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Introduction to DBMS

Database Management Systems (DBMS) are
software tools that provide an interface for
interacting with databases.

o 6582 DE@®MOHN &0 (DBMS) i) e
6@ens BO®m GgIOOGE) BOO® em gnds
BN 5558 Pago® 6BDEB 8.

Allow users to perform operations such as
inserting, updating, deleting, and querying data
efficiently.

sHBBRO e eSS OO, ©GIOBB®®
85O, @ B0 w OB O 6Pe»nd®
IBED8OD e BHOO 9f) 5.

Among the most influential DBMS are MySQL
and its open-source successor, MariaDB.
DENB® Pemm DBMS gmd MySQL @ &
BDa»-B@® GuNSSwe) O» MariaDB 68,

History of Database Management Systems
e 6B DeP®misn 808 B88Re @8men

Pre-1960s: Flat Files
1960 O 6e30: &5t 6ENY

1960 - 1970: Hierarchical and Network Models
QOB 58 eHE GHDad

1970 - 1980: Relational Database Model

1980 - 1990: Commercial RDBMS

1990 - 2000: Open-Source DBMS
e e DBMS

2000 - 2010: NoSQL and Big Data

2010s and Beyond: Cloud and Hybrid

Databases
DODO 6% 6cHHS e B5EEIHES

Further discussed in the database tute.
et 6@ BRBc®6ed DiBed e o
gD,

Types of Database Management Systems
£ 680 DEP™WOM S8 Ob®

1.

Relational DBMS (RDBMS)
Organizes data into structured tables (e.g:

MySQL, MariaDB, PostgreSQL).
e Dn®mD O® DD €30DM®G OB
(e MySQL, MariaDB, PostgreSQL).

NoSQL DBMS
Designed for unstructured or semi-

structured data (e.g: MongoDB, Cassandra).
O5O®D 650m 6] bl OXPOBED oD

eeH) SH@rgn O g (68): MongoDB,
Cassandra).

In-Memory DBMS

Optimized for high-speed, real-time
processing (e.g: Redis, Memcached).
g8, D5 IB® rwed BEH) HHED
@6 g (¢e: Redis, Memcached)

Cloud-Based DBMS
Managed, scalable databases hosted in the
cloud (e.g., Firebase, Amazon RDS, Google

Cloud Firestore).
DO odHEHMD DE oODBHEG O,
DEODIWONIEG DG WD 5 DPIQ DG HTD

e ®R&N. (eey: Firebase, Amazon RDS,
Google Cloud Firestore).

Hybrid DBMS

Combines SQL and NoSQL features for
flexibility (e.g: Couchbase, Cosmos DB).
®OsBZeDs e SQL e®»  NoSQL
Bem®om TmREd o8 (ce): Couchbase,
Cosmos DB).

Object-Oriented DBMS
Supports object-oriented programming

paradigms.
O3 @@t ODe0HS E®ICHG  BCH)
W06 eda.
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Use cases of DBMSs 4. Healthcare

DBMS 5:8m) o6 D) @e9s B0
1. Data Analysis and Reporting e Storing and retrieving patient information,
5o Baegesns sm Om) B8 medical history, and treatment details.
BOIBEIGE GMORNOT, 66OES QSN €3
e Storing and managing large volumes of 8O DO GRE) B ©5® ER) ®i8e.
data for analysis.
BBeBeenc He®) D e SO e Managing patient data, tracking outcomes,
®RE) BOO & DEBNDOLNE BOO. and analyzing research results.
6OIBREE e DEODWOMB OO, 5S8dD@
e Creating reports to support decision Bodegne SO0 ©® obedssn o8O
making. BBedsnc BLO.
B0 @O0 e DO esew) o)
Bvengnes SO8. e Identifying patient trends, optimizing
resources, and enhancing care.
e Discovering patterns and trends in data. eOiBses YO HEE ©80, ©6dsd
c5O@ OO 639 SO B3I BTSO. 5&se BB eH Kwdosnn B8 Engy HB8.

5. Education

2. Human Resources
GRBIBD

®»0 &8ss

e Managing student records, course
information, and enrollment data.
B35 VD) DSODIDOFEG, eNABI@ID
eORAT, 58 BEISED .

e Storing employee information, salaries,

benefits, and performance data.
630 eMORNGT, B0, BEI €5 VG
£0® 5D ®RE) SBO.

6. Government

fGal >4 Al9)

e Managing job applications, candidate

tracking, and onboarding.
G 8RePos DE®DOLNE, . . . .
FeSEenEs @Red o arndde. e Storing citizen information, tax data, and
government records.

23088 eMORNGT, D, cvd 638 Ve DB

e Processing employee salaries, taxes, and ©DE) 55O,

deductions.

630w B3, g 5 &) BOO 3B ®. L.
7. Telecommunications

3. Business and Finance DB @oec®

02836 3% B3 .
e Managing customer data, network

information, and billing.
eDem3BD e, HE 6mMORNDT 5 DS
DEOMDOLNE.

e Generating financial statements, balance
sheets, and income statements.
QOB JWIWD, 6K Y ©H MEGD HWI®
SnoE BBO.

e Managing customer data, tracking sales,
and analyzing customer behavior.
NOeWIBD e  DEOIOSME OO,
Bpen® SOTsENn SOO 6 NDEHIED
28O BeRenc BHO.
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Modern Database Management Systems
20 oo 680 OO 5ES

1. Firebase (Google)
A NoSQL, serverless cloud database for
real-time mobile and web app data

synchronization.
D05 DIZ® Som® ©® 60D 6ned® e

08ube BO® e O NoSQL edrecmm
68D D@® e HRENDS.

2. Google BigQuery
A serverless data warehouse optimized for
large-scale analytics and querying massive

datasets.

®®) D@ DBeRBEN X IR D
200 DOB® em PHSD WG 6L3DEIHD
68D 55D @RENDS.

3. Amazon DynamoDB
A NoSQL database offering extreme
scalability and reliability, often used in loT
and real-time analytics.

0T &5t D5 DIBD DBeCBENDQ 616 DO
O @O  gBme DG ©®

DxOeSedn e  NoSQL ez
GRENDES.

4. Couchbase

A hybrid NoSQL database combining
document, key-value, and relational
features for scalable, distributed systems.
sHING DG D, 6RE) HD®D @ B5ES
BE®) 6RRMG, (BROT MG €5 BBDBLD)
Bewsiom TRERD ®oO» e NoSQL
e QeIns.

5. Azure Cosmos DB
A globally distributed, multi-model
database supporting APIs like SQL,
MongoDB, and Cassandra.

SQL, MongoDB e Cassandra &8 API
BB CWOB, 6MIBH D®ens DBE s, DY)-
Peb® D ®RNDE.

6. MongoDB
A document-oriented NoSQL database
storing JSON-like data for flexibility.
®O3BE PO tem JSON &8 e ®RE)
O 6qD®-2c§Gc NoSQL i ®RENDS.

7. Neodj
A graph database for managing
interconnected data, useful in fraud

detection and recommendation engines.
SFBOD HOVBDD e DSODDOIIEG SEH)
D® 583M0 e BGIGES, Do) HEIDTHD
& Stecnm DS em) eniesnds 6d.

Evolution of Query Languages
58® ) sOEMB

SQL- The 1970s relational standard for
structured data with DDL, DML, and DCL
commands.

1970 emwed DDL, DML e®» DCL 8w &@®
DIBOG e BE®) DD BRSO BODGE.

NoSQL Query Languages- JSON-based APIs
for schema-less data (e.g: MongoDB, Firebase).
schema -e30®» 6@z e e JSON -8Bm
APIs (&> MongoDB, Firebase)

Graph Query Languages- Specialized
languages like Cypher for querying graph data
(e.g: Neod)).
5N ¥ e Cypher 88 Ses8o ®)@)
(e Neod))
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SQL - Structured Query Language

SQL is a standard programming language used
for managing and manipulating relational
databases.

SQAL 65 638D 5D BBIES DEODIDOLIE
BBO ® ®BODO eH DD @O D
DO $)OS.

Birth of SQL

SQL's journey began in the 1970s, driven by the
need for a more efficient way to interact with
relational databases.

SQL 8 ®®» eo®® el 1970 6d8, dRSDD
e 68erS HOm gsob S§n) SO OENS
DD OGS GBS HedS.

At IBM, researchers Donald D. Chamberlin and
Raymond F. Boyce, inspired by Edgar F. Codd's
relational data model, developed SEQUEL in the
early 1970s.

IBM 8, sbedsmns 6cecemnn O cthandd &.
cOBRHRS e LESE DB, 6B, DB@WV DA.
e’ BB D HWISGHS HIIBGB

@R gm0,1970 omsOe S wmmec® SEQUEL
£30DBBDG WOD 8.

The name SEQUEL was later shortened to the
more concise SQL.

SEQUEL o 2® o530 D80 esowBe3» SQL e@es
60 DO» 8.

Oracle company became the first company to
offer a commercial RDBMS (relational Database
management system) that utilized SQL.

Oracle ©®®® SQL ®8 O® gdes
RDBMS(es@@x550w e ©8e) ®e®@smmosn
sE08) @@ &8 568 ©EI®® VOO o5 Be.

Different versions of SQL
SQL 8 880 e303:0#m

Microsoft SQL Server (Transact-SQL)
Offers proprietary extensions and features
beyond standard SQL.

&0 SQL 90D &SB® ©Hm Er ©®
Bewesion BdHO.

MySsQL

A widely used open-source DBMS with its own
SQL syntax.

B80Bn SQL s QEDED o8 §OQd 6t
D) O Da» e DBMS d.

Oracle Database (PL/SQL)
Includes procedural extensions and advanced

data types.
B 8500300 Ex) BOB 59 ¢t e OB® TR
68.

PostgreSQL

An open-source object-relational DBMS with
strong SQL compliance.

®a808 SQL onmeomdes 8o ddiw §eiw
De3-8Rs0 DBMS.

SQlLite
A lightweight, embedded database with a
simplified SQL implementation.

80 ¢ SQL S§uxdm BBOS 68D erwde,
e, eov BYEIHE L30e3OIMBE  68.
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Why Use SQL?
SQL 508 66 eri?

Data Management

5D DEODWDOME

SQL is the standard language for creating,
modifying, and deleting database structures.
SQL xx e ©8e) Ox®es HH@dgns SO,

cO»el BOO® 5 O B seH O» BBPeD
®0E.

Data Retrieval

e @) @

It allows you to extract specific information
from the database using powerful query
capabilities.

Reor IOG® HTBEDS ®HDDEHE B
©@eenS H®DD 6OROT CE) ®SO0 Do
RO 98 3@ea.

Data Updates

oD 0SB H3O0

You can modify existing data records efficiently.
OO OB e OV WVEHEDBOD 6O DE
®TED.

Data Integrity

e gRHIO

SQL helps maintain data consistency and
accuracy.

SQL coo onmEDD 6 BODesOE D)
®@EB0 ce3nd 68.

How SQL Works
SQL §x @0® o

User Database

An SQL query is written
SQL deges Boxn @ed
A command or question is posed to the

database.
D 58I 60D DNIBGED 683 GRS @EHS
6ED.

The query is parsed by the SQL engine
Beg® SQL 9580 88 de® Doy @ed
The query is broken down into understandable

components.
D®R® 6550t® ®D BT 300D OO 6L &TD.

The query is optimized

5050 gmtdy 6@t BWEE @6

The most efficient way to execute the query is
determined by the database system.

D0n® Huisdw SBe® DN WVEDB® POG
e @) sEBG BB SOHn 8.

The necessary data is retrieved
gOms ey 0D @) @8

The system accesses the required data from the

tables.
O® OBS gdms e 60D &G 3edm 68.

The results are generated

589 cnenn DOH ©red

The retrieved data is processed and formatted
into the desired output.

QIBOB®) @ D BWe) FeBN8D BSEeIDG
RO ®®EIOH) @IeRd.
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MySQL and MariaDB

MysQL

Developed in 1995 by Michael Widenius,
Allan Larsson, and David Axmark.

1995 & Michael Widenius, Allan Larsson &
David Axmark B85 es0Db®e @O @E.

Named after Widenius's first daughter, My.

DeddBneles BE® EngHic d® My 288 da
»B DO®» Q8.

It gained global prominence as part of the
LAMP stack (Linux, Apache, MySQL, PHP), a
foundation for web development.

D 60D e30OBRDEG BEM 5@ O LAMP

stack (Linux, Apache, MySQL, PHP) em0eszs
6 6MIBH D®EHES BBENGO & BG.

Acquired by Sun Microsystems in 2008 and
later by Oracle Corporation in 2010.
2008 & Sun Microsystems B8 e® &30

2010 & Oracle Corporation 88& gsiessS w0
®5) E.

S
@:{//‘Sun ORACLE

microsystems

MariaDB

MariaDB

Created in 2009 by Michael Widenius as a
fork of MySQL, ensuring it remained open-
source.

2009 & ®Bwad Ded)Bxel B85 MySQL &
CBEDDD 6@ SHEgNG D08 @i &0,
D DDy FI®H® 6@ O8® DO e5&w
D6ESH.

Named after his second daughter, Maria.

DneE 6cd» Enehc D» Maria 35 de
DON EIRESE:.

Designed for backward compatibility with
MySQL while introducing performance,

scalability, and security improvements.
DBE  eNDE, SOESME 6’ OO
OD2@gn SO8 e B gmd® MySQL
HO® 56308 FRMEND SEH) HL&IBEG DO
e,

Supported by the MariaDB Foundation,
which promotes its development.

DB 0Ob®B OV ®O» MariaDB
BeH® BBS 6®EO e5HEK CHR6HE.

My and Maria with their father, Micheal
Widenius.
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A Bridge Between Humans and Databases - SQL Interfaces

IBpS o oo 8BS god BRSO SQL ¢xpdcmenss

Feature

CLI (Command Line Interface)

GUI (Graphical User Interface)

User interaction
sHBeD FBOVEE

Text-based
)R seH® §

Requires manual typing of SQL
commands.
SQL 8t &8 O 550 adns 68.

Visual-based
BB eNEW

Uses buttons, menus, and forms.
BB, 6@ 5% s D) OE.

Efficiency
DIWVEDBODID

Fast for users who are proficient
858%) sHBEDBS BEew) 68D 68.

Supports scripting and automation.
35305 &5 3DBoBBEDOBIE EEH)
&30 e,

Quick for simple tasks
0@ DIVEES BED) 9O 68.

May be slower for complex operations.
oD 606HEd Ee®) BReE® Bk
B,

Resources usage
HOeloROMNILN)

Generally, uses fewer system

resources.
85 D0 eRIDBEESS, ) BEO
882355 ©H80) DOE.

Can be more resource-intensive due to

graphical elements.
D GEo® Hes) D) 8 5§ Bk
BT,

Customization
FBODDOSNGD

Highly customizable through scripts

and commands.
353030 esen B 9O @)
FBODDONG DE BTDE.

Less customizable

limited to available features and
options.

&f) #BODDOG WE BTG

s508» Semao® 5% s dd 8@
68.

