) AS some name FROM

table_name : specifving length is optional here, and start signifies start
position [ starting from 1 ) .

to the number of decimals specified.

NOTE : Many database systems have adopted the IEEE 754
Queri . standard for arithmetic operations. which says that when any numeric iz
ueries:

| is rounded it results to the nearest even integer i.e. 5.5 and 6.5 both gets
1. Fetching first four characters of names of students from the | rounded off to 6.
Marks table.

| Syntax :
\ SELECT ROUND(column_name,decimals) FROM table_name:

] (221) |(Computer Science-X11)
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decimals- number of decimals (o be fetched.
Queries :
1. Fetchi Mar
i ng maximum marks among students from th
. e
ks

SELECT ROUND(MARKS.0) FROM Marks:
Output :

80
g5
85

# NOW(): The NOW() functi
5 . unction returns the current syste
time. ent system date and

Syntax :
SELECT NOW() FROM table_name:
Queries :
1. Fetching current system time.
SELECT NAME, NOW() AS DateTime FROM Marks:
Output :

' NAME | DateTime
RAM | 10/02/2019 1:30:11 PM ]l
RAMESH 19/02/2019 1:30:11 PM |
SUJIT | 19/02/2019 1:30:11 PM Il'
SURESH 19/02/2019 1:30:11 PM |
" HARSH 19/02/2019 1:30:11 PM |

SUMMARY

, Data is a raw and unorganized fact that required to be processed to
make it meaningful.

» Information is the processed data on which decision and actions
are based.

» Database is a collection of inter-related data. It is composed of a
collection of files that are linked in such a way that information
from one of the files may be combined with information from other
files

s ACID - The acronym standing for the
standard database management syslems. standing for Atomicity.

properties maintained by

Consistency. Isolation, and Durability.

s A database is a collection of tables.
ecords and fields that hold data

also called records..

s A database table is composed of ¥

s Each table contains rows of data. which are

s Record is composed of fields and contains all the data about one
particular person, company. or item in a database.

. A column is the smallest unit of storage in a relational database.

s A row (record. tuple) is a collection of column values.

s A field is part of a record and contains a single piece of data for the
subject of the record

e Collection of records is called a file.

e TProcess of hiding irrelevant details from user is called data
abstraction.

¢ Data redundancy means duplication of data.

¢ Data Type The basic kind of data that can be stored in a column.

s DBMS stands for Database Management system. It is 2 collection
of inter-related data and set of programs to store & access those
data in an easy and effective manner.

® The collection of Information stored in database at a particular
instance of time is called instance of database.
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Process ol

abstraction.

hiding  freelevant  detadls  Trom

User gy o~
.1[],‘.”
day
a
Ihe overall design of the database is called database schem
a,
A data dictionary contains metadata .o data about the ¢

’ : latahe..
15 a dictionary about the data that we store in (he d Ase

abase,
Database integrity icfers (o the validity and consiste
data.

ney of Store|
SQL stands for Structured Query Language, which
standardized language for interacting with
Database Management System).

s 4
RDBMS [Relag long)

SQL commands are instructions. coded into SQL statemeny
which are used to communicate with the database (o per[nr:-.,
specific tasks, work, functions and queries with data.

A queryis a type of command that retrieves data from the server,
A viewis an alternative way Lo present a table (or tables),

When you issue a query to a database, you get back a result set.

Key - A column or columns on which an index is constructed (g
allow rapid and/or sorted access to a table's row.

Candidate key is a key of a table which can be selected as a
primary key of the table. A table can have multiple candidate keys,
out of which one can be selected as a primary key.

Primary key is a candidate key of the table selected to identify each
record uniquely in table.

Alternate key is a candidate key, currently not selected as primary
key of the table.

Composite key (also known as compound key or concatenated key)
is a group of two or more columns that identifies each row of a table
uniquely.

In a relationship between two tables. a primary key of one table is
referred as a foreign key in another table

Super key is a set ol columns on which all columns of the table are
functionally dependent

A gransactionis o collection ol database operations that are treated

as il IS

A commitinarks the successiul end of o transaction.

A rollback nuarks the unsaceessiul end ol a transaction,

constraints arc the rules enforeed on the data colinmns ol a table

5
TRUE/FALSE
a1 following
1. Data redundancy means repetition or duplication of data,
2. SQL slalements are case sensilive,
3. SELECT is Dala Definition Statement.
4. Collections of fields is called a record.
5. Primary key does not allow null value in the column.
6. Null value is same as a zero or blank space.
7. COMMIT is a Transaction control statement.
8. DISTINCT clause is used to avoid the duplicate values present
in any specific columns.
9. DROP TABLE command eliminates a table from database.
10. The ORDER BY clause is used to sort the rows,
1. True 2. False 3. False 4. True 5. True
6. False 7. True 8. True 9. True 10. True.
EXERCISE

2.

4,

What is the difference between Data and Information ?
What is Database ?

What is RDBMS ? What are advantages and Disadvantages of
RDBMS ?

What are limitations of Traditional File System
What is the difference between DBMS and Traditional File
Oriented System.

(A&



10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

25.
26.

Discuss three tier structure of DBMS.

Who is DBA and what are the different roles
of DBA ?

What do you mean by SQL ? What are the
SQL?

What are different data types in SQL ? Explain.

and rp:-;ptmsihilllitu,-

('h.‘lreu‘h-rimi.-..; of

Differentiate between char and varchar data types.

What do vou mean by constraints ? Explain.

What is Domain integrity constraint ?

What is referential integrity constraint ?

What do you mean by DML and DDL ? Explain

What do vou mean by DCL and TCL ? Explain.

What do vou mean by table ? How can you create a table i
SQL*?

What is the function of SELECT command ? Explain.

How can vou insert rows in table ?

What is the use of DISTINCT clause in SELECT statement ?
What is the purpose of WHERE clause with SELECT statement ?
What is the function of ORDER BY clause ? Explain.

Discuss the use of AND, OR and NOT operators in SQL.

Why BETWEEN operator is used ?

How can you remove a table in database ?

How can you create users in SQL ?

How can vou delete user accounts in SQL ?

(e s)

PL/SQL

6. rod 1

PL/SQL is an extension of Structured Query Language (SQL) that is
used in Oracle. Unlike SQL, PL/SQL allows the programmer to write code
in a procedural format. Full form of PL/SQL is “Procedural Language
extensions to SQL".PL/SQL is superset of SQL.

It combines the data manipulation power of SQL with the
processing power of procedural language to create super powerful SQL
queries.

Architecture of PL/SQL
The PL/SQL architecture mainly consists of following three
components:
1. PL/SQL block
2. PL/SQL Engine
3. Database Server
Def : PL/SQL is a block structured language that enables

developers to combine the power of SQL with procedural statements
All the statements of a block are passed to oracle engine all at once

which increases processing speed and decreases the traffic.
Features of PL/SQL :

1. PL/SQL is basically a procedural language. which provides the
functionality of decision making, iteration and many more features
of procedural programming languages.

2. PL/SQL can execute a number of queries in one block using single
command.
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