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What is a Database? felibal) 3aeld A La

A database is like a digital warehouse where data is stored, organized, and
managed efficiently. It acts as a central hub for information, making it easier to
access and analyze data.
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Key Components of a Database:

e Data: Data is the facts or raw material (raw information) stored in a database,
such as customer details, product information, or financial records. It can be in
different formats like text, numbers, dates, or images. To understand these data,
they must be translated or interpreted to become information. Information is the
meaning that is given to the data through interpretation appropriately.
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e Tables: Tables are like virtual spreadsheets within a database. They have rows
and columns, where each row represents a specific record or instance, and each
column represents a particular piece of data. For example, a customer table may
have columns like ID, Name, Address, and Contact.
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¢ Relationships: Relationships define how tables are connected within a database.
They establish associations based on shared data elements. For instance, a
customer’s ID in one table can be linked to their orders in another. This helps
maintain data consistency and enables efficient data retrieval.
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e Queries: Queries are like search commands that allow users to extract specific
data from the database. Users can search, filter, and sort data based on the
specified criteria. For example, a query can be used to find all customers who
purchased in the last month.
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Types of Databases:
Here are some common types of databases:

Relational Databases (RDBMS) NoSQL Databases

_|_J_ K1 %@
>
>G>

K3
Object-Oriented Databases Hierarchical Databases
Network Databases Graph Databases

In-Memory Databases Time-Series Databases

g L
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DBMS and RDBMS:

DBMS (Database Management System) and RDBMS (Relational Database
Management System) are software systems used to manage databases; they have
different qualities.
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Why required DBMS?
A DBMS is required to efficiently manage an organization's data flow. It handles
tasks such as inserting data into the database and retrieving data from it. The DBMS
ensures the consistency and integrity of the data, as well as the speed at which data
can be accessed.
Examples: XML Window Registry, Forxpro, dbaselllplus etc.
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Why required RDMS?
Similarly, an RDBMS is required when we want to manage data relationally, using
tables and relationships. It helps in reducing data duplication and maintaining the
integrity of the database. RDBMS ensures that data is stored in a structured manner,
allowing for efficient querying and retrieval.
Examples: PostgreSQL, MySQL, Oracle, Microsoft Access, SQL Server etc.
¢ RDMS ) zlias 13l
pladiuly ¢ ABle JSa clilall 3l &y Ladie A@dlall ULl a8 3 ) alas ) ~liss o Jiall
aUai ey clilyl) saeld dadl o Jalially bl S5 QS 3 deluy sed lEall 5 Jglaal
BeliS g la i) g aSlatu Wl e Laa cdadaie 48 ylay Ll o 535 43all CLall ac) 85510
&y Y L SQL Server «Microsoft Access «Oracle <sMySQL «PostgreSQL :atial

What is the Key?
In RDBMS systems, keys are fields that take part in the following operations
on tables:
e To establish connections between two tables.
e To keep a table’s individuality.
e To maintain accurate and consistent data in the database.
[ ]

Possibly speed up data retrieval by enabling indexes on column (s).
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The following list includes the many key types that SQL Server supports:
1. Candidate Key

Primary Key

Unique Key

Alternate Key

Composite Key

Super Key

Foreign Key

Nk

What is a Primary Key?
A primary key is a single column value used to identify a database record uniquely.
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primary key has the following attributes:
e A primary key cannot be NULL
e A primary key value must be unique
e The primary key values should rarely be changed
[

The primary key must be given a value when a new record is
inserted.

Pnnn\vj Key

Al lad) Leal

8 ol ~lidall (585 o (S Y

83 8 nlnl) L) dad (685 o any

) Ll ad yuas o La el

JLEREN Ja G\JJJ e 74.«.15 ‘;ul.u?\ CUSAS\ ;Uasj EREN

What is Composite Key?

—A composite key is a primary key composed of multiple columns used to identify
a record uniquely
£ pal) lidal) oo La
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What is a Foreign Key in SQL?
Foreign Key references the primary key of another Table! It helps connect database
Tables.
¢ SQL A (AR zlidall 58 La
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Foreign key has the following attributes:

« A foreign key can have a different name from its primary key

« It ensures rows in one table have corresponding rows in another

« Unlike the Primary key, they do not have to be unique. Most often
they aren’t

« Foreign keys can be null even though primary keys can not
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What are transitive functional dependencies?

A transitive functional dependency is when changing a non-key column, might cause
any of the other non-key columns to change

Consider the table 1. Changing the non-key column Full Name may change

Salutation.
A L ) clial b Lo
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MEMBERSHIP ID [ FULL NAMES [ PHYSICAL ADDRESS [ SALUTATION

1 | Janet Jones | First Street Plot No 4 | Ms. ‘

2 Robert Ph | 3" Street 34 Mr.

3 Robert Phil ). 5" Avenue Mr. M C’kMﬂ"
C/ﬁMﬂtf in Name, \/ Salutation
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What is SQL Normalization?

—Normalization is a database design technique that reduces data redundancy and
eliminates undesirable characteristics like Insertion, Update, and Deletion
Anomalies.

—Normalization rules divide larger tables into smaller tables and link them using
relationships.