Task Execution

Quick for repetitive and complex tasks

May be slower for complex tasks but

Speed once mastered. faster for straightforward operations.
IBBE PO DOD HRE DG 5ONOVD® €5 E50BEN MBEES BEH) BBem® B
BHe® 6dmx 30BN DIVBEES BEH) PBOS DOBD. | B HPD 80 6®eWEd® ew) 6d®mdS
6d.
User Base Preferred by advanced users and Ideal for beginners and those who
OBED 5ew® professionals. prefer visual tools.
ce3tl VBB 5% DaBmns D8 | dB®nmiBs M canws 6@DEB @S &
OE. eH) DN tee0.
Popular SQL MySQL (mysql) MySQL Workbench
interfaces PostgreSQL (psql) DBeaver
&80 SQL SQL Server (sglcmd) Oracle SQL Developer
siolercelolon) DataGrip
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Installing MySQL only (optional)

3 MySQL Server 9.1 Setup - X
Custom Setup N
Download MySQL from the Ofﬁcial site: Select the way you want features to be installed. 2
8((3 ©a@ qaa@@ﬁs MySQL ®)(5)636) Click the icons in the tree below to change the way features will be installed.
https://dev.mysql.com/downloads/mysql/
= MySQL Server Install MySQL Server
=3 ~| client Programs
e il Development Compenents
Ut This feature requires 284MB an your
hard drive. Tt has 1 of 1 subfeatures
MySQL Community Server 9.1.0 Innovation i:fggtﬂ?ﬂif‘;‘zﬁaz‘:\ireq“'re
o O.mnwaunn v
Location: C:\Program Files\MySQL\MySQL Server 9.1}, Broese...
e it A | Downioas | Reset Disk Usage Back MNext Cancel
Windows (x86, 64-bit). ZIP Archive ==
Windows (x85, 64-bit). ZIP Archive == (M MySQL Server 9.1 Setup - X
Debug Binaries & Test Suite
- i
, i , Ready to install MySQL Server 9.1 m@
est that you use the ecksums and Gnup tures to verify the integrty of the packages yor 3
Click Install to begin the installation. Click Back to review or change any of your installation
. settings. Click Cancel to exit the wizard.
Run the downloaded MSI installer and select
‘Custom Installation’.
e g MS| Bdswme Hdme 6 'Custom
Installation’ em3d¢eie.
A MySQL Server 9.1 Setup
Welcome to the MySQL Server 9.1 Setup Back % Install Cancel
Wizard
The Setup Wizard will install MySQL Server 9.1 on your Conﬁgu re the MySQL Server: Choose a root
computer. Click Next to continue or Cancel to exit the Setup
Wizard.

password and configure the port (default 3306).
MySQL egeicmes Bame D05 8e

Goosems eI port Bome oD (65058
3306).

Copyright (c) 2000, 2024, Oracle and/or its affiliates.

m ‘ Type and Networking
Select the MySQL Server and additional i rocaron. 308
components (like MySQL Workbench). s —
MySQL ee3ene)ime 632 B0 835000 6m305® M:y:: S e
( MySQL Workbench &:8).
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https://dev.mysql.com/downloads/mysql/

Accounts and Roles

Root Account Passwor d

Please specify the user name, password, and database role.

™ & User Name: o
e Host: | <All Hosts (%)>

Role | DB Admin

Accounts and Roles

]

WSQL User Name Host Uses Role Add User

< Back Mext > Cancel

Complete the installation and make a note of
the root credentials.

SN 6BbEn @O Qo gDsy  BOHs
OIS,

Confirm the installation via command prompt

by typing:
BB ce56cts DD 638en® OB @6 B
2%t DOSD:

mysql -version

Start the MySQL server via Command Prompt:

Bth® e38xn ®»o® MySQL eg®icrmmen ed8®
DOSD:

net start MySQL

Launch the MySQL Command-Line Client (CLI)
or any other MySQL interface tool like MySQL
Workbench.

MySQL Btn® edg etfon@®cy e®3 MySQL

Workbench &8 60»a MySQL emdc@msos
6@DEAD En DOXD.

If you use CLI, in the CLI, connect to the server

by typing.
@ CLI 208 wéssess o8 CLI B, s ceseces
RlF GO RCAINMEMGORFCALNARI )

mysql -u your_username -p

Enter your password when prompted.
Do’ DB DO BV GoOosen FrREs WOSD.

Start writing sql codes.
Sql exd BO® epd®® DOB®.
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Other ways to Install MYSQL
MYSQL 8desne 8e® gSns @@

MySQL can be installed on a computer using
various software.

MySQL 880 ®acmio® $HDDEES BDBEDE
EMNBDB DG BTCES.

WAMP (Windows)
(Windows, Apache, MySQL, PHP)

WAMP is a popular software bundle specifically
designed for Windows operating systems.

WAMP 5 B56ti e®exmr® g8 eemd
Bexsens SH@IENn DO gts SHBG Bago®
200EGH.

. WampServer

Apache,PHP,MySQL sous Windows

l w I — N
AracHe My

WAMP provides a convenient and integrated
environment for developing and testing web
applications on your local machine.

DR 6B BPREE 6B 6e® odBRWEG SH®
e® sde) BOO sem) WAMP esmeg et Fea@ed
2308300 8336383,

WAMP Software download Link:

https://wampserver.aviate

chno.net/

Installation Video guide:

https://youtu.be/M2at7D-
[ciw?si=IIk5XcSTGTRHVuzV

LAMP(LINUX)
(Linux, Apache, MySQL, PHP)

LAMNP

Linux  Apache

LAMP is another popular open-source software
stack for building web applications.

LAMP 55 608 6ke® ooS® eem) 595 &S5986
Dy @@ ®aco® 6EIRDE.

It's very similar to WAMP but specifically
designed for Linux-based systems.

B WAMP O eRends &@» 58s fuwe @
e®® 8 808 em) Dexneens SH@Enc o
e,

Just like WAMP, LAMP provides a pre-
configured environment for web development.

WAMP 6®3®, LAMP 698 e500b0®@ e3€5) 6e50-
Bomesmm esBesdne e5e563.

It's widely wused due to its reliability,

performance, and flexibility.
D8 BEOBBHEROG, VG DG K OB
RO e DB VD 9H0H) 68.

LAMP download Link:

https://ampps.com/lamp/

Installation Video guide:

https://youtu.be/iscb52g00
OM?si=zyvBf1duiNPRpRAA
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https://wampserver.aviatechno.net/
https://wampserver.aviatechno.net/
https://youtu.be/M2at7D-lciw?si=lIk5XcS1G1RHVuzV
https://youtu.be/M2at7D-lciw?si=lIk5XcS1G1RHVuzV
https://ampps.com/lamp/
https://youtu.be/iscb52gO00M?si=zyvBf1duiNPRpRAA
https://youtu.be/iscb52gO00M?si=zyvBf1duiNPRpRAA

MAMP(Mac OS)
(macOs, Apache, MySQL, PHP)

y

MAMP is a popular software bundle specifically
designed for macOS systems.

MAMP 5 macOS &8 ey Dem®decs
EB@gns @0 g8 508G Bacimio® 6EIRDE.

MAMP FOR
MAC OS X

It's similar to WAMP (Windows) and LAMP
(Linux) but tailored for Apple users.
i WAMP(Windows) &® LAMP(Linux) &0

88 58 Apple 88 DOB®S eI e3wes
D0 goo.

MAMP download link:

https://www.mamp.info/en/

downloads/

Installation Video guide:

https://youtu.be/NgaZ2yqgp
A4E?si=hhoDU3g00x 1r3QB

11

XAMPP
(Cross-Platform, Apache, MySQL, PHP, and
Perl)

XAMPP

XAMPP is a popular open-source software
package that provides a comprehensive
platform for developing and testing web
applications locally.

XAMPP 65 68810 DR 60ke® e50dbme SH®
e sdE) BO® em) 5O 6DEMDD 55
580 8D Y BacIo® 36,

It's a cross-platform solution, meaning it works

on Windows, macOS, and Linux.
Do w0l 6D DegdS, DBS gemwed DXJex’ DG

Windows, macQOS, &® Linux @ §w) @0® D3E.

XAMPP download link:

https://www.apachefriends.or
g/download.html

Installation Video guide:

https://youtu.be/VCHXCuslt
al?si=1ZNOQAgRINtg-M4G
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https://www.mamp.info/en/downloads/
https://www.mamp.info/en/downloads/
https://youtu.be/NqaZ2yqpA4E?si=hhoDU3gOOx_Ir3QB
https://youtu.be/NqaZ2yqpA4E?si=hhoDU3gOOx_Ir3QB
https://www.apachefriends.org/download.html
https://www.apachefriends.org/download.html
https://youtu.be/VCHXCusltqI?si=1ZN0QAqRINtg-M4G
https://youtu.be/VCHXCusltqI?si=1ZN0QAqRINtg-M4G

Installing and setting up WAMP
WAMP &&esne 868 e t3®

Download WAMP software from the official
website

B 6O ogddecnys WAMP ®agmo®mn oD
DO®S®.
https://wampserver.aviatechno.net/

[ Installers Wampserver full install version
Last Wampsarver full install version
4 Wampserver 3.3.5 64 bit x64 - Apache 2.4.59 - PHP 7.4.33/8.0.30/8.1.28/8.2.18/8.3.6 - MySQL 8.3.0 - Mari;

D i e L
Tnstall Wampserver as an administrator Launch Wampmanager via the Shortcut

s of May 5, 2023 and in agreement with Maximus23, developer of the Aestan Tray Men.
From April £, 2024, support from Windows 10 only

[ Updates ] (Ailsvaisbie versions ]

. discontinuation of 32bit support for Wampserver and

= update 3.3.6 64 bit D5

Updates only "Wampmanager”, It is 3 cumulative updatz. It is ot necessary to apply the old updates 3.04 to 3.3.5 befor applying 2.3,
Apachs, PHP. MySQL, MariaDE settings and versions ussd; your local sites and datsbases wil nat b affected. Thiz updats iz necsssary ta ins
fariaDE addons.

Tray Menu Manager (wampmanager.ex
 Tray Menu Manager 3.2.6.6

Updatad Tray Manu Manager(
~c

xDebug

 Update xDebug 3.3.2 64 bit uos
XDabug update version 332 for PHP versions
Con b rapataled f aditon of B v
Language files
# Language files 1ps
2024-07-20 - romanian 3.3.6 by Ciprian Murariu <=
2024-02-0 - spanish 3.3.3 by Napolion

S .0 to 8.3:x 64 bit already installed.

While trying to install WAMP software, you
might encounter an error caused by missing
Visual C++ Redistributable Packages.

WAMP ®agzio®c 3030 SBHBO 556538 O

g0, Visual C++ Redistributable ezesies
MBS DO &3 BRO eciens o8 Bk ®im.

You can also download those missing packages
from the WAMP official website.

R0 D® 6@ esteses WAMP 8@ 8
#B)Dens DD DG BRE.

25 wampserver.aviatechno.net

[ Visual C++ Redistributable Packages ]

Microsoft Visual C++ Re

The latest Microsoft VC++ packages are available at :

All available versions

[ Microsoft VC++ Packages x86 (32 bits) ]
VC 2008 (VC9) is required for PHP 5.3 and 5.4.

= VC 2010 SP1 Package (x86) mp5

& VC 2012 Update 4 (x86) MD5

% VC 2013 Package Up 5 (x86) MD5

= VC 2015-2022 (VC17 x86) 14.40.33810 MD5

VC2015-2022 (VCL7) is backward compatible to VC2015 (VC14), VC2017 (VC15) and
Because this compatibility the version number of the Redistributable is 14.3x.xx and aff
VC2017 (VC15) and VC2019 (VC16) are eventually deleted but you can still use VC14,

Microsoft VC packages vc2008, 2010, ]
VC 2008 (VC9) is required for PHP 5.3 and 5.4.
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Click the WAMP icon from the desktop or Start
Menu. A green icon in the system tray confirms

WAMP is running successfully.
60836 Doy ©m) MoBmnD 6BNEDS

WAMP g8m®6 B8 205, &8 5eded &8

emNE ot BOzwn @@ WAMP &%
S5 O» D m®EOT OE.

Click on the WAMP shortcut.
WAMP shortcut & @ S DOS®.

Wampserver 3.3.0 - 64bit

que Ottello

7} Localhost

#& PhpMyAdmin »
8" Adminer 4.8.1

M) Your VirtualHosts ’
7/ Apache 24542 »
B PHP 8.0.26

£ MySQL 8.0.31
| MariaDB 10.10.2 4
Help -> MariaDB - MySQL

Start All Services

Stop All Services

Restart All Services

>>>> WARNING lApache error log <<<<
A Warning D:/wamp64 or PHP in PATH

ictfromabc.com
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Creating Database Using CLI

CLI gxdc@msnd €82 OB e ©fens
Stengns 8B

In the menu, navigate to MySQL > MySQL
Console. Click on "MySQL Console."
6®xe8, MySQL > MySQL emsesiesn 60D

30016 ®Ox». MySQL Console ®» =@
WOD.

‘Wampserver - 3.3.5 - 64bit

‘Made in France by Dominique Ottello
’n‘ Localhost

s PhpMyAdmin L
6" Adminer48.1

@ Your VirtualHosts »
7/ Apache 24,59

B MySQL 8.3.0 (Default DBMS:)
Version L = MariaDB 11.3.2»
Help MariaDB - MySQL
Services
Start All Services

B Service administration 'wampmysqld6d'
& MySQL settings 4
(i Files & Documentation

2} my.ini
21 MySQl log (8.72KiB)
id MySQL documentation

~ Wampserver

Stop All Services
Restart All Services

MyS5QL 8.0 Command Line €li X + -

Enter password: %
Welcome to the MySQL monitor.
Your MySQL connection id is 9

A command prompt (terminal) window will
open, asking for the MySQL root password.
MySQL root @desec 9g@ Dt B®e®

(command prompt)(ebeesSD) QOB S0
@d.

If you haven't set a root password during the
installation, just press Enter to proceed without

entering a password.
BMNswe good O o Gdoens e
6O 2B, Oenn FrREs 6O @EHEKO

®0 Enter cmd ®ReS».

The MySQL command line interface (CLI) is now
open, and MySQL commands can be typed
directly into the console to interact with the
databases.

MySQL Bth» by epoi@uen® (CLI) gz
DDad s d, e BBGE BO® GBI

8o OO sem MySQL B  axdd®
GIIBEEIRG 60D O3S WE ®Wiw.

Commands end with ; or \g.

Server version: 8.0.37 MySQL Community Server - GPL

Copyright (c) 2000, 2024, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> |

13
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Creating Database Using GUI Interface

GUI gx6c@mens ©83) 2688 i e8enss
Stengns 8B

Start the WAMP server by clicking the WAMP
icon on your desktop. Once it's running, click
the WAMP icon in the system tray.

Pl eedwedes dew & WAMP &Bmaoc B3
B5e®s5 WAMP et3®ie)cme epdd® @osss. DG

Bosem 8 o, o808 o0ed &t WAMP
BAzesms DR DOSD.

From the menu that appears, select
“phpMyAdmin"
830 6®xeds, "phpMyAdmin" eIty ®s5».