—The purpose of Normalization in SQL is to eliminate redundant (repetitive) data
and ensure data is stored logically.
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—Normalization in SQL databases offers several advantages such as data integrity,
reduction of data redundancy, efficient data storage, improved query performance
(in many cases), easier data maintenance, scalability, enhanced data modeling,
consistency, reduction of anomalies, and simplified schema changes.
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—Different levels of normalization exist, such as 1NF (First Normal Form), 2NF
(Second Normal Form), 3NF (Third Normal Form), and BCNF (Boyce-Codd
Normal Form)

(35S 2 kel 23 5a) BCNF 5 ¢ (Ul apdaill 3 5a3) 3NF

Note: in most practical applications, normalization achieves its best in the 3rd
Normal Form.
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INF (First Normal Form):
In 1NF, each column in a table contains only atomic values, meaning it cannot

be further divided. There should be no repeating groups or arrays of values within a
single column. Each row in the table should be uniquely identifiable.
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Example:

Original Table:
CustomerID Name Phone no.
1 Huda 8978847383
2 Ahmed 7899748899,

8899278299

3 Mohammed | 9877382892

INF Table:
CustomerID Name Phone no.
| Huda 8978847383
2 Ahmed 7899748899
3 Mohammed | 9877382892
2 Ahmed 8899278299

2NF (Second Normal Form):

In 2NF, the table is already in INF, and each non-key column is dependent on the

entire primary key. If there are partial dependencies, those columns should be moved

to a separate table.
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Example:
Original Table:
OrderID | ProductID | ProductName | Category | Price
1 1 Laptop Electronics | 1000
2 2 Smartphone Electronics | 800
3 3 Laptop Electronics | 900
2NF Table:

Table 1: Products

ProductID | ProductName | Category
1 Laptop Electronics
2 Smartphone Electronics
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Table 2: Orders
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OrderID | ProductID | Price
1 1 1000
2 2 800
3 1 900

3NF (Third Normal Form):
In 3NF, the table is already in 2NF, and there are no transitive dependencies. Non-
key columns should not depend on other non-key columns. If there are such

dependencies, those columns should be moved to a separate table.
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Example:

Original Table:
CustomerID | OrderID | ProductID | ProductName | Price | CustomerName CustomerEmail
1 1 1 Laptop 1000 | Huda Huda@example.com
2 2 2 Smartphone 800 | Ahmed Ahmed@example.com
3 3 1 900 Ali Ali@example.com

3NF Table:

Table 1: Customers

CustomerlID CustomerName CustomerEmail

1 Huda Huda@example.com

2 Ahmed Ahmed@example.com

3 Ali Ali@example.com

Table 2: Products

ProductID | ProductName

1 Laptop

2 Smartphone

Table 3: Orders

OrderID | CustomerID | ProductID | Price
1 1 1 1000
2 2 2 800
3 3 1 900
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BCNF (Boyce-Codd Normal Form):
BCNEF is an advanced form of normalization that addresses certain anomalies
that can occur in 3NF. It ensures that there are no non-trivial functional dependencies
of non-key attributes on a candidate key. Achieving BCNF involves decomposing

tables further if necessary.
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Introduction to SQL

SQL (Structured Query Language) is a computer programming language
designed specifically for maintaining and modifying databases in
Relational Database Management Systems (RDBMS).. It offers
statements and commands for creating database structures. Users can
interact with databases to access, modify, and manage structured data
by creating queries. Regardless of the underlying database management
system, SQL offers a consistent and effective way to work with
databases.
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What Can SQL do?

SQL can execute queries against a database

SQL can retrieve data from a database

SQL can insert records in a database

SQL can update records in a database

SQL can delete records from a database

SQL can create new databases

SQL can create new tables in a database

SQL can create stored procedures in a database

SQL can create views in a database

SQL can set permissions on tables, procedures, and views
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SQL constraints

¢ Rules for the data in a table can be specified using SQL constraints.

e The kinds of data that can be entered into a table are restricted by
constraints. This guarantees the reliability and accuracy of the data in the
table. The action is stopped if there is a violation between the constraint
and the data action.

e Column-level or table-level constraints are both possible. Table level
restrictions apply to the entire table, while column level constraints just
affect the specified column.
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In SQL, the following restrictions are frequently applied:
p oSk Sy AUl 3580 (Gadal 2y « SQLs2
¢ NOT NULL: A column cannot have a NULL value by using the NOT

NULL flag. ‘
NOT NULL.43e alasiuly NULL 4ed e 3 ganll (5580 o)) (Sar ¥

¢ UNIQUE: A unique value makes sure that each value in a column is
distinct. ;
B man 3 ganll 8 Aad JS (685 ) By jall Al el
e PRIMARY KEY: A NOT NULL and UNIQUE combination. Uniquely

identifies each table row.
A8 JS Jeadl  Caa JS 0 UNIQUE. s NOT NULL (e g
e FOREIGN KEY: Prevent acts that would break linkages between tables.
Jshaadl G Ul Y adadi 28l Ol aiay
e CHECK- Verifies if the values in a column meet a certain requirement.
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e DEFAULT: If no value is specified, DEFAULT sets a default value for
the column. ;
2 saall 4l yid) dad ety DEFAULT sty ¢daid () dani o3y ol 13

e CREATE INDEX - Used to easily create and access data from the

database.
ULl B2 B (e A gen L) J g ) 5 il o LESY aadtin
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SQL command types

1. Data Definition Language (DDL): The commands that fall under
this group provide the ability to define data, its form, and the way
it is linked to each other through the use of commands to create
tables and a database. Common DDL commands include
CREATE, ALTER, and DROP.

SQL Iyl ¢ s

iyl Al de ganall 028 Gania i Gl el YD g8 (DDL): il iy pat dsd -
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2. Data Manipulation Language (DML): This group contains
sentences whose purpose is to give the ability to deal with data
without affecting its structure and general form so that you can
query data, add records, and delete or modify them. Common
DML commands include SELECT, INSERT, UPDATE, and
DELETE.

Jalaill e 5,08l slae ) Ldan Jaa e de senall 038 (5 sia3 (DML): il dadlae 22l - ¥
el Adliza) g ULl (e 2Dl i€y G alall Ll 5 et e il () 50 Uil ae
UPDATE SINSERT 5 SELECT 4xlill DML _alsl geati lebaai 5 Ledds

DELETE.

3. Data Control Language (DCL): This set of commands helps in
defining the permissions that can be granted or taken away from
users in the database. Common DCL commands include GRANT
and REVOKE, which are used to assign or remove permissions
to users or roles.

OSar ) i3 pasd e el sY) de sane aelu (DCL): clibad) & oSal 4 - ¥
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Introduction to SQL Server SQL dd ) dasia

—Microsoft is the vendor of SQL Server. We have different editions of SQL
Server, where SQL Server Express is free to download and use.

—SQL Server consists of a Database Engine and a Management Studio (and
lots of other stuff that we will not mention here). The Database engine has
no graphical interface - it is just a service running in the background of your
computer (preferably on the server). The Management Studio is a graphical
tool for configuring and viewing the information in the database. It can be
installed on the server or on the client (or both).

OsS dus ¢ SQL Serveros 4dlise &l jlaa) LAl SQL Server. &b & Microsoft

At s Jo yull WlawSQL Server Express
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A Service running on the
computer in the background

Ready

A Graphical User Interface to the database used for
configuration and management of the database

SQL Server

Page 4 of 20



SQL Databases A B jucalaal)

SQL Server Management Studio

—SQL Server Management Studio (SSMS) is a GUI tool included with
SQL Server for configuring, managing, and administering all
components within Microsoft SQL Server.

SQL A& 313} g3 g

SQL (5 diacaall daa sus ) p2iiniall dgal 5 3181 SQL Server Management Studio 2= —
Microsoft SQL Server.dal Lgi a5 b sSall asea ¢ SilServer

—The tool includes both script editors and graphical tools that work
with objects and features of the server.

e s LS e s Al dpe sas 1) 52V g dpaill el ) ) jaa o Y Jaids —
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—A central feature of SQL Server Management Studio is the Object
Explorer, which allows the user to browse, select, and act upon any
of the objects within the server. It can be used to visually observe and
analyze query plans and optimize the database performance, among
others. SQL Server Management Studio can also be used to create a
new database, alter any existing database schema by adding or
modifying tables and indexes, or analyze performance. It includes the
query windows which provide a GUI based interface to write and
execute queries.

Vs « Object Exploreri SQL Server Management Studio - 438 sall 3 juall —
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[ & Microsoft SQL Server Management Studio = ol
3‘ File Edit View Query Debug Tools Window Community Help
\
N 5 Y 2 L
0|0 |eF W S|

i | school -| 9 Beate b 0 v 35 (] 37 QDS 2R
1| obj r - 5QLQueryl.sql- P..SCHOOL (sa (52)"] [ g - roperties
( 1 SQL Server select * from SCHOOL| ‘\i}
N6 (@ PCs8235\DEVELOPMENT QL Serve -

5 [ Databases

% (3 System Databases
= LIBRARYSYSTEM 1
" coXour Database Write your Query here
‘\2 J SCHOOL
=" "W [ Database Diagrams
= [ Tables
% (L3 System Tables
% 1 dbo.CLASS
# 2 dbo.COURSE
Your % [ dbo.GRADE
3 dbo.SCHOOL =l A A

Tables: @ deestuoent
% [ dbo STUDENT_COURS ||| 3 Resuts | 7y Messages

n PC88235\DEVELO}
Detail

® O dbo.TEACHER Schoolld  SchoolName Description Address Phone PostCode PostAddress
# O dbo.TEACHER COURS 11 e The best school Telemak  NULL  NULL NULL
@ [ Views 2 277 wr OK School UsA NULL NULL  NULL
@ (@ Synonyms 3 3 NTNU The second best school ~ Trondheim  NULL ~ NULL NULL | Display name PC88235\DEVELOR
@ (3 Programmability 4 4 Universty of Oslo  The thirdbest school  Oso NULL NULL  NULL
@ (3 Service Broker
7 [ Storage
® i ( )
- (4)  The result from your Query
@ | J WEATHERDATA
) [ Security Name
@ B Server Objects . The name of the connection.
S ' (& Query executed successfully. PC88235\DEVELOPMENT (10.50 ... | s (52) | SCHOOL | 00:00:00 | 4 rows
Ready lnl Col21 Ch21 INS

SQL Server Management Studio

—When creating SQL commands and queries, the “Query Editor” (select
“New Query” from the Toolbar) is used (shown in the figure above).