Wampserver - 3.3.0 - 64bit
Made in France b que Ottello

¢+ Localhost

#4& PhpMyAdmin >

g% Adminer 4.8.1
M & Your VirtualHosts »
(] 7 Apache 24542 >
% B PHP 8.0.26 »
;) Default DBMS:
el (4 MysaL 8.0.31 »
E {5 MariaDB 10.10.2 »
g Help -> MariaDB - MySQL

Services

Start All Services
Stop All Services

Restart All Services
>>>> WARNING !Apache error log = <<<<
/A Warning D:/wamp64 or PHP in PATH

—
&
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This will open your default web browser and
take you to the phpMyAdmin login page.
6®06 ARV 630 6D RVBOE BDad Wb ADD
phpMyAdmin 888 8000 em® <& .

php
Welcome to phpMyAdmin
Language
English v
Login @
Username: root
Password: -

Server choice: MySQL v

Login

On the phpMyAdmin login page, enter your
MySQL username and password. By default, the
username is "root" and the password is usually
blank unless you set one during WAMP
installation. Click the "Log in" button to log in.

phpMyAdmin 8868 8Q9ed, ®ed MySQL
OB OB 6B FOBEEB FRED DOBD.
6:308B6s), sOEBED MBG "root"” Om gm0, AR

WAMP &3 BDHeBE Dms tsmessiess H® Bes
Qoesern ©IDIHBenS B3O ©OS. gowe S®O

"Log in" e Bw DOS®.
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php" 1uAdm M ] Server: MySQL:3306 P
osle ' @ Databases || SQL (g Status User accounts =4 Export [« Import »’ Settings ¥ More
Current server: _ .
MysaL i :‘ General setlings ‘ ( Database servel 1
Secsnt Fevorites @ Change password « Server: MySQL (127.0.0.1 via TCP/IP)
Be, . = Server connection collation: & EeCeCpeMy L
8 New « Server connection: SSL is not being used
4+~ . information_schema utf8mb4_unicode_ci Q
+-4 mysq| #* More settings « Server version: 8.0.37 - MySQL Community
+ new Server - GPL
+ performance_schema « Protocol version: 10
["7 _____ . l « User: root@localhost
| TSttt it « Server charset: UTF-8 Unicode (utf8mb4)
4’ Language @ English v
% Theme pmahomme v | Viewall [ vWeb server
« Apache/2.4.59 (Win64) PHP/8.2.18
mod_fcgid/2.3.10-dev
« Database client version: libmysgl - mysqind
8.2.18
m Console ki
Once logged in, you will be on the After entering the name, click the "Create"
phpMyAdmin main page. Click on the button.
"Database" tab at the top. In the "Create 2O gres B3OS &g, "Create” eso® BB
database" field, enter the desired database DOS.
name
6@3 & g, ® phpMyAdmin gthw 8Qed8
80n . 9ng® &e® "Database" 0@n @ Databases
DR oS, "Create database" Sedps oe, Crente datab
FO®S e ) OB FTRED WOSD. - ’
ictfromabc
utf8mb4_0900_ai_ci
php) — el
| B Create
oEle#e ke
Current server:
s M New database will now be listed on the left side
MySQL v .
of the phpMyAdmin interface.
: SELEC 20 o o8 g phpMyAdmin
Recent Favorites oo & @@ 406 ?55 @@ o 53@ GB @38 5@@@ 6.
- @
[ o New | Recent Favorites
+- | information_schema | Host
\ - ED
T— | mysql Q
uel
- new [ o New
|
+- | performance_schema = ~—  ictfromabc
I . -
-li-— | information_schema
-li-— - mysql
"ll'— . hew
+— | performance_schema
15
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1. SHOW DATABASES;

Shows available databases.
BOE® e BBEIHS 655D,

SHOW SCHEMAS; can also be used.
SHOW SCHEMAS; ¢ ¢)0m) D¢ ®86G.

2. CREATE DATABASE ;

new database name

Creates a new database.
20 e G BH®IFEG WAOEB.

CREATE SCHEMA; can also be used.
CREATE SCHEMA; ¢ 8o g ®o.

3. USE ;

existing database name

Selects an existing database.
505® e BELIEE 6IOIBS.

CONNECT database_name; can also be used.

CONNECT database_name; ¢ ©)8o) g ®t&.

4. SHOW TABLES;

Shows all available tables in a database.
e 80D D8 Brg® D7 6e5508.

NOTE

First, we should select the database.
5OBEES e BBEIE 6IOIDD (M.

5. DROP DATABASE H

existing database name

Used to delete an existing database.

sDB® e B8GeIEE ) cBB0 $Hm) DOGB.

DROP SCHEMA; can also be used.
DROP SCHEMA; ¢ 0o D€ ®T&G.

16

6. Creating a new table
20 ORON 5ZEO

new table name

CREATE TABLE (
datat
Lz |l Ttatype
I E
Ll 1] )3
\ comma
column name
Example:
Student
RegNo Name Address | Age

Relational Schema
5850 883006

Student (RegNo, Name, Address, Age)

CREATE TABLE Student (
RegNo INT(4),
Name VARCHAR(20),
Address VARCHAR(40),
age VARCHAR(3)

)5

7. DROP TABLE [:::%:::];

existing table name

Deletes an existing table from a database.
e @GRS sOB8® dRDS Ow) c®EB

8. DESCRIBE [:::%:::];

existing table name

Describes the structure of an existing table.
508 Drdm D5t BBRe D30 e5escka.
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DESCRIBE Student;
Can an empty value exist?

83 o std86 ®se?

Is this some kind of key?
6®r BB OV®EE BROWE?

(YES/NO)
v
\ 4
R R —— - - - - ) --- +
| Field || Type || Null ||| Key ||
R R —— 4 ---- e} --- +
| RegNo || INT [| YES || |
| name || VARCHAR(20) ||| YES || |
| address || VARCHAR(40) ||| YES || |
| age || varcHAR(3) ||| YES || |
dmmmmmmmmm Hommmmm e - - - - L} - - - +
T
Data type
e dB®EG

Default value
08D GO
v

-------- +-------+
Default|| Extra |
-------- +-------+
NULL | |
NULL | |
NULL | |
NULL | |
———————— e et

Data types in SQL language
SQL :nzed cfo OB®

Data types are labels assigned to table columns that
specify the kind of data they can store. They act as
containers for specific type of data.

e Ob® 6y Oxde Bt OO D) &td 63 D
g0 FJo) OBS B0t DG O DG BT e DV®EG
B6® 208. T 860D o OVHGD BeH) Dee®
6ERE Sy DOB.

Why are they important?
T Oeems D6 el

Ensures data consistency and accuracy.
e eRmEm™D 658 HODesmds s SOBO.

Optimizes database performance by using
appropriate storage methods.
©BeE ORE) P® ®Dm OB B  ©8c

SO0 uetis SHRO.

Helps prevent invalid data from being en
DEo® 6NOH D HCH SO® DierBod) ¢ estmnd
&®

iSmatched data.
eci® af) DOB.

Reduces runtime errors caused by
CDBTRBGD E5D 5 )
Incorrect data type usage cah lead to truncation or
rounding.

08 e DV® ®
e 86 o

Dy D) B @D 63 DOB®O

e OY® S OB

Determines which operations
oncatenation) are valid for the data.
e ©e®) Dor HeE WO 60eHE®
®FHO, concatenation) & e SO#e DOEB.

(arithmetic,

(egot»

17

language.
SQL 9868 gih® i Ob® e
e  String Data Types

Numeric Data Type

ing c55o OBE B0 658 O TR GBI

Numeric Data Types

SQL numeric data types store numeric values in
formats like integers, fixed-point, and floating-point
numbers. They ensure the precision and range
needed for mathematical and financial calculations.

SQL ©@550m e 8D, SNHDO SMOO EBBG
% 9BeE® @SS 350X i MHWISDE BoDDOD
OGS ®EN DOB. DS OFNVOE ®) BB ®LNBG
BOB eew) gdms HODesMOG 5w M RS
DO,

Date and Time Data Types

SQL date and time data types are used to store date
and time values in various formats. These data types
are essential for managing and manipulating
temporal data, such as dates, times, timestamps, and
intervals.

SQL &» & 68 oo dHve B8R ewISORs Emc
©8® MR OGS R SO0 ®HD) ®OB. &»,
68@DS, 68@ GE) 58 MR SODOES 8 DB
e DE@®M®OIE BDO & HBOD® EH) 6B
e OB® Gosd6s 680
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Data Type Description Maximum Length
CHAR To represent letters, numbers or any character with a specified n characters
number of characters
BE0D nEEesn 5@EKE s ot RBD® 60 Dwzd
FEODBIED BOEIDE LCH)
VARCHAR To include any attribute with an unspecified length n characters
860D 600D En 6550 DNI® FHROBBIMOED D DO® M)
TEXT To enter a standard text. 65,535 bytes
80D NG FrRED BOO e3e®). (64 KB)
TINYTEXT Very small text string. 255 bytes
@) @EN A string.
MEDIUMTEXT | Medium-length text string. 16,777,215 bytes
®s® Ex A string. (16 MB)
LONGTEXT Large text string. 4,294,967,295 bytes (4
Be@ Q) string. GB)
BINARY Fixed-length binary data. n bytes
E8NDG Er) EDB®G ev>.
VARBINARY | Variable-length binary data. n bytes
D05 Ex EDB®G e5>.
Data Type Description Storage Range
INT Representation of positive or negative integers |4 bytes -2,147,483,648 to 2,147,483,647
0 6] N BRE 0B BB
TINYINT Very small integer 1 byte 0 to 255 (unsigned) or -128 to
9 WEN HEN RS 127 (signed)
SMALLINT Small integer 2 bytes -32,768 to 32,767
D) B €30
MEDIUMINT | Medium-sized integer 3 bytes -8,388,608 to 8,388,607
BB @G LB oS
BIGINT Large integer 8 bytes -9,223,372,036,854,775,808 to
Bene 8@ 9,223,372,036,854,775,807
FLOAT Representation of positive or negative floating |4 bytes Approximate range: ~1.5 x
point numbers 10~-45to ~3.4 x 10738
0 6] 5N c®O 50RS) BOzeEIHB
BIT Binary values (0 or 1) Variable Tor0
E8900 g®mne 0 63 1
Data Type |Description Format Example
DATE Stores date values YYYY-MM-DD | 2024-07-26
8® g®ns R OB
TIME Stores time values HH:MM:SS 13:45:30
65@) F®ES ®REN OB
DATETIME | Stores combined date and time values YYYY-MM-DD | 2024-07-26
Femdd) E» 5 68@ EmEs GRE) OB HH:MM:SS 13:45:30
TIMESTAMP | Stores date and time values, includes time zone information YYYY-MM-DD | 2024-07-26
E® &M MR FOGES GRE) WwOB, 0@ WIS 6IMONOT &S 60 | HH:MM:SS 13:45:30
YEAR Stores year values YYYY 2024
&8s, G®ES ®RE) OB

18
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Classification of SQL codes
SQL e OBBDOENG

CREATE
ALTER
DDL DROP
/////— TRUNCATE
EEEEINSERT

SQL——DhL UPDATE
DELETE
DQL SELECT

i) Data Definition Language (DDL)
e gdmd® ©HBO

Used to define and manage database schema

and structure.
o @) POG M Oxmt SHODMmn BHBO 5w
DE@D®ONE BOBO N @OE.

CREATE
ALTER

DROP
TRUNCATE

ii) Data Manipulation Language (DML)
e ®oeoc® enend

Used for managing data within database

objects.
e 80 DS DE D DEBDONE HHO
E®) DD WOEB.

INSERT
DELETE

UPDATE
CALL

iii) Data Query Language (DQL)
e 5os® enend

Used to query the database.
e 8 DRBBD wdm) O,

SELECT

iv) Data Control Language (DCL)
oD @D @S

Used to control access to data within the
database.

ey ©fe)n G ey 60D edmB MG
SBOO D OEB.

GRANT REVOKE

19

v) Transaction Control Language (TCL)
®ORGLH LD WIBIO

Manage transactions within the database.
e ®RVEND DG BHRGEY) WESODIDONG OB

COMMIT
SAVEPOINT

ROLLBACK
SET TRANSACTION

Naming styles in SQL
SQL 8 »® 8%e® Bepes

a) Two database names within the same
database management system cannot be
the same.

D@ e @) DEPWOE BB DE
oS e ©fe) MO ccow @ BB
BEMTD.

b) Two table names within the same database

cannot be the same.
D@ e BEG DG G DR ecwm HO
&80 BB 6mM®T.

c¢) Two column names within the same table

cannot be the same.
D® DXL RE S Bot ecwm HO @® Bx
CIIDTD.

d) Two table names can be the same if they

are in different databases.
D® ey DBeHDO 6D e BEGEHS
508 »8 FTned »B @1 B HTBE.

e) Column names can be the same in different
tables, even within the same database (not
recommended).

D@ e B8G G §Oc, 6dntl dr O
&g 50z e B 68I1® BB HTHE.

Table and Column names;
) 8% 86t HBOE;

f) can contain letters, digits, and underscores.
0T, QR &t 63 @d alow Bk WTH®.

g) cannot contain special characters (such as
spaces, @, #, -, etc).
Be®xe gasd gtlo® Bi 6m®tm (B3, 9,
3, -, EDE®).

h) must start with a letter or an underscore.
FOBS 63 0 90 WSS goB® B
ERG.

i) cannot start with a digit.
RBDDOBS POB® DG GIINTD.
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ALTER TABLE Command
ALTER TABLE &6

Used to modify the structure of an existing

table.
e0 05» DRdw 5w 603 SHOO N
WOEB.

1. Adding a New Column to a Table
D@dnd »O Dedpnm D OO

existing table name
ALTER TABLE [::szi———

oo com [ ][ ][4 ]

column name  data type constraints

2. Removing an existing field from a table.
DROBE sO8® Sednan 90 HOO.

fj———-existing table name
@s

column name

ALTER TABLE

DROP COLUMN

3. Changing the name of an existing field
sD8» Dednnm O ednel BHO

existing table name
ALTER TABLE [::?ffj___

RENAME COLUMN

previous column
name

new column name

20

ALTER TABLE MODIFY

Used to change the definition of an existing

column.

808D BGtdm O crd® 6dmel BOAO NS
OB,

a) Can change the data type of a column.
Bbcdo e VOB 6dmel DG BB,

existing table name

ALTER TABLE

MODIFY COLUMN [ 4 | | E
columL name newldata
type

b) Can change the data size of a column.
SO e g@rHed Benesdn 6dmt]
DG ®WBG.

existing table name

ALTER TABLE
MODIFY COLUMNl A | | 4 |;

column name data type
with new size

c) Can add certain constraints to a column.
86O 80 00O sBMND Do DS
DG,

NOT NULL

Changes a column so it can no longer be
empty.

BODD 2DE00D Be3D 36O 60 OB
B8 6DHE3 WOB.

Ex.

ALTER TABLE Employees MODIFY
COLUMN last_name VARCHAR(50) NOT
NULL;

DEFAULT

Sets a fallback value if no data is entered.
e e DO eN®® 80 & wem) O®
B®TRGSD SFOED DS,

Ex.

ALTER TABLE Employees MODIFY
COLUMN status VARCHAR(20) DEFAULT
'Active’;
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UNIQUE
Ensures no two rows have the same value
in this column.

8@ BOred 638 6cww RSB0 &) g®mEHSS
6DV RO e59ED WOB.

Ex.
ALTER TABLE Employees MODIFY
COLUMN email VARCHAR(100) UNIQUE;

AUTO_INCREMENT
Makes the number count up automatically
when you add new rows.