Oe a2 Dl A MaMaiul) ) e aladiil o ¢ SQLSial 5 el 5l ol 2 —
(Dl JSa) 3 i se g WeS) (<l 50Y) Loy i

—With SQL and the “Query Editor” we can do almost everything with
code, but sometimes it is also a good idea to use the different
Designer tools in SQL to help us do the work without coding (so
much).

c:\:t;a).d\ u\.g.}la.ﬁ\ e\la.u.nb \:173_)33 c«‘;-ii dS.\ e\:ﬁj\ LL}SA:i "em.a_un‘z}\ JJM"J SQL e\d;:\.ub —
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K Microsoft SQL Server Management Studio

SH4E8,
) - 1 Execut
Object Explorer -

Connect ~ | @3 4 B

yry Debug Toos Window Community  Help

te b v 33 ;au 37 iy | i
X || -SQLQuerylsal.ING (sa (53))* | Object Explorer Deraiis

select * from CUSTOMER

© |3 PCBE235\DEVELOPMENT (SGL Server 10.0.2531
(= [ Databases
[ System Databases
[J myolcme
|J scapa
& | )] scHooL
| TEsT
[ Secury
[ Server Objects
# [ Replication
(3 Management

-sa)

<

[ Resuls | [y Messages

- X
=]
-
@
You write your
SQL Code here
-

|

Customerld  Customemumber  LastName  FirstName  AreaCode

1 § 1000 Smith John 12
F 100 Jackson  Smith 45
3z 1002 Johnsen  John 2

Address  Phone

Califomia 11111111 @
London 22222227
London 33333333

Your results wi
appear in

5| (@ Query exerured successfully.

PCBAZ3SIDEVELOPMENT (10.05P1)  sa(53) INVOICING 00:00:00 3 rows

Ready

Lnt Col 23 chz3 HS

Create a new database using the wizard

It is quite simple to create a new database in Microsoft SQL Server
using the wizard. Just right-click on the “Databases” node and select

“New Database...”

Fllaal) aladialy Saas ity i@ el

g

wistall ) Jail kéé Microsoft SQL Server. (8 saaa Gy sacld L) s Jeud) (1

L Baaas bl sac @

Microsoft SQL Server Management Studio

s "l ae ) @ sk e el

File Edit Wiews Debug Tools Window  Community  Help

S Newauery | [By | [y |5 2 B o

Connect - 4J 4J o ] B

=] La PC85235 (50L Server 10.0,2531 - sa)
=23

3= Mews Database...

= [ TE
lJ Attach..,

Restore Database...

Restore Files and Filegroups.. .

BEEEEEER
Indnininivinis

Start PowerShell
Reports

[ Securi

£ Serve Refresh

[ Replication
[ Management
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There are lots of settings you may set regarding your database, but the
only information you must fill in is the name of your database:

S0 el Ll i) sae @ slais Lo Lt LSy il calalae Y1 (g S0 ellia
el dalal) ULl sacl8 and 4 L ke clile Cany Sl B 5l e glaall

E New Database g@@

5 St + 24 Hel
2 General <5 sornl - [ e

27 Options
27 Fllegroups Database name |
Owrer: <default

LogioalName File Type Fiegroup Initial Sioe (ME] | Autogionth

Rows Data PRIM&RY 3 By 1 MB, unrestricted growth
_log Log Mot Applicable 1 By 10 percent, unrestricted ar

Feady < Ed

Add

You may also use the SQL language to create a new database, but
sometimes it is easier to just use the built-in features in the
Management Studio.

e e 058 a¥) Liamy & (K15 Baaa iy sac s oLy SQL 4l aladin Wayf el
A& Management Studio (2 4ieaall Gl juall alasin)

Create a table using the wizard

Open the database that you created, right-click on the selection Tables,
a menu appears, choose a “Table....” from it.

gllaall aladiiady §gaa el

Al i g o ghaadl mant e el bl 5 g cgilinly cadd il cilill) sac 8 i)
A Jga" Al
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File Edit View Debug Tools Window Help
P~ ) (G | L NewQuey iRt G| 6 0B [9 - - SVE
Object Explorer v 1 X
Connect~ 3 3 m °F [Z] .4
=] La ASMAL (SOL Server 12,0.2000 - =sa)
= [ Databases

3 System Databases

[J ReportServer

[J ReportServerTempDB

= [_J test]
[ Database Diagrams

m Co g

L3 View Table...

3 Syno File Table...
3 Prog :
C3 Senvi Filter
[ Stora Start PowerShell
A Secu
l_J test? Reports
[0 Security Refresh

[ Server Objec.
1 Replication
[d Management

After that, the table design interface appears, which contains the
column name and the graph type, add columns and select the graphic
type for each column.

deﬁ?m)‘tyJL:ﬁA‘)SMY\

File Edit View Project Debug Table Designer Tools Window Help

P81~ il (5 i | o NewQuery [ £ (T | & G2 (B3| 9 - & - SI-53 [ | b
P =assigd.
Object Explorer MRS ASMAA test] - dbo.asd X
Connect~ 2] 2 m ¥ [7] .5 Column Name Data Type Allow Nulls
£ [ ASMAA (SOL Server 120.2000-s3) ~ l§ [ int
& [ Databases first_name warchar(33)
[ System Databases
lJ ReportServer lastname varchar(30)
|| ReportServerTempDB address wvarchar(50)
= | testl
3 Database Diagrams Column Properties
(= 3 Tables

VAN

3 System Tables

[3 FileTables (General)
=l dbo.asd (Name) id
C3 Views Allow Nulls Ves
4 Synenyms Data Type int
3 Programmability Default Value or Binding
1 Service Broker ~ Table Designer
[ Storage (General)
3 Security
[J test?
[ Security

To add data to the table, right-click on the table name, after savingit, a
menu appears, choose from it “Edit Top 200 Rows".
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Al Al el adain dey g oJpandl anl o Ga) Gkl 3 i o sandl ) bl dilay
. “Edit Top 200 Rows” &«

Lz Solution1 - Microsoft SQL Server Management Studio
File Edit View Project Debug Tools Window Help

P - 15 el G| S NewQuery [y iy i | 6 Ga |9 - - S-5 | =
Object Explorer ~ ] X

Connect~ 4 4 T E‘E
= La ASMAA (SOL Server 12.0.2000 - sa) &
[ [ Databases
[ System Databases
[J ReportServer
lJ ReportServerTempDB
= [ testl
3 Database Diagrams
= [ Tables
3 System Tables
[ FileTables

&
\T:ilews Table...
[ Synom Design
3 Progra Select Top 1000 Rows
[23 Service Edit Top 200 Rows
3 Storag Script Table as >

[ Securit
[J test? View Dependencies
3 Security
3 Server Objects
|1 Replication Policies »

Full-Text index 3

Qutput Facets
Show output from: I: Start PowerShell hd | P | = 2

Reports >

)

Rename

Delete

Refresh
Properties
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SQL DDL commands using Scripts

<) Jla) aladialy SQL DDL sl

The SQL CREATE DATABASE Statement

The CREATE DATABASE statement is used to create a new SQL
database.

Cilily 3acld ¢ LAY SQL 44l s
Buaa SQL wlily 32clé LY CREATE DATABASE ! alasdiul ofy

Syntax Y diua

CREATE DATABASE databasename;
SQL CREATE DATABASE Example
The following SQL statement creates a database called "testDB":
clily 3as18 e L&Y SQL A&l sl Jlia
"testDB": e calily sacld (Ll 4,00l SQL ! Py

Example Jlia
CREATE DATABASE testDB;

The SQL DROP DATABASE Statement

The DROP DATABASE statement is used to drop an existing SQL
database.

Cilily sacld (i) Cida SQL 43
335> 9o SQL iy 33218 1 DROP DATABASE ! plasinl &y

Syntax ¥ disa

DROP DATABASE databasename;
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SQL DROP DATABASE Example
The following SQL statement drops the existing database "testDB":

Cilily Bacld (bliul) cilal SQL 43 ) Jlia

"teStDB" 53 5 sall cilily sac 18 Caday 4050 SQL Ll a5y

Example Jlia
DROP DATABASE testDB,;

The SQL CREATE TABLE Statement

The CREATE TABLE statement is used to create a new table in a
database.

Jsia sLAN SQL 4ad yal
L) 33e 6 8 aaa Jsaa eLiiY CREATE TABLE al alasin &y

Syntax ¥ e

CREATE TABLE table_name (
column1 datatype,
column2 datatype,
column3 datatype,

-

The column parameters specify the names of the columns of the
table.

Jsaall saae i slaad column colalee aaas

The datatype parameter specifies the type of data the column can
hold.

A sanll Ledle (5 giny o) (S S bl & 5 datatype dalaal) aas
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The data type can be one of the following categories:

e Numeric such as INT, TINYINT, BIGINT, FLOAT, REAL, etc.

e Date and Time such as DATE, TIME, DATETIME, etc.

e Character and String data types such as CHAR, VARCHAR, TEXT,
etc.

e Unicode character string such as NCHAR, NVARCHAR, NTEXT, etc.

e Binary such as BINARY, VARBINARY, etc.

e Other such as CLOB, BLOB, XML, CURSOR, TABLE, etc.

A sl gaa) bl g s oS o (S

13 Y Loy (REAL 5 <FLOAT 5 <BIGINT 5 <TINYINT 5 ¢« INT o iy 0

) (DATETIME «TIME « DATE e < 51 5 & il o

&l ) L TEXT SVARCHAR 5 CHAR Jie Judludl s i jaYl e

13 s (NTEXT s cNVARCHAR 5 « NCHARUi« Unicode —ial ilulu e
13 ) Les VARBINARY 5 BINARY Jie il

413 ) L sTABLE sCURSOR XML sBLOB 5 CLOB Ui« s 53l

SQL CREATE TABLE Examples
doa sl SQL 43 sl ALia)

Example-1 Y Jla

The following example creates a table called "Persons" that contains
five columns: PersonlID, LastName, FirstName, Address, and City:

(oaddll (i yra el duad o (5 sing "GalaBYI" any Jaa oLl S JE A i
Aall 5 ool siall s ¢ aY) an¥l gy Alilall ausl g

CREATE TABLE Persons (
PersonliD int,
LastName varchar(255),
FirstName varchar(255),
Address varchar(255),
City varchar(255)
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The PersonlID column is of type int and will hold an integer.
e e e s int g sl (e PersonlID 2 gee

The LastName, FirstName, Address, and City columns are of type
varchar and will hold characters, and the maximum length for these
fields is 255 characters.