2O 658 Doy @O® DO 305 3OBHHBO
8 O» 6@y 5wesd.

Ex.

ALTER TABLE Employees MODIFY
COLUMN employee_id INT
AUTO_INCREMENT;

Examples for ALTER TABLE
ALTER TABLE &c®) 0%

Example table

CHECK

Adds a logic rule that data must follow.
e BBS anmd®uc D¢ G VS OB
D) WOEB.

Ex.

ALTER TABLE Employees MODIFY
COLUMN salary INT CHECK (salary >
0);

PRIMARY KEY

Makes this column the main identifier for
the table (only if one doesn't exist yet).
6®® o BO® BDRD e 8§ Sih®

BEBO®DG VOO o8 OB  (cr»des
BDEDODET 6IOE HB 5O).

Ex.

ALTER TABLE Employees MODIFY
COLUMN employee_id INT PRIMARY
KEY;

Hmmmm - R R - o Fmmmm e Hmmmmm +
| Field | Type | Null | Key | Default | Extra |
Hmmmm - dmmmmmm e - o Hmmmm Hmmmmm +
| RegNo | int | YES | | NULL | |
| Name | varchar(20) | YES | | NULL | |
| Address | varchar(40) | YES | | NULL | |
| Age | varchar(3) | YES | | NULL |
Hmmmmmem e O LR TR R mmmm - 4o mmmmmmmo- 4mmmmmo- +
ALTER TABLE student
ADD COLUMN Phone VARCHAR(10) NOT NULL;
Describe student;
Hmmmm dmmmmmm e - o Hmmmm Hmmmmm +
| Field | Type | Null | Key | Default | Extra |
Hmmmmmem e O LR TR R mmmm - 4o mmmmmmmo- 4mmmmmo- +
| RegNo | int | YES | | NULL | |
| Name | varchar(20) | YES | | NULL | |
| Address | varchar(4@) | YES | | NULL | |
| Age | varchar(3) | YES | | NULL | |
| Phone | varchar(1e) | NO | | NULL | |
Fo-mmm - e +------ +----- Fo-mmm - - +------- +
21
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ALTER TABLE student
RENAME COLUMN Phone TO Contact;

Describe student;

Hommmmmm——- dmmmmmmm— e Hmmmmm-
| Field | Type | Null
o T R
| RegNo | int | YES

| Name | varchar(20) | YES

| Address | varchar(4e) | YES

| Age | varchar(3) | YES

| Contact | varchar(1@) | NO
o T R
ALTER TABLE student

DROP COLUMN Contact;

Describe student;

Hommmmm——- dmmmmmmm——ea Hommmmm-
| Field | Type | Null
Hmmmmmm o dmmmmm e Hmmmm -
| RegNo | int | YES

| Name | varchar(20) | YES

| Address | varchar(4e) | YES

| Age | varchar(3) | YES
Hmmmmmm o dmmmmm e Hmmmm -
ALTER TABLE student

MODIFY COLUMN Age INT;

Describe student;

Hmmmmmm o dmmmmm e Hmmmm -
| Field | Type | Null
R P FRR—
| RegNo | int | YES

| Name | varchar(20) | YES

| Address | varchar(4@) | YES

| Age | int | YES
R P FRR—

ALTER TABLE student
MODIFY COLUMN Name VARCHAR(390);

Describe student;

Fo-mmm - e +------
| Field | Type | Null
Hmmmmmmm o dmmmmm e Hmmmmm-
| RegNo | int | YES
| Name | varchar(30) | YES
| Address | varchar(40) | YES
| Age | int | YES
Hmmmmmmm o dmmmmm e Hmmmmm-

+ ———— — + + ————— + — +

 ——+ — +

+ —_———— — +

--------- +
————————— +
NULL |
NULL |
NULL |
NULL |
NULL |
————————— +
--------- +
Default |
————————— +
NULL |
NULL |
NULL |
NULL |
————————— +
————————— +
Default |
————————— +
NULL |
NULL |
NULL |
NULL |
————————— +
————————— +
Default |
--------- +
NULL |
NULL |
NULL |
NULL |
--------- +
22
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INSERT INTO Statement

Used to add new rows of data to a table.
DRODO B e 658 DD BHOO 8D WOLB.

Can be used to insert data into specific columns
or all columns of a table, insert multiple rows,
and even insert data from another table.
DR BEDD SOORD 6®) Boe® 6O
e gid® SO0, 658 BBSED Grd® SOOO
&9 60 OROBS e grd SO &) D
DG WD

Inserting a Single Record
28 OO gres OO

a) All columns
Bog® 8d

Only the data should be defined in the order in
which the column names are present in the

database table.
edm 88eIn DRed SOr O O5® FRBRedED
e 5@H b crd® &g o OG.

Here values should be applied to each column
of the table.

688 DR 6520 BOODO® a®®BS 63ED
@e.

table name
INSERT INToliI
VALUES(| 4 | [ 4 | ... F)S
\\\\~values Lor each column

b) Specific columns
B30 8

Here, only a few columns of data can be

defined.
cOBE SOt BBSHEDO SOMD e GO L@
8¢ o ®.

table name
INSERT INTO j

selected fields

(¥ 11

s ?n

values for each column

23

Inserting Multiple Records
) BBSEDO ey SOO

Can insert multiple records into a table in a
single INSERT INTO statement by separating

each set of values with a comma.
D DD goes DOOEGE 6OBS 603
B%e®x3 o8 INSERT INTO go®ns 06 dxdwm0
D) BBeSEE LRSS DS DT,

a) All columns
Bog® S

table name
INSERT INTO |i|

VALUES (| | [, LD

b) Specific columns
B850 8

table name
INSERT INTO j

selected fields

S ),
S )
C a1 [ 4

| !;);
values for each column
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Examples

Reference Table:

CREATE TABLE Employee (
RegNo INT,

Name VARCHAR(15),
Address VARCHAR(290),
TelNo VARCHAR(10)

)5

1) Single Record to all columns
o8 OO Bog® Bt OO

INSERT INTO Employee
VALUES (1, 'Akon',
"Colombo', '0711111111"');

RESULT

SELECT * FROM Employee;

FR PR FR - FE - +
| RegNo | Name | Address | TelNo |
Hmmmmmm- Hmmmmm- Hmmmmmmma dommmmmm e +
| 1 | Akon | Colombo | ©711111111 |
Hmmmmmm- Hmmmmm- Hmmmmmmmn dommmmmm e +

2) Single Record to specific columns
8 OO BaDd 86t O@D

INSERT INTO Employee
(RegNo,Name,Address)
VALUES (2, 'Bkon', 'Gampaha');

RESULT

SELECT * FROM Employee;

Hmmmm e Hmmmmm- Hmmmmmmma dmmmmmmmeeeas +
| RegNo | Name | Address | TelNo |
Hmmmm e Hmmmmm- Hmmmmmmma dmmmmmmmeeeas +
| 1 | Akon | Colombo | ©711111111 |
| 2 | Bkon | Gampaha | NULL |
Hommmm - Hmmmmm - Hommmmm e Hommmmmm e +

24

3) Multiple Records to all columns
Ot BBscn Brog® 86t OD

INSERT INTO Employee

VALUES (3, 'Ckon', 'Kandy',
'9733333333"),
(4, 'Dkon', 'Kurunagala',

'0744444444 "),

RESULT

SELECT * FROM Employee;

it - B B +
| RegNo | Name | Address | TelNo |
it - B B +
| 1 | Akon | Colombo | e711111111 |
| 2 | Bkon | Gampaha | NULL |
| 3 | Ckon | Kandy | 9733333333 |
| 4 | Dkon | Kurunagala | 0744444444 |

+------- +------ R fommmmmemmm - +

4) Multiple Records to specific columns
Ot B8scns B8xdn Sdt OO

INSERT INTO Employee

(RegNo,Name, TelNo)

VALUES (5, 'Ekon', '@755555555'),
(6, 'Fkon', '0766666666");

RESULT

SELECT * FROM Employee;

+------- +------ Fommmmme e Fommmm e +
| RegNo | Name | Address | TelNo |
+------- +----=-- Fommmmme e Fommmmmm e +
| 1 | Akon | Colombo | @711111111 |
[ 2 | Bkon | Gampaha | NULL |
| 3 | Ckon | Kandy | 733333333 |
[ 4 | Dkon | Kurunagala | 0744444444 |
| 5 | Ekon | NULL | 755555555 |
| 6 | Fkon | NULL | 0766666666 |
F------- F------ Fomm e - Fommmm - +
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UPDATE Statement

Used to modify existing records in a table.
DROD 3DE® ) 6OHE3 SHBO t)HDed) WOEB.

You can update one or more columns for one
or more rows by specifying the conditions that

must be met for a row to be updated.

e3BHE kDB OO em MBe G
GIMBEEE eme BHe®S DD 638 Dwe 6®3
BB e Bt Do 65 BDHSGD
EOTDIZD DG HTDC.

table name
UPDATE Iil assignment operator
/ selected fields
dl

SET | LN |=| which column
WHERE @;
condition

a) One column — one record
D Sednns — O edemiDmE

UPDATE Employee
SET Address='Galle’
WHERE RegNo=5;

RESULT

SELECT * FROM Employee;

+------- +------ R i Fommmm - +
| RegNo | Name | Address | TelNo |
F---ee-- F------ Fommmmmm e Fommmmme e +
| 1 | Akon | Colombo | @711111111 |
| 2 | Bkon | Gampaha | NULL |
| 3 | Ckon | Kandy | 733333333 |
| 4 | Dkon | Kurunagala | ©744444444 |
| 5 | Ekon | Galle | 755555555 |
| 6 | Fkon | NULL | 0766666666 |
+------- +------ R i Fommmm - +

b) One column — many records
I Sednon — edewid) Beons

UPDATE Employee
SET TelNo='0700000000"
WHERE RegNo<3;

RESULT

SELECT * FROM Employee;

Fommm—-- Fm-m--- Fommmmmem e Fommmemem +
| RegNo | Name | Address | TelNo |
Fommm—-- Fm-m--- Fommmmmem e Fommmemem +
| 1 | Akon | Colombo | e700000000 |
| 2 | Bkon | Gampaha | e700000000 |
| 3 | Ckon | Kandy | 733333333 |
| 4 | Dkon | Kurunagala | 0744444444 |
| 5 | Ekon | Galle | 755555555 |
| 6 | Fkon | NULL | 0766666666 |
Fo-mm--- Fo-m--- Fommmmm e L +
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c¢) Many columns — one record
Dedy S — O 6demIED

UPDATE Employee

SET Address='Matara',
TelNo='0@777777777"
WHERE RegNo=6;

RESULT

SELECT * FROM Employee;

F------- F------ Fommmm e - - Fommmm e
| RegNo | Name | Address | TelNo
F------- F------ Fommmmmm - - Fommmm e
| 1 | Akon | Colombo | ©700000000
| 2 | Bkon | Gampaha | ©700000000
| 3 | Ckon | Kandy | 733333333
| 4 | Dkon | Kurunagala | 0744444444
| 5 | Ekon | Galle | 8755555555
| 6 | Fkon | Matara | 0777777777
+------- +------ Fommmmme e Fommmm e
NOTE:

Using the UPDATE command without the WHERE
condition will update all records of the table.

WHERE eonsiedtic ex®@:8® UPDATE Bh®c
®)DDeES DREd Bre® 606 HIOTBH SO

8eed.

UPDATE Employee

SET Address='Colombo';

RESULT

SELECT * FROM Employee;

Hommmm - dmmmmem -
| RegNo | Name | Address
Hmmmmmn o dommmmmne-
| 1 | Akon | Colombo
| 2 | Bkon | Colombo
| 3 | Ckon | Colombo
| 4 | Dkon | Colombo
| 5 | Ekon | Colombo
| 6 | Fkon | Colombo
Hmmmmm e Ho-m--- Fmmmmmm -

0700000000 |
0700000000 |
0733333333 |
0744444444 |
0755555555 |
0777777777 |
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DELETE Statement

Used to remove one or more records from a

table.
DROBS 606mIR) D 6m) BHSHD 9O BHOO
END DOEB.

The rows to be deleted are specified using a
condition in the WHERE clause.

@ ¥ g 638 WHERE dos386ed
GINREEEHD NDDEES HK® DO &wD.

table name
DELETE FROM j
WHERE|$| ;

condition

a) Single record
s edemiBesd

DELETE FROM Employee
WHERE RegNo=4;

RESULT

SELECT * FROM Employee;

Hmmmmmm- Hmmmmm- Hmmmmmmma dommmmmm e +
| RegNo | Name | Address | TelNo |
Femmmaas P FR - PR +
| 1 | Akon | Colombo | ©700000000 |
| 2 | Bkon | Colombo | ©700000000 |
| 3 | Ckon | Colombo | ©733333333 |
| 5 | Ekon | Colombo | ©755555555 |
| 6 | Fkon | Colombo | ©777777777 |
Hmmmm—-- Hmmmmm Hmmmmm———- dommmmmmmmeas +
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b) Multiple records
666mi0) Hscw

DELETE FROM Employee
WHERE RegNo>3;

RESULT

SELECT * FROM Employee;

o Hmmm-- Hmmmmmmmm Hmmmmmmmm e +
| RegNo | Name | Address | TelNo [
o Hmmm-- Hmmmmmmmm Hmmmmmmmm e +
| 1 | Akon | Colombo | 0700000000 |
| 2 | Bkon | Colombo | 0700000000 |
| 3 | Ckon | Colombo | ©733333333 |
4o Hmmm - Hmmmmmmmnn S EEEEEEEE +

c) All records
8Bog 606™IR)

DELETE FROM Employee;

RESULT
SELECT * FROM Employee;
Empty set (0.00 sec)

TRUNCATE TABLE table_name; can also be
used.

TRUNCATE TABLE table_name; ¢ 8o o¢
TS,
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SELECT Statement b)
Used to retrieve data from one or more tables

in a database.
e e@ernm & DK DB 693 D) LD
e @) GO0 D) WOE.

The results are returned in the form of a result

set, which is displayed in a table format.
50@, 8O@-®O0EKD IO6HES &Sty @R
6ey) QIeR, DB DB IDIBGEERS 6e38DN QTER.

SELECT E—which column
E—whi(h table )
C

WHERE @;

which records

FROM

The WHERE clause must include either a
Comparison operator or a logical operator.

WHERE ®S380 e3e@) 526568 0w 663 b
OD FDED DG GNE.