«aal e sinius varchar ¢ i) ge (& Al 5 ol siadl 5 Js¥) an¥) s ABlall and 32ec]
GPYODJAJ)M\D&J}H@&Y\MU

The empty "Persons” table will now look like this:

b LS V1 &l M oalasIN Jsaa san

PersoniD LastName FirstName Address City

Example-2 Y Jua

The following example creates a table called " Employee" that
contains five columns: Empld, LastName, FirstName, Address, and
City:

a5 il gall o yaar Bree dsad o (5 giny "Calh sl e Jsan oLty U QA o 5
A4l 5 o)) sinll 5 (J Y an¥l g (Alilall
CREATE TABLE Employee (
Empld int,
LastName varchar(25),
FirstName varchar(25),

Address varchar(100),
City varchar(20)

);

The Empld column is of type int and will hold an integer.

a2 e s disangint g sill (s Empld 2 sesd)
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The LastName, FirstName, Address, and City columns are of type
varchar and will hold characters and the maximum length for these
fields is 255 characters.

Gl e s siaius varchar g sl (e (o8 Anaal s o)) siall g S5V awl) 5 Alilall ol 3aec]
L ja Yoo ga Jgiall ol Jglal iV aally

The empty " Employee" table will now look like this:

Empld LastName FirstName Address City

The SQL INSERT INTO Statement

The INSERT INTO statement is used to insert new records in a table.
It is possible to write the INSERT INTO statement in two ways.
Jdssadl B ad ) 0¥ SQL A4l s
sl 3aas SO ) Y INSERT INTO el aladiad o,
i,k INSERT INTO ke 44US (Saall (1

Syntax <Y disa

The first way specifies both the column names and the values to be
inserted.

If you are adding values for all the columns of the table, then no need
to specify the column names in the SQL query. However, make sure
that the order of the values is in the same order as the columns in the
table.
Lol 3l s ) a5 Baae Y eland (A 6Y) 48 hall aaas
SQL. adei) 8520 Y] eland 3paail oo )a D o san) srac prand 2 Ailialy o g S 13)
sl g saee Y g i Gty adill casi yi () (e ST el aa g
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Firstway:  As¥ 43kl
INSERT INTO table_name (column1, column2, column3, ...)
VALUES (value1, value2, values, ...);

Second way: 4l 4y Ll

INSERT INTO table_name

VALUES (value1, value2, values, ...);
SQL INSERT INTO Example

Jsia b o 1Y SQL A&l ol Jlia

Insert value in the first way. The column names are used here
Lia 3aac Y eland aladinl 23y V) 45, Hally dadl) Jaal

INSERT INTO Employee (Empld,LastName,FirstName, ADDRES
S,City)

VALUES (1, ‘Ali', 'Wael', 'lIraq’, 'Basra');

INSERT INTO Employee (Empld,LastName,FirstName, ADDRESS
,City)

VALUES (2, 'Mohammed', 'Saad’, 'lIraq’, '‘Baghdad');

Insert value in the second way.
AN 45, kil dadl) A
INSERT INTO Employee
VALUES (3, 'Huda, 'Salim', 'Iraq’, 'Basra’);
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The SQL SELECT Statement

Jdsa A ad 1aai SQL 4Aad s
The SELECT statement is used to select data from a database.

The data returned is stored in a result table, called the result-set.
ULl BaclE (e ULl 2083l SELECT el alasia oy
Ul e pana (o U Jgan A lgela )l & Al UL 0 ja0 a0
Syntax
SELECT column1, column2, ...
FROM table_name;

Here, column1, column2, ... are the field names of the table you want
to select from the data. If you want to select all the fields available in
the table, use the following syntax:

13) bl (e saa 2y 55 A Jsaadl s clasd & ccolumn2 ccolumnT «la
(AN el el andinal ¢ Jganl) 85 8 giall J sial) 28I ppaat oy 53 S

SELECT * FROM table_name;

If the above query is executed, then all record is displayed.
Ml JS (et odle ] 2Dl 25 &5 1)

Example  JYs
SELECT Empld, LastName FROM Employese;

SELECT * FROM Employee;
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The SQL DROP TABLE Statement

Jde> (bliul) il SQL 4l sl

The DROP TABLE statement is used to drop an existing table in a
database.

ULl BaclE 83 ga g0 Jgoa L.y DROP TABLE ! alaatiul S

Syntax ¥ diua

DROP TABLE table_name;

SQL DROP TABLE Example
Jota (blﬁu\) aial SQL A&t sl Jlia
The following SQL statement drops the existing table "Persons":
" ol AV 5 g sall Jsand) Talanly 4000 SQL il a5

Example J&s
DROP TABLE Persons;

SQL TRUNCATE TABLE

The TRUNCATE TABLE statement is used to delete the data inside a
table, but not the table itself.

Jd> cliby ad ((pUa)) Cidal SQL 4
Jsall g5 ed saall Jala 33 g gall Gl (23 TRUNCATE TABLE 3 ke alaaial oy

P
Syntax ¥l dima

TRUNCATE TABLE table_name;
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The SQL ALTER TABLE Statement

The ALTER TABLE statement is used to add, delete, or modify columns
in an existing table.

The ALTER TABLE statement is also used to add and drop various
constraints on an existing table.

Jsia il SQL 43t al
A se dsia el Juaed o ada ol iy ALTER TABLE sbe alasiul o)
2550 o o Al Loy 58 Llin 5 8Ly Uil ALTER TABLE & _be plasiu o
ALTER TABLE - ADD Column
To add a column in a table, use the following syntax:
3ga8 d8lda) - Jgand) puas
(GG ¥ e addul ¢ J o (B0 sec AdLaY

Syntax <Yl daxpa
ALTER TABLE table_name

ADD column_name datatype;

ALTER TABLE - ADD Column Example

The following SQL statement adds an "Email" column to the
"Employee” table:

il sl J g ) s S 3l 3 e A SQL il e

29a8 A8l - Jgan il JUia
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Example Jia
ALTER TABLE Employee

ADD Email varchar(255);

ALTER TABLE - DROP COLUMN

To delete a column in a table, use the following syntax (notice that
some database systems don't allow deleting a column):

ga8 (baliul) ciis - Jgandl yuas
Coday zeandt Y il ae ) g8 dadail Gany O aa¥) A0 Arpall aadiul (Jsan A 3 e Cadal
(25as

Syntax

ALTER TABLE table_name
DROP COLUMN column_name;

ALTER TABLE - DROP COLUMN Example
39a8 (Bliual) Cida - Jgaa il JUa

The following SQL query deletes the "Email" column from the
"Employee’ table:
" Calh gl Jsaa e s SV a sl 3 gae Caday N SQL i) o s

Example
ALTER TABLE Employee

DROP COLUMN Email;
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ALTER TABLE - ALTER/MODIFY DATATYPE

Sl g5 Jad/ yad - Jgand) i

To change the datatype of a column in a table, use the following
syntax:

AU Aapall aadiul (Jgan (A3 e Qlily g g puadl

Syntax
ALTER TABLE table_name
ALTER COLUMN column_name datatype;

ALTER TABLE - ALTER/MODIFY DATATYPE Example
lilad) £ o8 Jaant/ sl - J g i Jlia

The following SQL query changes the datatype of a column
“LastName” of the datatype "varchar(25)" in a table “Employee” to be
in a new datatype of "nchar(70)" :

gl 3 "LastName" aseall clly g et Jull SQL 2dlaiu) o
:""nchar(10)" sl Sbdl e 3l N "Employee" Jsall & "varchar(25)" St

Example
ALTER TABLE Employee
ALTER COLUMN LastName nchar(10);

Note: To change the datatype of any column in a table, the new

datatype must be compatible with the entered data.

e ) gie 3aal) bl & 55 (s O Gaag Ul B asee ol iy & 55 sl Adaadl
Al atlll
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BN Al pla Y SQL 4 sl

The SELECT DISTINCT statement is used to return only distinct
(different) values.

i 5y jal) adll e la Y SELECT _wl aladinl o

Inside a table, a column often contains many duplicate values; and
sometimes you only want to list the different (distinct) values.

33y 8 a8 3y Jatd 3y 53 Ulad 5 685 Sl all (e dpaedl e 3 ganll (5 giag Lo Wle ¢Jsaad) Jala

L
Syntax
SELECT DISTINCT column1, column2, ...
FROM table_name;
Example
Customers table:
CustomerID CustomerName Address City
1 Ahmed Mohammed Iraq Basra
2 Hana Saad Syria Damascus
3 Amer Sultan Iraq Baghdad
4 Abdulrahman Saleh Saudi Arabia Makkah
5 Zainab Mohammed Iraq Basra
6 Noof Saud Saudi Arabia Jeddah

Select all the different addresses from the "Customers" table:
["Customers” J s (e il o gliall area gls )
SELECT DISTINCT Address FROM Customers;
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Result

Address
Iraq
Syria
Saudi Arabia

If you omit the DISTINCT keyword, the SQL statement returns the

"Address" value from all the records of the "Customers" table:

4l (0 "Address" ded SQL el umy s ¢ DISTINCTAmubuY) 4all Caday b 13
"Customers" Jsaa Clas

SELECT Address FROM Customers;

Result

Address
Iraq

Syria
Iraq
Saudi Arabia
Iraq
Saudi Arabia
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The SQL WHERE Clause

The WHERE clause is used to filter records.

PRA A 5 _palaa

SQL 4a! 3 WHERE 4l

Fiale Aisna da g ydi Lgule galai 1 O aadl) el Aubai] WHERE alea aladiud o3

(WHERE ilex

It is used to extract only those records that fulfill a specified condition.

Syntax

Aadd 2ana oy o8 Al OS] 21 ASY daladiul oy

SELECT column1, column2, ...
FROM table_name;
WHERE condition;

Example

Select all customers from Iraq:
SELECT * FROM Customers
WHERE Address='Iraq’

Result
CustomerID CustomerName Address City
1 Ahmed Mohammed Iraq Basra
3 Amer Sultan Iraq Baghdad
5 Zainab Mohammed Iraq Basra
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Text Fields vs. Numeric Fields

SQL requires single quotes around text values (most database
systems will also allow double quotes).