Employee

Hmmmm - Hmmmmm - Hmmmmmmm e Hmmmmm - +

| RegNo | Name | Address | AGE |

Hommmmmn- dmmmme- Hommmmm———- Hommmm- +

| 1 | Akon | Kandy | 30 |

| 2 | Bkon | Nugegoda | 28 | d)

| 3 | ckon | Colombo | 35 |

| 4 | Dkon | Nugegoda | 40 |

Hommmen- PR Fommmmmm—a- FRR +

a) All columns — all records
80g® Sedy — Bog® ededID
SELECT * FROM Employee;
RESULT
Hmmmm - Hmmmmm - Hmmmmmmmm - Hmmmmm - +
| RegNo | Name | Address | AGE |
+------- +------ Fommmmmm - +------ + e)
| 1 | Akon | Kandy | 30 |
| 2 | Bkon | Nugegoda | 28 |
| 3 | Ckon | Colombo | 35 |
| 4 | Dkon | Nugegoda | 40 |
+------- +------ Fommmmmm - +------ +
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Multiple columns - all records
sedy S - 8rog® edewin)

SELECT Name, Age FROM Employee;

RESULT

Fo----- +------ +
| Name | Age |
Fo----- F----=-- +
| Akon | 30 |
| Bkon | 28 |
| Ckon | 35 |
| Dkon | 40 |
Fo----- F----=-- +

Single column - all records
D Dednos — Brogd® edemit)

SELECT Name FROM Employee;

RESULT

Single column — multiple records
D DeSnnn — edemit) Do

SELECT Name FROM Employee
WHERE RegNo>2;

RESULT

Single column - single record
I Dednew — D e6bdewiGD

SELECT Name FROM Employee
WHERE RegNo=1;

RESULT
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f)

g)

h)

Multiple columns — multiple records
Bedy Bsn — edewit) Sene

SELECT Name, Age FROM Employee
WHERE RegNo>2;

RESULT

+----=- +------ +
| Name | Age |
+----=- +------ +
| Ckon | 35 |
| Dkon | 40 |
+----=- +------ +

Multiple columns - single record
Dedy Sons — O edeINES

SELECT Name, Age FROM Employee
WHERE RegNo=2;

RESULT

Hmmmm-- Hommm-- +
| Name | Age |
FRRR FRRR +
| Bkon | 28 |
Hmmmm-- Hommm-- +

All columns — multiple records
8og® dedy — 6demit) Bens

SELECT * FROM Employee
WHERE RegNo>2;

RESULT

Hommmen- PR Fommmmmm—a- FRR +
| RegNo | Name | Address | AGE |
Hmmmm - Hmmmmm - Hmmmmmmmm - Hmmmmm - +
| 3 | Ckon | Colombo | 35 |
| 4 | Dkon | Nugegoda | 40 |
Hommmen- PR Fommmmmm—a- FRR +
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Comparison Operators
50e6® 6D

Used in the WHERE clause to compare two
expressions and filter records based on the
result of that comparison.

WHERE 80x86@ &mim® 6cmiS e50t3edE

B0 3w DO reCed® 8OdRe B HeHBD
606mIE) 630 BHOO B OB.

Essential for creating conditions that retrieve,
update, or delete specific data in a database.
e ©fnDm S6Dn e @R o5,
OTNZ® BOO 63 O BB LEH) GIINGLES
SB@gni SO® EH) Fsd®s 685,

Use cases of comparison operator
8068 MODHESS D

e Filter data to retrieve specific records that
meet a given condition.
8 oo eIBGEHHE BOIED BEdm e
@) ®BOO 55 63 @HEO.

e To implement conditional logic in queries.
OB e eBecs 5D DB FESOD
SBHRO.

e To identify records that have missing or

undefined values.
DeBE 653 SHODDG 6MDE FORS &S
OB BHEH®) BTHO.

e To find records that match an exact value.
BEDD OGO ©®rEes® MBI  6e5E)
®8O0.
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Notation
EODADGD

Operation
6®enrOHB

equal
(O]

<>

not equal
@

not equal
@I

greater than
RICHG)

less than
f )

greater than or equal
BenE 63 @™

less than or equal
DED M3 5EH®

BETWEEN

Between a certain range
BeDo sdiEscs goo

BETWEEN AND

IN

Saturate at least one value from a
given set of values

8 e gmos B@®nD gode O
FOED 63 s DO ®D

IN(_ )

LIKE

search for a character pattern
RSB OO eesddO

29

REFERENCE TABLE
Employee

AKON | KANDY | |
BELLA | NUGEGODA | 28 |
CAMERON| COLOMBO | |
DIANA | NUGEGODA | |

= Comparison Operator
€36635® dme

Employees whose address is NUGEGODA
B3BBG NeEEemR) OB 6e3DDHRS

SELECT * FROM Employee
WHERE Address = "NUGEGODA";

SRR Fo----- Fommmmme - F-=--=- +
| RegNo | Name | Address | Age |
F------- F------ e ik F------ +
| 2 | BELLA| NUGEGODA | 28 |
| 4 | DIANA| NUGEGODA | 40 |
SRR Fo----- Fommmmme - F-=--=- +

<> or != Comparison Operator
<> or!= &0ee® 0D

Employees whose address is not NUGEGODA

BBHB HEEE®E) 6MIOD GE3DDES

SELECT * FROM Employee
WHERE Address <> "NUGEGODA";

OR

SELECT * FROM Employee

WHERE Address != "NUGEGODA";
+------ do-mmm- - to-mmmmm - +----- +
| RegNo | Name | Address | Age |
t--mmm - L EE T R +----- +
| 1| AKON | KANDY | 30 |
| 3 | CAMERON| COLOMBO | 35 |
+------- +-------- +--------- +----- +
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> Comparison Operator
> e50636® O®B

Employees above 30 years of age
Bces 30 O D8 O etSOmES

SELECT * FROM Employee
WHERE Age > 30;

Fo----- Fo------- Fommmmm - +--==- +
|[RegNo | Name | Address | Age |
Fo----- Fo------- Fommmmm - +--==- +
| ©e3 | CAMERON| coLOMBO | 35 |
| ©04 | DIANA | NUGEGODA | 40 |
Fo----- Fo------- Fommmm - +--==- +

< Comparison Operator
< 6366368 OB

Employees below 30 years of age
Bxes 30 O O &) e3ODES

SELECT * FROM Employee
WHERE Age < 30;

+------ t---m---- Fo-mmmm - +-=--- +
|[RegNo | Name | Address | Age |
+------ e e +----- +
| ©02 | BELLA | NUGEGODA | 28 |
+------ t---m---- R +-=--- +

>= Comparison Operator
> = e50638® IéDe

Employees aged 30 years or more
Bes 300 881 693 D8 63w

SELECT * FROM Employee
WHERE Age >= 30;

+o----- Fo-mmmm-- R LT +----- +
|RegNo | Name | Address | Age |
+------ F-------- e il +----- +
| @01 | AKON | KANDY | 30 |
| ©e3 | CAMERON| COLOMBO | 35 |
| ©04 | DIANA | NUGEGODA | 40 |
F------ Fe-mm——-- S F----=- +

30

<= Comparison Operator
<= eee® DO

Employees aged 30 years or less
Bes 300 @12 613 ¢h) 6630

SELECT * FROM Employee
WHERE Age <= 30;

Fo----- Fo--m---- Fommmm - +---=-- +
|[RegNo | Name | Address | Age |
Fo----- e R R T +-=--- +
| 01 | AKON | KANDY | 30 |
| @02 | BELLA | NUGEGODA | 28 |
Fo----- Fo--m---- Fommmm - +---=-- +

BETWEEN Comparison Operator
BETWEEN 63ze56® adee

Employees between 30 and 40 years of age
Bmes g8deg 308 4083 gd 6t30mess

SELECT * FROM Employee
WHERE Age BETWEEN 30 AND 40;

+------ Fo------- e i +----- +
|[RegNo | Name | Address | Age |
Fe----- Fo-mm—--- Fommmmmm - +----- +
| @01 | AKON | KANDY | 30 |
| ©e3 | CAMERON| cOLOMBO | 35 |
| @04 | DIANA | NUGEGODA | 4o |
+o----- Fo-mmmm-- e +----- +

IN Comparison Operator
IN e32636® 0D

Employees whose address is NUGEGODA or

KANDY

BB®6 REEemR) 653 BHRDG O® 63D

SELECT * FROM Employee
WHERE Address
IN("NUGEGODA", "KANDY");

+o----- Fo-mmmm-- Fommm e +----- +
|[RegNo | Name | Address | Age |
F------ F--mm—--- R b T +----- +
| @01 | AKON | KANDY | 30 |
| @02 | BELLA | NUGEGODA | 28 |
| ©04 | DIANA | NUGEGODA | 40 |
F------ F--mm—--- S Fe=--=- +

ictfromabc.com



SQL Wildcards

Used in conjunction with the LIKE operator in
the WHERE clause to search for patterns within
text fields.

N0 Bedy DG 0O 66880 WHERE 6386
&8 LIKE Smwde 650w Saddd )30 8.

% Matches zero or more characters
FREDBE 0 613 HBee ®Ees

- Matches a single character
FREDBH 115 ®ESB

1. Beginning with a specific letter
S5x00 gidBs pddsm O

Details of employees whose name starts with
letter B
B gmds @ 085 s 6t3dmBaies deSmd

Employee

SRR Fo-mmmm - e +----- +
| RegNo | Name | Address | Age |
+------- F-------- F---m----- +----- +
| @01 | AKON | KANDY | 30 |
| @02 | BELLA | NUGEGODA| 28 |
| @03 | CAMERON| COLOMBO | 35 |
| @04 | BENNY | GALLE | 4o |
F------- Fo------- F---m----- +----- +
SELECT * FROM Employee

WHERE Name LIKE "B%";

+o----- Fo-mmmm-- R LT +----- +
|[RegNo | Name | Address | Age |
+------ F-------- e il +----- +
| ©02 | BELLA | NUGEGODA| 28 |
| @04 | BENNY | GALLE | 4o |
F------- Fo------- F---m----- +----- +
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2. Ending with a specific letter
5600 qnisSs ¢dns d»

Details of employees whose name ends with
letter A
A edsS H® gdess O 6t3dmBxe® dedod

Employee
Feo------ Fommm——-- L +-=--- +
| RegNo | Name | Address | Age |
Fo--mm-- R EE T Fommmmm - +---=-- +
| AKON | KANDY | 30 |
| BELLA | NUGEGODA| 28 |
| CAMERON| COLOMBO | 35 |
| BENNY | 40 |

(o]
(O]
N

| GALLE

SELECT * FROM Employee
WHERE Name LIKE "%A";

Hmmm--- Hommmm-- Hmmmmmmmmn - +
|[RegNo | Name | Address | Age |
Hommmm- $emmmmna- R Hmmm- +
| ©02 | BELLA | NUGEGODA| 28 |
Hmmmm—-- Hmmmm———- Hmmmmmmmm- - +

REFER TO THE FOLLOWING TABLE FOR 3

AND 4 SUBTOPICS IN THE NEXT PAGE
Bo® 80ed g8 3 5 4 Brnam) S5 80D ORO
O 6E OS®.

Employee

F------ Fommmm- - LR EE LT +----- +
| RegNo| Name | Address | Age |
F------ Fommmm- - LR EE LT +---- +
| @01 | SHANE | KANDY | 30 |
| @02 | HANNAH | NUGEGODA| 28 |
| ©e3 | CHARLIE| cCOLOMBO | 35 |
| ©e4 | MICHAEL| GALLE | 40 |
| @05 | SARAH | MATHARA | 32 |
+------ +-------- et +----- +
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3. A specific letter or letters present at 5. Starting with a specified letter and

any position ending with a specified letter

Bz® SHoow sO8® S50 gmon 6wl gndt 5600 gnoSsl pidn B S&0» gnods ades
O»

Details of employees where HA exists at any

place in the name Details of employees whose names start with

»6® Boz® BSMHem HA O8» B3O8 letter H and end with letter A

B3O H gmeos epd@n D A agmeds adesd O »H®

&8 6e3OmBe® Bdmd
SELECT * FROM Employee

WHERE Name LIKE "%HA%"; Employee

s +--mm--- R +----- +
4mmmm-- LECEEEEEE LREEEEETEEEE o + | RegNo | Name | Address | Age |
|RegNo | Name | Address | Age | R R P — R — +
+o----- Hommmm-o- Hommmmmooe +----- + | ©@e1 | HANNAH| coLoMBO | 25 |
| 001 | SHANE | KANDY | 30 | | @02 | HERA | GALLE | 30 |
| ©02 | HANNAH | NUGEGODA | 28 | | ©@@3 | HENRY | KANDY | 28 |
| 003 | CHARLIE| cCOLOMBO | 35 | | @04 | HLENA | NUGEGODA | 35 |
| ©04 | MICHAEL| GALLE | 40 | PR PR T — - -- +
+------ el R +------ +

SELECT * FROM Employee
4. There is a specific letter in the WHERE Name LIKE "HZA";
second position
6c8 Shned B8&Dn gmos sO8® N Hoommmos Hommmm oo N +

| RegNo | Name | Address | Age |

. +------- +------- et +----- +

Details ofemployegsyvhose names have letter | 002 | HERA | GALLE | 30 |
A at the second position | 004 | HLENA | NUGEGODA | 35 |
260 6t o A O» 6t3dnBew Bedod fommm e fmm e o m e - fomm e +

SELECT * FROM Employee

WHERE Name LIKE "_A%";

+------ +-------- e +----- +
|RegNo | Name | Address | Age |
+------ +---m---- Fo-mmmm - +-=--- +
| @02 | HANNAH | NUGEGODA | 28 |
| 005 | SARAH | MATHARA | 32 |
+------ +-------- e +----- +
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LOGICAL OPERATORS
HBD 6®e®EdD

Used to combine two or more conditions in SQL
queries.

SQL B®e®dr 6meit 6cws 645 i) ®EnmS
FTREQ BBHOO B OB

Reference Table

Employee

Fo------ Fe=--=- R F----=- +
| RegNo | Name | Address | age |
Fo------ Fe=--=- L F----=- +
| @01 | AKON | KANDY | 35 |
| @02 | BKON | GAMPAHA | 40 |
| @83 | CKON | KANDY | 32 |
SRR Fo=--=- Fo-mmmmm - +----=- +

1) AND OPERATOR
Will return TRUE only if both conditions are met.

TRUE ety @@ 6c556% 6mISeit 6cm® ek
DB 5O,

[
S1AND S2

SELECT * FROM Employee
WHERE Address ='KANDY' AND age>30;

RESULT

FRR Hmmmmm- PR Hemmmn- +
| RegNo | Name | Address | age |
Hmmmmm-- Hmmm—-- Fmmmmmmmn- Hmmmm-- +
| @01 | AKON | KANDY | 35 |
| @03 | CKON | KANDY | 32 |
FRR Hmmmmm- PR Hemmmn- +

33

2) OR OPERATOR
Will return TRUE only if at least one of the
conditions is met.

TRUE epesey @R ecxies od® Dmens D
GBI HEOS €5¢50) FrHB SO,

52

S10R S2

SELECT * from Employee

WHERE age>33 OR Address= 'GAMPAHA';
RESULT

to-mmmm - - Fommmm o +------ +

| RegNo | Name | Address | age |
Fo-mmm o e Fommmm o t----o- +

| @01 | AKON | KANDY | 35 |

| ©02 | BKON | GAMPAHA | 40 |
Fo-mmm o e Fommmm o t----o- +

3) NOT OPERATOR

Used to reverse the result of a condition.
eMBEEBEm BBOEG sty ®tOdBO DD
DO,

Selects rows that do not meet the specified

criteria.
BHOD 6mISGEBHBD 5650 6BS 638 6IOR.

NOT C

SELECT columnl, column2,
FROM table_name
WHERE NOT condition;

SELECT * FROM customers
WHERE NOT Address = 'KANDY';

RESULT

Hemmmee- #emmmme- R Hemmmm- +
| RegNo | Name | Address | age |
R Fmmm - T Fommmm- +
| @02 | BKON | GAMPAHA | 40 |
Hemmmee- #emmmme- R Hemmmm- +
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ORDER BY keyword

SELECT E—which column
FROM [ <}—which table

ORDER BY ASC / DESC ;
which column

Reference Table

Employee

Fo--——-- L EEE T Fommmm - +--==- +
| RegNo | Name | Address | Age |
Fo------ Fo-mm——-- Fommmmmm - +----- +
| 1 | HELEN | GALLE | 33 |
| 2 | CHARLIE| KANDY | 27 |
| 3 | ALICE | coLoMBO | 28 |
| 4 | EDWARD | COLOMBO | 35 |
SRR Fo-mmmm - e +----- +

1. Ascending (ASC)
eeO3ingn

EXAMPLE
Arrange all details of employees in ascending

order of their name.
et3DmBen Bre® Btiond ADS6® H6e® epedindn
B8eD0D t3cmedd.

SELECT * FROM Employee
ORDER BY Name;

OR

SELECT * FROM Employee
ORDER BY Name ASC;

The default is ASC for the selected column.
GIN®HERD @ B tem 6e5058n ASC 68

RESULT

AR Fmmmmmenn R PR +

|RegNo | Name | Address | Age |

Hmmmmm- Hmmmmmm Hmmmmmm mmm-- +
3 | ALICE | coLOMBO | 28

| I
| 2 | CHARLIE| KANDY | |
| 4 | EDWARD | COLOMBO | 35 |
| 1 | HELEN | GALLE | |
LEEEEE T Fommm——-- S +----+
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2. Descending (DESC)
D3 wen

EXAMPLE
Arrange all employee details in descending

order of name.
etidwBPer Br® O PTer »He®
OO B8RO €5td.

SELECT * FROM Employee
ORDER BY Name DESC;

RESULT

Fo--mm-- R EE T Fommmmm - +---=-- +
| RegNo | Name | Address | Age |
Feo------ Fommm——-- L +-=--- +
| 1 | HELEN | GALLE | 33 |
| 4 | EDWARD | COLOMBO | 35 |
| 2 | CHARLIE| KANDY | 27 |
| 3 | ALICE | coLoMBO | 28 |
SRR Fommmmmm- S +----- +

3. ORDER BY Several Columns
Bbr BBsEBS eemneid®

When used with multiple columns, SQL sorts
the data first by the first column. If there are
same values, it then sorts by the next column,
and continues in the same way.

B BBEE 90® D) ©O» 80, SQL @GS
e e, gO® B0 gnd OV OB. OB

D@ gmns S 8, Do Beg®m Bdd 4xd OB®
DO® Do 686 E®OD &g O,

SELECT E—which column
FROM E—which table
ORDER BY [ |,

ASC / DESC ;

which column
EXAMPLE
Sorting all details of employees, names of
employees in ascending order and then in

descending order by salary

et3DniBen Bre® Bind, 6tldwiier He®E
ee03men BEedRBS 5w 5630 Drhes® Edediw®n
BEedrD t3mEs®
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Employee

Fo--——-- +------- Fo-mmmm - Fo----—- +
| RegNo |[Name | Address| Salary]|
Fo--——-- +------- Fo-mmmm - Fo----—- +
| 1 |ALICE | COLOMBO| 30000]|
| 2 |BOB | COLOMBO| 25000]|
| 3 |ALICE | COLOMBO| 32000]|
Fo--——-- +------- Fo-mmmm - Fo----—- +

SELECT * FROM Employee
ORDER BY Name ASC, Salary DESC;

RESULT

R Fmmmm - - o +
| RegNo |[Name | Address| Salary]|
Hmmmm—-- dmmmmme- Hmmmmm—n- Hmmmmmm- +

| 3 |ALICE | COLOMBO| 32000|
| 1 |ALICE | COLOMBO| 30000 ]|
| 2 |BOB | COLOMBO| 25000]|
SRR Fo-mm--- Fo-mmm--- Fo------ +

GROUP BY statement

Group rows with the same values into summary

rows.
DO GOES 58D 638 e3)M0® 658 D@D MEIE)
DOEB.

often used with functions to group the result-

set by one or more columns.

ede®’ B0 o ©Om Do @OHed HSHOE
D @ BOr DB 6] SBSEHS S
SBBOOE.

SELECT [ <}—wnich colum
FROM E—table name
WHERE E—condition

GROUP BY 5
which column

35

EXAMPLE

Getting the total cost that the employees had

spent.

6e30BS Bned® e O B0k @R WiSe.

Expenses

RS RS AR RS RRSSR— +
| CostID | RegNo | Name | Address | Cost |
RS docmaann TR RS RRSSS +
| 1] 1 | Akon | Colombo | 55000 |
| 2 | 2 | Bkon | Nugegoda | 60000 |
| 3 | 1 | Akon | Colombo | 10000 |
| 4 | 3 | Ckon | Gampaha | 10000 |
| 5 | 2 | Bkon | Nugegoda | 5000 |
RS RS TR RS RRSSS +

With conditions
eS6LE 65850

SELECT Name, SUM(Cost)
FROM Expenses

WHERE Cost > 5000
GROUP BY Name;

RESULT

Fe----- Fo-mm e e +
| Name | SUM(Cost) |
+------ Fommmmmm - +
| Akon | 65000 |
| Bkon | 60000 |
| Ckon | 10000 |
Fe----- Fo-mm e e +

Without conditions
CIMNHBEE SO

SELECT Name, SUM(Cost)
FROM Expenses
GROUP BY Name;

RESULT

Hmmm--- Hommmmmmmm—aee +
| Name | SUM(Cost) |
Hommmm- TR +
| Akon | 65000 |
| Bkon | 65000 |
| Ckon | 10000 |
fmmmm - D T +
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HAVING clause With conditions (WHERE)
emxett 850 (WHERE)
Was added to SQL because the WHERE

keyword cannot be used with aggregate SELECT Name, SUM(Cost)
FROM Expenses

functions. WHERE Cost > 10000
WHERE @r »ec6 608 & o0m ndm) ¢ GROUP BY Name
6K Bex) 6®c SQL 60 Doy DO god. HAVING SUM(Cost) > 10000;
HAVING filters groups (after GROUP BY), while RESULT
WHERE filters rows (before grouping). fomm o oo +
HAVING ®®% @#3thi® (GROUP BY O og3d) | Name | SUM(Cost) |
630» gm0, WHERE ®@G% 6838 (085t S0 P P, +
6250) 630 ERB. | Akon | 55000 |
| Bkon | 60000 |
+------ R e +
SELECT E—which column
First it filters rows where Cost is greater than
FROM table name
[ 4— 10,000,
WHERE [ <}—condition 58608 Cost & 10,000 O D&) B8 38
6O,

GROUP BY E—which column

It then groups the remaining rows by Name.

HAVING @ ; 9555ty OB GSE DO FHD ISR WOR.
condition For each name, it adds up the Cost values using
SUM.
&5z® 2@ eem®, SUM dmenesS Cost emeass
Expenses
Fommmmm - Fommmm - P B e + .
| CostID | RegNo | Name | Address | Cost | Finally, the HAVING clause keeps only those
Foommees Hommmes Fommo M N + groups whose total cost exceeds 10,000.
| 1| 1 | Akon | Colombo | 55000 |
| 2 | 2 | Bkon | Nugegoda | 60000 | o Dmwens’, HAVING dus38n @B 3o
| 3] 1 | Akon | Colombo | 10000 | @365 D2 10,000 950D NS SOH.
| 4 | 3 | Ckon | Gampaha | 10000 |
| 5 | 2 | Bkon | Nugegoda | 500 | . .
e feemeen e R et + Without conditions (WHERE)

eXeLs exn®:s® (WHERE)

SELECT Name, SUM(Cost)
FROM Expenses

GROUP BY Name

HAVING SUM(Cost) > 10000;

RESULT

+------ e +
| Name | SUM(Cost) |
F------ L +
| Akon | 65000 |
| Bkon | 65000 |
+------ Fo-mm - - +
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DISTINCT statement

Used to return only different values.
D3 EmHS @IS sty @) EBO D)
DOB.

SELECT DISTINCT E—which column

FROM ;
table name

EXAMPLE

Expenses

[ R —— PR —— oo R —— +
| CostID | RegNo | Name | Address | Cost |
mmmmmmee o o mmmmmmee - +
| 1| 1 | Akon | Colombo | 55000 |
| 2 | 2 | Bkon | Nugegoda | 60000 |
| 3 | 1 | Akon | Colombo | 10000 |
| 4 | 3 | Ckon | Gampaha | 10000 |
| 5 | 2 | Bkon | Nugegoda | 5000 |
mmmmmmee o o dmmmmmm - +

SELECT DISTINCT Name
FROM Expenses;

RESULT

SQL FUNCTION
SQL G

SQL functions are regarded as powerful tools
that allow data within a database to be
manipulated and transformed. They can be
used to perform various operations.

SQL G268 e BEG G D ®WiEOSBD
&9 5DOVDHG BOBOO @) R DS 6O
6L ttEe. DD odewnd® &g SBOOOD Fon
N DG BDTDE.

These functions are essential tools for
performing complex queries and data analysis
in SQL. Each function serves a specific purpose
and can be used in combination to achieve
desired results.

6®® HES SQL 8 ©oSHen DOn® 5w e
e 8e HOO sem) gosdmns 6®Ded® 68.
&z® DVEEEO 6D gO@HD 9 woO® &gmd
ged8m B8O D ®BO e®) TMREDD
O DG BTD.

Operation Examples

6®e®® E®HOS

Mathematical addition, subtraction,
calculations multiplication, division
OHNHDOG ®IHG | Dom SO, af) BOO, ®sn
S5 5O, eRE®

Data converting data types,
manipulation extracting substrings

e ®eBod® e OB® sHOLDHHEG
BB®, substring e

(15O
Statistical calculating averages,
analysis maximums, minimums
RN @SB, Eesd®, d®
RICRIIoN) ®EHRG BOH®
Date and time getting the current date,
operations calculating differences
B 5% 65@D | OO Exnc @) @S,
6®6mE® cOt3nd wHmHn SHO
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Below are some commonly used SQL
functions.

ooD credses Dued «HBon d» SQL Go
B8o0m.

EXAMPLE TABLE

Employee

Fo------ +-==--- Fo-mmmmm - Fo------- +
| RegNo | Name| Address | Salary |
Fo--——-- +----- Fo-mmmmm - Fo-mmm- - +
| 1 | AKON| KANDY | 50000 |
| 2 | BKON| COLOMBO | 60000 |
| 3 | CKON| GALLE | 55000 |
Fo------ +-==--- Fo-mmmmm - Fo------- +

The SUM() function calculates the total of a

numeric column.
SUM() &6 o550 S0t Domd @&
OB,

SELECT SUM(Salary)
FROM Employee;

LR L +
| suM(Salary) |
Fommmmmm oo +
| 165000 |
Fommmmmm oo +
2. AVG()

The AVG( ) function calculates the average value

of a numeric column.
AVG() B0 ©oRmsem BOdm eN@IBS S®E
®FBHE OB

SELECT AVG(Salary)
FROM employee;
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3. COUNT()

The COUNT() function counts the number of

rows that match a specified condition.
COUNT() Boo 86D 6mSedtinmd @6
638 ®E® @S OB,

Number of employees with a salary greater
than 50000
50000 © 828 BQeses @R 663DES 30250

SELECT COUNT(*)
FROM Employee
WHERE Salary > 50000;

L +
| COUNT(*) |
Fo-mmmmm - +
| 2 |
L +
1. MAX()

Returns the highest value in a column.
BOtDm 9mE® gmG @) 6&8.

SELECT MAX(Salary)
FROM Employee;

Hmmmmm e +
| MAX(Salary) |
e +
| 60000 |
e +
2. MINQ

Returns the lowest value in a column.
BGdm gi)® ¢mG @) 6¢8.

SELECT MIN(Salary)
FROM employee;

TR +
| MIN(Salary) |
oo +
| 50000 |
Hommmmmmm e +
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Additional functions

gSebn Go
Function Definition Example code
CONCAT() Joins two or more strings together. SELECT CONCAT(fName,'', 1Name)
string ecms 63 BBens Dm0 wdRse|FROM students;
£5380.
UPPER() Converts a string to uppercase. SELECT UPPER(f_name)
string e uppercase O etObmen|FROM students;
53®0.
LOWER() Converts a string to lowercase. SELECT LOWER(f_name)

HOO.

string ®m lowercase O et@Bmen|FROM students;

SUBSTRING() Extracts a portion of a string.

string D 0 ¢ ®TS®0.

SELECT SUBSTRING(f_name, 1, 3)
FROM employees;

LENGTH() Returns the length of a string. SELECT LENGTH(f_name)
string o €® ety @D ®S®0. FROM employees;
Aliases Aliases with Functions

Aliases are temporary names assigned to a
table or a column to simplify queries, improve
readability, or make the output more user-
friendly.

Aliases &) 8@e® 56 SORO, Brde® ®rrID
ODBrgn BOBO e®] SIme DIND sdE@-

Bomn® BHOO OROD®O 63 BOtO®O SO s
OB B 6.

Column Aliases
SELECT first_name AS Name
FROM employees;

Table Aliases

SELECT e.first_name,d.department_name
FROM employees AS e

JOIN departments AS d

ON e.department_id = d.department_id;

39

Aliases are commonly used with functions to
make the output more readable by assigning a

meaningful name to the computed result.
®HDG DG GEBORBO gHhods HO @) EedS
5Be®E OENS BEdn Bl ROD o SO® tse®)

Boos s@m dued Aliases o8 68.

SELECT SUM(salary) AS TotalSalary
FROM employees;

SELECT COUNT(*) AS EmployeeCount
FROM employees;

SELECT MAX(salary) AS HighestSalary
FROM employees;

SELECT department_id, AVG(salary) AS
AvgSalary FROM employees GROUP BY
department_id;
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SQL JOINS

Used to combine rows from two or more tables

based on a related column between them.

DB 6B 66 BB DO O BrE@O
BB B HDDEES 638 TR BBH®D
END DOB.

required columns

from both tables
SELECT join type

¥ [ F—vmee

FROM | A ||

table 1

table 1
column

table 2
column

For the explanations of joins, we use the
following tables.

Joins &l SO® sem), 48 s O D)
D08

Student

o o o +
| StID | StName | SpID |
o - mmmmm - o +
| 1 | Akon | 100 |
| 2 | Bkon | 101 |
| 3 | Ckon | 102 |
o - R o +
Sport

Hmmmmmmm o dmmmmm o +

| SportID | SportName |

Fommmm - Fomm e +

| 101 | Chess |

| 102 | carrom |

| 103 | Football |

Hmmmmmmm o dmmmmm o +

40

Types of Joins

INNER JOIN
Selects records that have matching values in

both tables.
DB 6cewBB BrEes® GG &rs DD eI
®8.

INNER JOIN

| TABLE 02

TABLE 01

SELECT *
FROM Student
INNER JOIN sport

ON Student.SpID = Sport.SportID;
RESULT

o Fommm - Fommm-- Fommmmm - Fmmmm e +
| StID | StName | SpID | SportID | SportName |
o Fommm - Fommm-- Fommmmm - Fmmmm e +
| 2 | Bkon | 101 | 1e1 | Chess |
| 3 | Ckon | 102 | 102 | carrom |
+------ Fommmmm- e dommmmmm - Fommmm oo +
LEFT JOIN

Returns all records from the left table, and the
matching records from the right table.

DBests ORED B3rE® Vo) 632 cménests DRD &)
®oE6eD DB @) 6&83.

LEFT JOIN

SELECT *

FROM Student

LEFT JOIN sport

ON Student.SpID = Sport.SportID;

RESULT

to----- B B e Fommmmmm- B et +
| StID | StName | SpID | SportID | SportName |
to----- B B e Fommmmmm- R et +
| 1 | Akon | 160 | NULL | NULL |
| 2 | Bkon | 101 | 1e1 | Chess |
| 3 | Ckon | 102 | 102 | carrom |
Fommm - Fmmmmmm - P R Fmmmmmmmmman +
NOTE

If there is no matching record found, the result
will be generated as NULL in right hand side.
®TEeBD VMO ®»F eanded »B, cmey e
589@ce NULL epts ssomen 68
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RIGHT JOIN
Returns all records from the right table, and the

matching records from the left table.
ceneses ORed Bre® oy 5w OB OxdD @
®R6G5® DB @) 6c83.

TABLE 01

FULL OUTER JOIN

A FULL OUTER JOIN combines the results of
both LEFT JOIN and RIGHT JOIN into a single
result set.

FULL OUTER JOIN, LEFT JOIN ¢ RIGHT JOIN
©6® 6cewBO 58O OB uBOE MHIDGE VOO
FTRERD OE.

FULL OUTER JOIN

SELECT *

FROM Student

RIGHT JOIN sport

ON Student.SpID = Sport.SportID;

RESULT

4o - Fommm - Fommm-- Fommmmm - Fmmmm e +
| StID | StName | SpID | SportID | SportName |
4o - Fommm - Fommm-- Fommmmm - Fmmmm e +
| 2 | Bkon | 101 | 1e1 | Chess |
| 3 | Ckon | 102 | 102 | carrom |
| NULL | NULL | NULL | 13 | Football |
4o - Fommm - Fommm-- Fommmmm - Fmmmm e +
NOTE

If there is no matching record found, the result
will be generated as NULL in left hand side.
BT DO ®E cxnfed »HY, OB o
5896 NULL epts ssanmc 8.

It returns all rows when there is a match in
either left or right table.

D3t 603 cwm@eses DRed wreBew 4rd® 80 Do
8o 638 sty @) 6eB.

SELECT *

FROM Student

LEFT JOIN Sport

ON Student.SpID=Sport.SportID
UNION

SELECT *

FROM Student

RIGHT JOIN Sport

ON Student.SpID=Sport.SportID;

RESULT

Hmmmm- Hmmmmm - mm---- Hmmmmmmm o dmmmmmmm e +
| StiD | StName | SpID | SportID | SportName |
+------ e +------ Fo-mmmm--- tommmmm e e +
| 1 | Akon | 100 | NULL | NULL |
| 2 | Bkon | 101 | 101 | Chess |
| 3 | Ckon | 102 | 1@2 | carrom |
| NULL | NULL | NULL | 103 | Football |
+------ e +------ Fo-mmmm--- tommmmm e e +
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Integrity Constraints
TRED 3068650

Rules applied to columns in a table to ensure
the accuracy and reliability of the data within
the database.

e BB BE 4rd DR BODESDDEG €369

BBOBBEDOE oS SO0 eeHm dxdm SOt
BEH) 6reED B8 68.

They are used to enforce data integrity and

prevent invalid data entry.

T e &3O eI BOOO 5 D o®
GMO® D FIED OB Bigro®d OB
DOEB.

There are three forms of Integrity constraints.
FmRER 306030 D@ o DD Sed.

1. Entity Integrity
RO TDEQO

Ensures that every row in a table is uniquely

identifiable.
DR 85z® c3BHIO GBS 6RE HEIIOD BT
B 58 DOG.

Prevents tables from having duplicate rows.
O® D guBoss 8 63 5D HeOa.

Strictly enforces that the identifying column is
both UNIQUE (no duplicates) and NOT NULL
(cannot be empty).

wee®e® 50z® UNIQUE (gxn80ss &cs)

& NOT NULL (865 8 emmzm) O @8 il
6EE DOIBOD OEB.

This identifying column is known as the

PRIMARY KEY.
600 HENHBDEB BO® PO 6RO 6@
BES6D.

42

2. Referential Integrity
68 ToR&R®

Ensures links between tables are valid.
D@ g0 5D8® 3€ Do® VD 39S OE.

Validates that every foreign key value entered
in the child table corresponds to an existing
record in the parent table.

Child ®xD0 gres 08 R ©E® MEOBD

60t eecR® parent Oxed sO8® 6B3gE®O
g0z DD D DEo®) OE.

If a matching parent record is not found, the
referencing is rejected to ensure no invalid links
are created between tables.

®TEEB® parent O® 6B38HE BENMBD GDIWTS
DS, OB O D@o® 62O RITE SV&HENC
6MOB RO cudnm BO® ceHm 6mE BOHO
uBBedes ®OH Q6.

name)

3. Domain Integrity
068 FooREDd

Ensures the data inside a specific cell is valid for

that column’s definition.
B3O emivns O g e DO HGted gbvd
coDB0 exnd DEo® D & WO.

For example, if a column is meant to hold a
person's age, it shouldn't accept text like

"Twenty" or impossible numbers like "-5".
CO®OIMBD 6@, SOdD DE HEORQEHLNGE
Bies O ®eBBO gemed woses B, & e
‘Be3es” OB eesg 683 -5 O oS 63D
€305) TOBB GEWT.

Data must strictly follow the defined type,

format, and range.
e B8 6650 SHOD®G OD @E e V@G,
PasdB ©® 0B il 6RE FROBDNGE DE

@aRe.

A list of SQL components that enforce
Domain Integrity.

068 FmREDOB DB o SQL 306D
QBe50Dn.

Data Types c5o Ob®
NOT NULL command
CHECK command
DEFAULT command

M=
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SQL Constraints
SQL &®ndD

SQL constraints are rules enforced on data
columns in a table to ensure data integrity and
accuracy. These constraints are defined when a
table is created or modified.

SQL @ on o SRHD  ©®
Bodesmde oS SO® ew) Oedm &ged
e 80t ® DOIOm O® B8 8. OdRDD
Sv@gne @om B0 e®] 6dned ®om B0 e®®
@O B o) &e.

The main types of SQL constraints are listed
below.
5t SQL 680 DV® s5HD ered.

NOT NULL
UNIQUE
CHECK
DEFAULT
PRIMARY KEY
FOREIGN KEY

o vk wWwnh o=

RESULT
DESCRIBE Employee;

+
|
fom o e

INT | NO
|
I
I
|
+

name

I

| VARCHAR(15)
| Address

I

I

VARCHAR(20)
VARCHAR(10)
VARCHAR(10)

|

|

|
Gender |
TelNo |
+

 ——— + — +
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NOT NULL

Ensures that a column cannot have a null value.
BOODO BB FOED HDG 6O DD 5HED

DO,

1. Applying the NOT NULL constraint

when creating a table

Do e3z8688 NOT NULL e®82nmoe 68®

SYNTAX
table name
CREATE TABLE (
| | | | NOT NULL,
| | | | NOT NULL,
| A | | N | NOT NULL
) | |
column name data type
EXAMPLE

Creating the Employee table below. Mentioning

all fields is mandatory.

s Employee 9@d Sb@nes SBO. Boe®

Dedy BcHs BOO ESOWG 6D.

Employee (RegNo, name, Address, Gender,

TelNo)

CREATE TABLE Employee (
RegNo INT NOT NULL,
name VARCHAR(15) NOT NULL,
Address VARCHAR(20),

Gender VARCHAR(10) NOT NULL,
TelNo VARCHAR(10) NOT NULL

)5

e
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2. Applying the NOT NULL constraint to
an existing table
s08» Oxpd»0 NOT NULL 6®8200wme 66:E®

SYNTAX

table name
ALTER TABLE Iil

MODIFY COLUMN | [ |
NOT NULL;
column name

r |

data type

4

EXAMPLE
It is mandatory to mention the Address field in
the Employee table.

Employee &xed&8 Address Sedgc ecns SO
BB Bo @mG.

ALTER TABLE Employee
MODIFY COLUMN Address Varchar(20) NOT
NULL;

RESULT (Applying NOT NULL)
DESCRIBE Employee;

+--------- e +------ +----- +
| Field | Type | Null | Key |
+--------- e +------ +----- +
| RegNo | INT | NO | |
| name | VARCHAR(15) | NO | |
| Address | VARCHAR(20) | YES | |
| Gender | VARCHAR(10) | NO | |
| TelNo | VARCHAR(10) | NO | |
+--------- e +------ +----- +
RESULT (Removing NOT NULL)

DESCRIBE Employee;

R ke e L L +------ +---=- +
| Field | Type | Null | Key |
F-----——-- e +------ +----- +
| RegNo | INT | NOo |
| name | VARCHAR(15) | NO | |
| Address | VARCHAR(20) | NO | |
| Gender | VARCHAR(10) | NO | |
| TelNo | VARCHAR(18) | NO | |
e R Fe------ +----- +

3. Removing the NOT NULL constraint
NOT NULL 8o 90 S8®

Here, the code is written in an equivalent
manner without the NOT NULL constraint.

6®88 NOT NULL c®@00me 62e® @5
MOB0 6D BHy EREB.

SYNTAX
table name

ALTER TABLE
MODIFY COLUMN |

|5

P o

column name data type

EXAMPLE
Removing the NOT NULL constraint on the
Address field in the Employee table.

Employee ®®e8 Address Ses8mecs NOT NULL
SONDB 9O SOO.

ALTER TABLE Employee
MODIFY COLUMN Address Varchar(20);

————————— +-------t
Default | Extra |
————————— +-------t
NULL | |
NULL | |
NULL | |
NULL | |
NULL | |
————————— +-------t
————————— F-------+
Default | Extra |
————————— +-------+
NULL | |
NULL | |
NULL | |
NULL | |
NULL | |
--------- Fo-----
44
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UNIQUE

Ensures that all values in a column or a group

of columns are unique.

BOOm 683 BO: @wenm o8 Boe® gmns

BB 630» RO 5HwSm OE.

1. Applying the UNIQUE constraint

when creating a table

0D 5z86®E UNIQUE 68000 6:E®

SYNTAX 01
table name

CREATE TABLE (

| | | | UNIQUE,

| | | | UNIQUE,

L 4 | L 4 | unzQue
) |

column name data type

EXAMPLE

Creating the Employee table below. All fields

except Gender must be unique.

=% Employee 9xd Sbv@xne S8®. Gender
50 WD BHO® 6By GBS BB GNE.

CREATE TABLE Employee (
RegNo INT UNIQUE,

Name VARCHAR(15) UNIQUE,

Address VARCHAR(20) UNIQUE,

Gender VARCHAR(10),

TelNo VARCHAR(10) UNIQUE

)

RESULT

DESCRIBE Employee;

e e T e +-----
| Field | Type | Null | Key
e e +------ +-----
| RegNo | INT | NO |

| name | VARCHAR(15) | NO |

| Address | VARCHAR(20) | NO |

| Gender | VARCHAR(10) | NO |

| TelNo | VARCHAR(10) | NO |
e e +----- +-----

45

SYNTAX 02

column name

| | |

| | | |
UNIQUE ([ ]),

UNIQUE ( [::%::])
)

column name

SYNTAX 03

table name
column name

table name
CREATE TABLE Iil (
| | <—r—j——data type
I

CREATE TABLE (
| | <—|Tdata type
| | | ’
| | | |,
UNIQUE ( | |, 4 s
column name
NOTE

UNIQUE can contain only 1 NULL value.
UNIQUE dem& NULL gmes 155 @8 estdS6

BT,

 ———— + — +
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2. Applying the UNIQUE constraint to 3. Removing the UNIQUE constraint
an existing table UNIQUE &8200wo6 @b S8®

s08» OO0 UNIQUE 8000 6:E® )
To remove a UNIQUE constraint, you need to

use the ALTER TABLE statement along with the

SYNTAX 01 table name DROP CONSTRAINT clause.

ALTER TABLE Iil UNIQUE es@@hdme 9ds SB® e, O B8
ALTER TABLE gom@me eseo DROP CONSTRAINT

ADD CONSTRAINT[ — <}——constraint name DOBE: HIDD) DS GRE.

UNIQUE (Q )5 SYNTAX
table name
column name
ALTER TABLE Iil

EXAMPLE DROP CONSTRAINT ;
The TelNo field in the Employee table must be
unigue. constraint name
Employee &ged TelNo Sedge goms 8o ame.
ALTER TABLE Employee EXAMPLE
ADD CONSTRAINT uq_TelNo Removing the UNIQUE constraint on the TelNo
UNIQUE(TelNo); field in the Employee table.
Employee &xed TelNo edged a8 UNIQUE
SYNTAX 02 SBNDDG 9O BHO.
table name
ALTER TABLE Employee
ALTER TABLE Iil DROP CONSTRAINT uqg_TelNo;
ADD UNIQUE ( );
column name
RESULT (Applying UNIQUE)
DESCRIBE Employee;
e D +------ +----- e +------- +
| Field | Type | Null | Key | Default | Extra |
R L L L +---=-- +-===- Fommmmmme- R +
| RegNo | INT | YES | | NULL | |
| Name | VARCHAR(15) | YES | | NULL | |
| Address | VARCHAR(20) | YES | | NULL | |
| Gender | VARCHAR(1@) | YES | | NULL | |
| TelNo | VARCHAR(10) | YES | UNI | NULL | |
R L L L +---=-- +-===- Fommmmmme- R +
RESULT (Removing UNIQUE)
DESCRIBE Employee;
+--------- e +------ +----- +--------- +------- +
| Field | Type | Null | Key | Default | Extra |
+--------- e +------ +----- +--------- +------- +
| RegNo | INT | YES | | NULL |
| Name | VARCHAR(15) | YES | | NULL | |
| Address | VARCHAR(20) | YES | | NULL | |
| Gender | VARCHAR(1@) | YES | | NULL | |
| TelNo | VARCHAR(10) | YES | | NULL | |
+--------- e +------ +----- +--------- +------- +
46
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DEFAULT

Sets a default value for a column if no value i
specified.

S

OGS BEHS DO 6N H® BOOD HEH

BBOBB F®EE 3.

This helps ensure that a column always has a

value, even if the user does not provide one.

SOBE®E) @R 6MMEBHS, SOODO ©z® OO

EOED gt DD uS BB 6@ cd 68.

1. Applying the DEFAULT constraint
when creating a table
DD e3z86B8 DEFAULT 82000 6RE®

SYNTAX

table name
CREATE TABLE j (

J

|
| DEFAULT [::%::],

default value

S
column name data type

RESULT

DESCRIBE Employee;

F--------- Fommmmmm o +------ +-----

| Field | Type | Null | Key

F--------- Fommmmmm o +------ +-----

| RegNo | INT | YES |

| Name | VARCHAR(15) | YES |

| Address | VARCHAR(20) | YES |

| Gender | VARCHAR(10) | YES |

| TelNo | VARCHAR(1@) | YES |

F--------- Fommmmmm o +------ +-----

 ——— + — +

EXAMPLE

Creating the Employee table above. Give
Nugegoda as the DEFAULT value for the
Address field.

9 Employee 8 Sv@gns SO®. Address
Dednn ecw DEFAULT gxcn er@es Nugegoda

Q) ees®.

Employee (RegNo, Name, Address, Gender,
TelNo)

CREATE TABLE Employee (
RegNo INT,
Name VARCHAR(15),
Address VARCHAR(20)
DEFAULT "Nugegoda",
Gender VARCHAR(10),
TelNo VARCHAR(10)

)5

1
1
1
1
I
1
-+

Extra |
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2. Applying the DEFAULT constraint to
an existing table
s08» OO0 DEFAULT es8200me 66E®

SYNTAX

table name
ALTER TABLE [:::%;j

ALTER Ij—COLUMN NAME

SET DEFAULT 5

default value

EXAMPLE

Set Nugegoda as the DEFAULT value for the
Address field in the Employee table.

Employee ®®e® Address Sedmo cH)
DEFAULT g®c 6@t Nugegoda @@» ecsie.

ALTER TABLE Employee
ALTER Address
SET DEFAULT "Nugegoda";

RESULT (Applying DEFAULT)
DESCRIBE Employee;

+--------- e +------ +----- +
| Field | Type | Null | Key |
R e L Fo----- +----- +
| RegNo | INT | YES |

| Name | VARCHAR(15) | YES |

| Address | VARCHAR(20) | YES |

| Gender | VARCHAR(10) | YES | |
| TelNo | VARCHAR(10) | YES |
Fo-mmmm - e L Fo----- +----- +
RESULT (Removing DEFAULT)

DESCRIBE Employee;

B LT +------ +----- +
| Field | Type | Null | Key |
Fo-mmmmm- - T e +----- +
| RegNo | INT | YES | |
| Name | VARCHAR(15) | YES | |
| Address | VARCHAR(20) | YES | |
| Gender | VARCHAR(1@) | YES | |
| TelNo | VARCHAR(10) | YES | |
Fo-mmmmm- - T e +----- +

NULL

NULL
NULL
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3. Removing the DEFAULT constraint
DEFAULT s82x0n0 90 858

To remove a DEFAULT constraint from a column,
use the ALTER TABLE statement along with the
DROP DEFAULT clause.

B0Od®sS DEFAULT &8me @b S50,

DROP DEFAULT d®x&n e®® ALTER TABLE
GG DD OB.

SYNTAX

table name
ALTER TABLE j

ALTER Ij— COLUMN NAME

DROP DEFAULT;

EXAMPLE

Removing the DEFAULT constraint on the
Address field in the Employee table.

Employee ®®e® Address ©Sedned &S
DEFAULT es@@r@wei 90 BB8.

ALTER TABLE Employee
ALTER Address DROP DEFAULT;

 —_——— — +
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CHECK

Ensures that the values in a column satisfy a

specific condition.
BOtOD gt OGS BGDD 6IDELEHEN
2B OD DO 595D DOB.

Helping to enforce domain integrity by
restricting the type of data that can be inserted

into a table.
DROWO e ® WG D &5 BB BE) BHedS
D68 DB D@D BBOO ce3emd 68.

1. Applying the CHECK constraint when
creating a table
DD z86®8 CHECK es®@0oe 6:E®

table name
column name

CREATE TABLE (
| | <—|T data type
|

| | | -

CHECK ([::%::])
)5

condition

EXAMPLE

Creating the Employee table above. Age should
be checked as 18 years or more.

9 Employee 9%d &Stengns BOHO. Ooes
g8oce 18 O ©5@B 6®) didde B® DS DE
RG.

CREATE TABLE Employee (
RegNo INT,
Name VARCHAR(15),
Address VARCHAR(20),
Age INT,
Gender VARCHAR(19),
TelNo VARCHAR(10),
CHECK (Age>=18)

)s
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2. Applying the CHECK constraint to an
existing table
sO8» Oxpdnd CHECK e8dmc 6:8®

table name
ALTER TABLE [:::%;]
ADD CHECK ([::%::]);

condition

EXAMPLE

Check whether the age of the members of the
Employee table is equal to or greater than 18
years.

Employee %68 e@)8m8x556® dces g8des, 18
O 6@nB 6m3 Ol D BB DR GWE.

ALTER TABLE Employee
ADD CHECK (Age>=18);

3. Creating a CHECK constraint with a
name
205 8580 CHECK :800mc Sb@ne 868

column name

table name
CREATE TABLE |i] (

<—|—data type
3

CONSTRAINT | A
CHECK

( (OR/AND) )
)3 column name

condition condition
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EXAMPLE
Creating the Employee table above. Age above
18 years or address Nugegoda should be
checked.
@ Employee @D SbH@rgns BBO. Ooes

g8ocg 18 O 8) 6m) BBHB RNEWeEBE, BGHD
B8 DE GWE.

Employee (RegNo, Name, Address, Age,
Gender, TelNo)

CREATE TABLE Employee (
RegNo INT,
Name VARCHAR(15),
Address VARCHAR(20),
Age INT,
Gender VARCHAR(19),
TelNo VARCHAR(10)
CONSTRAINT Age, Address CHECK
(Age> 18 OR Address ="Nugegoda")

)5
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4. Removing the CHECK constraint
CHECK e8@00m0 90 S0®

To remove a named CHECK constraint, you use
the ALTER TABLE statement along with the
DROP CONSTRAINT clause.
®8 o e CHECK &82)0me 99s SO0, @D
DROP CONSTRAINT &®ux&c ©®® ALTER
TABLE g5to®es e08o) 6E.

table name
ALTER TABLE j

DROP CHECK 5

constraint name

EXAMPLE
Removing the CHECK constraint on the Age
field in the Employee table.

Employee ®&xe® Age ©edned & CHECK
SBNDDG 9D BHO.

ALTER TABLE Employee
DROP CHECK CHK_EmployeeAge;
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PRIMARY KEY

A primary key is a field (or combination of
fields) in a database table that uniquely

identifies each record in that table.

OB BROD BX) 55D B8 OROD &8 Bedy
(6] Wedy Dodw) DO Owed &4d z®
OBHINOBO DB 6RE HED) ®.

The primary key must contain unique values

and cannot contain NULL values.
OB RO HB FWES o Bk (g d
NULL e®eeS gfo® 8 6®0.

Its main purpose is to ensure that each record
in the table can be uniquely identified and

accessed.

DB e go@en e OWed & ©E®
OHNOBO GBS 6EE HEDE®® &§ed®m B
S DD 3ED HOBE.

1. Applying the PRIMARY KEY
constraint when creating a table
DD ©5:8e®8 PRIMARY KEY 382006 6RE®

SYNTAX 01

table name
CREATE TABLE j (

| | | | PRIMARY KEY,

column name data type

RESULT

DESCRIBE Employee;

Fo-mmm - Fommmm e F------ +-=--- +
| Field | Type | Null | Key |
L Fommmm e F------ +-=--- +
| RegNo | INT | NO | PRI |
| Name | VARCHAR(15) | YES |

| Address | VARCHAR(20) | YES | |
| Gender | VARCHAR(10) | YES |

| TelNo | VARCHAR(1@) | YES |
L Fommmm e F------ +-=--- +

SYNTAX 02

table name

column name

CREATE TABLE (

<—|— data type
3

)

PRIMARY KEY ([::%::])
)

column name

SYNTAX 03

table name

column name

CREATE TABLE (
| | <—|—data type
3
|

| | | -

CONSTRAINT E—canstr‘aint name

PRIMARY KEY ([::%::])
)5

column name

EXAMPLE (SYNTAX 01)

CREATE TABLE Employee (

)5

51

 ——— + — +

RegNo INT PRIMARY KEY,
Name VARCHAR(15),
Address VARCHAR (20),
Gender VARCHAR (10),
TelNo VARCHAR (10)
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2. Applying the PRIMARY KEY 3. Removing the PRIMARY KEY

constraint to an existing table constraint
008o @0 PRIMARY KEY e8dmc 6:8® PRIMARY KEY &8@xdmc 90 8568
SYNTAX 01 To remove a primary key constraint, use the
table name ALTER TABLE statement along with the DROP
Iil PRIMARY KEY clause.
ALTER TABLE OB RO BB 9D OO DROP
ADD PRIMARY KEY (|$| ); PRIMARY KEY ®mz8e ©®® ALTER TABLE
GG O OE.
column name
SYNTAX 01 table name
EXAMPLE
ALTER TABLE Employee ALTER TABLE |i|

ADD PRIMARY KEY (RegNo); DROP PRIMARY KEY:
J

SYNTAX 02 EXAMPLE
table name ALTER TABLE Employee
ALTER TABLE Ii] DROP PRIMARY KEY;
ADD CONSTRAINT [ <f—constraint nane SYNTAX 02 cab
able name
PRIMARY KEY ( ); Iil
ALTER TABLE
column name DROP CONSTRAINT ;
constraint name
RESULT (Applying PRIMARY KEY)
DESCRIBE Employee;
e LT +o----- +----- S SRR LT +
| Field | Type | Null | Key | Default | Extra |
e LT +o----- +----- S SRR LT +
| RegNo | INT | NO | PRI | NULL | |
| Name | VARCHAR(15) | YES | | NULL | |
| Address | VARCHAR(20) | YES | | NULL | |
| Gender | VARCHAR(1@) | YES | | NULL | |
| TelNo | VARCHAR(1@) | YES | | NULL | |
F--------- Fommmm i mm o +------ +----- F---m----- F------- +
RESULT (Removing PRIMARY KEY)
DESCRIBE Employee;
F-----——-- e +------ +----- - +------- +
| Field | Type | Null | Key | Default | Extra |
F-----——-- e +------ +----- - +------- +
| RegNo | INT | NO | | NULL | |
| Name | VARCHAR(15) | YES | | NULL | |
| Address | VARCHAR(20) | YES | | NULL | |
| Gender | VARCHAR(1@) | YES | | NULL | |
| TelNo | VARCHAR(10) | YES | | NULL | |
Fommmm - Fommmm e Fo----- +--=-- L LR LT +
52
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Composite Primary Key
oo OB md

A composite primary key consists of two or
more columns in a table, used when a single

column cannot uniquely identify records.

250305 OB GROD DRDD BOT GBS 6M3
8 @S OSDD O® g0, 8 BOODO
O FDDB 6L WEIIBOD 63X SO $HD)

8.

Creating a composite primary key.
Soo NOBm dE SH®gnénes SOO.

column name table name
CREATE TABLE (
| | éleata type

I | | g

I | | |

PRIMARY KEY ( | LI &
)

column name

RESULT
DESCRIBE Employee;
F--------- Fommmmmm o +------ +-----
| Field | Type | Null | Key
e LT +o----- +-----
| RegNo | INT | NOo | PRI
| Name | VARCHAR(15) | NO | PRI
| Address | VARCHAR(20) | YES |
| Gender | VARCHAR(10) | YES |
| TelNo | VARCHAR(1@) | YES |
e LT +o----- +-----
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EXAMPLE
Creating the Employee table below. RegNo
Name are Composite Primary Key here.

and

e Employee 30 Sb@nguc 5®. RegNo )

Name 6®8 eo@aiD OB eRd 8.

Employee (RegNo, Name, Address, Gender,
TelNo)

CREATE TABLE Employee (
RegNo INT,
Name VARCHAR(15),
Address VARCHAR(20),
Gender VARCHAR(190),
TelNo VARCHAR(10),
PRIMARY KEY(RegNo, Name)

)5

————+ — +
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FOREIGN KEY
PHDRD B3RO

A foreign key is a field (or collection of fields) in
one table that uniquely identifies a row in

another table.

BB BROW X D OROD &S DEBHEHE
(6] Wedy DodE) DO DRdwd 380D
FRDB 6RE BDEDI B,

It ensures that the value in the foreign key
column(s) matches a valid, existing value in the

referenced table's primary key.

BedBn ot 80red® (6B) gmn 68 DG ORed
OB BREOH DEo®, BOSD FBGEWO BTG
RB B 3B OB.

1. Applying the FOREIGN KEY
constraint when creating a table
0D e5z86®8 FOREIGN KEY e85 6GE®

column name table name

CREATE TABLE (
| | éleata type
| | | g
| | | | column name
FOREIGN KEY ( )
y REFERENCES [ o | ([ , |)
3

primary table column name

RESULT

DESCRIBE Employee;

+--------- e +------ +----- +
| Field | Type | Null | Key |
+--------- e +------ +----- +
| RegNo | INT | NO | PRI |
| Name | VARCHAR(15) | YES | |
| Address | VARCHAR(20) | YES | |
| Gender | VARCHAR(1@) | YES |

| TelNo | VARCHAR(1@) | YES |

| DepCode | VARCHAR(5) | YES | MUL |
e e +------ +----- +

EXAMPLE

Creating the Employee table above. The
DepCode field is the FOREIGN KEY. It should be
related to the DepCode field in the Department
table.

emm Employee &30 St@rgncs S8®. DepCode
DeBPYE PEBHD oRd 0. di Department
Oxed DepCode Fedmn ) 38R Bi @me.

CREATE TABLE Employee (

RegNo INT,

Name VARCHAR(15),

Address VARCHAR(20),

Gender VARCHAR(190),

TelNo VARCHAR(10),

DepCode VARCHAR(5),

FOREIGN KEY(DepCode) REFERENCES

Department(DepCode)

)
————————— +-------t
Default | Extra |
————————— +-------t
NULL | |
NULL | |
NULL | |
NULL | |
NULL | |
NULL | |
--------- Fe------t

54

ictfromabc.com



Applying the FOREIGN KEY
constraint to an existing table
c08» ®xpd®m0O FOREIGN KEY 80w 6:8®

table name
ALTER TABLE j column name

ADD FOREIGN KEY ( )
REFERENCES [ o | ([, |)
)5

primary table column name

ALTER TABLE Employee
ADD FOREIGN KEY (DepCode)
REFERENCES Department(DepCode));

RESULT (Applying FOREIGN KEY)
DESCRIBE Employee;

e e +------ +----- +
| Field | Type | Null | Key |
e e +------ +----- +
| RegNo | INT | NO | PRI |
| Name | VARCHAR(15) | YES |

| Address | VARCHAR(20) | YES | |
| Gender | VARCHAR(10) | YES | |
| TelNo | VARCHAR(1@) | YES |

| DepCode | VARCHAR(5) | YES | MUL |
+--------- e +------ +----- +
RESULT (Removing FOREIGN KEY)

DESCRIBE Employee;

R e L Fo----- +----- +
| Field | Type | Null | Key |
R e L Fo----- +----- +
| RegNo | INT | NO | PRI |
| Name | VARCHAR(15) | YES |

| Address | VARCHAR(20) | YES |

| Gender | VARCHAR(10) | YES |

| TelNo | VARCHAR(10) | YES |

| DepCode | VARCHAR(5) | YES | MUL |
e e +------ +----- +
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Removing the FOREIGN KEY
constraint
FOREIGN KEY e3@00m0 @0 808

table name
ALTER TABLE [:::%;j
DROP FOREIGN KEY [::%::];

column name

EXAMPLE

Remove the existing FOREIGN KEY of the
Employee table, DepCode.

Employee ®®e8 ¢t &4t8 HosSom ¢nd O
DepCode @8 wds.

ALTER TABLE Employee
DROP FOREIGN KEY DepCode;

—_F — +

 —— —
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