Wl cililal) e ) 8 Aalail alane praniine) Aseall] all Jga 334 (i) e SQL ksl
(A 3234 (LY ledlny

However, numeric fields should not be enclosed in quotes:
(ol edle (s Auad ) Jsaad) ey i Y el aa g

Example
SELECT * FROM Customers
WHERE CustomerlID =1;

Operators in The WHERE Clause
WHERE L 4 daaiicall cdlalaall

The following operators can be used in the WHERE clause:
:WHERE ilea 8 40 < lrall aladin (e

Operator Description Example
Jaladll a5l Jbe
_ Equal SELECT * FROM Customers
(5 sl WHERE CustomerlD = 3;
S Greater than SELECT * FROM Customers
e S WHERE CustomerID > 3;
< Less thqn SELECT * FROM Customers
(n al WHERE CustomerlID < 3;
o Greater than or eﬁqual SELECT * FROM Customers
S 5l e S WHERE CustomerID >= 3;
- Less than or qual SELECT * FROM Customers
Sl 5l (0 ol WHERE CustomerlD <= 3;
Not equal. Note: In some
- versions of SQL this SELECT * FROM Customers
operator may be written | WHERE CustomerID <> 3;
as =
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PRA A 5 _palaa

e .‘gé::d:':;)m (Ssbuila e
138 4US L5 38 SQL @l laal
1=< Jaladl

Between a certain range

BETWEEN .
Cma (Bl

SELECT * FROM Customers
WHERE CustomerID
BETWEEN 3 AND 6;

To specify multiple
possible values for a

IN column
3 gaz] Alaing Badalle i Baadl

SELECT * FROM Customers
WHERE City IN (‘Basra', 'Baghdad’);

Search for a pattern
(The percent sign (%)
represents zero, one, or
multiple characters, and
the underscore sign (_)
represents one, single
character)

L e Eaall
Jici (%) A siall dnaill a3l
sae gl 13l g B ja o 158a
Aland) ada L3l Al 5 syl
(1al 5 G ja Jiai ()

LIKE

Ex: Find any address that starts with
IISII?

SELECT * FROM Customers

WHERE Address LIKE 'S%';

Ex: Find any address that ends with
llall?

SELECT * FROM Customers
WHERE Address LIKE '‘%a’;

Ex: Find any address that
have "ra" in any position

?

SELECT * FROM Customers
WHERE Address LIKE ‘%ra%/

Ex: Find any address that
have "r" in the second position
?

SELECT * FROM Customers
WHERE Address LIKE "_r%"

Ex: Find any address that
starts with "I" and is at least 2
characters in length?
SELECT * FROM Customers
WHERE Address LIKE 'I_%"

Ex: Find any address that
starts with "I" and is at least 3
characters in length?
SELECT * FROM Customers
WHERE Address LIKE 'I__%"

Ex: Find any address that

starts with "I" and ends with "q"?
SELECT * FROM Customers
WHERE Address LIKE '1%q";
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Note: The WHERE clause is not only used in SELECT statements, it is
also used in UPDATE, DELETE, etc.!

Important points agea Jalis

e When creating a new database successfully, you can view the newly
created database in the Object Explorer. If the new database does
not appear, you can click the Refresh button or press F5 keyboard to
update the object list.

G U laslal a5 i cliladl saeld e oliSay rlads suna cilily sacls sLi) e

j Uluaat™ ol 948 aill eliSad chaaall Cllall sacld ekt W113) "Object Explorer”
L)) Al Cuaail FS mailiall da gl e Jaaiall

e Be Careful before dropping a database. Deleting a database will
result in the loss of complete information stored in the database.

ALl e glaall (ylad ) il 3aclE Cada (53 5an il 3acld (Llin)) Gada J8 153s (S
Ukl 3acE | 8 45 53

e Tables are database objects that contain all the data in a database

(unit of storage).
Baa g) lilad) 5ac 8 6 53 s gall i) 48K e (g g Al i) 528 IS o Jglaall
(CriA3

e In tables, data is logically organized in a row-and-column format
similar to a spreadsheet. Each row represents a unique record, and
each column represents a field in the record.

dS Jiay . lila) Jsaad 4l 39a8 g Chua Bauaily Rhaie JSIy SULAI apdai oy (Jglaad) (&
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e The INSERT INTO statement is used to insert new records in a table,
whereas the ALTER TABLE - ADD statement is used to add a new
column in a table.

ke aladiul &b laiw ¢Jgan (8 S CBlaww =) 0¥ INSERT INTO 5_ke aloadivl o3

Jsaall 8 aaa 3 see BLSYALTER TABLE - ADD

e SQL keywords are not case sensitive: select is the same as SELECT.
SELECT & s select ;< aY) Alal dulua cud SQL 2 dsulul) el

e Semicolon after SQL Statements: this is the standard way to
separate each SQL statement in database systems that allow more
than one SQL statement to be executed in the same call to the server.

dalail & SQL 3 ke IS Juadl dpuldll 45, L) o o3 1 SQL <l 2ay Aa siiall ALaldl)
AL Jlai¥) uis 8 SQL el (e ST 240 a2 i) ae ) g8
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The SQL SELECT INTO Statement

The SELECT INTO statement copies data from one table into a new
table.

A Jeas A asl g Jean e byl &usy SELECT INTO ! a5

Syntax1 (Copy all columns into a new table)
(3> Jsaa ) 33 Y) 488 £us) Syntaxd
SELECT *
INTO new_table
FROM old_table
WHERE condition ;

Syntax2 (Copy only some columns into a new table)
(2> Jsan ) i saac V) any i) Syntax2
SELECT column1, column2, ...
INTO new_table
FROM old_table
WHERE condition;

Note: The new table will be created with the column-names and types
as defined in the old table. You can create new column names using
the AS clause.

Wiy anaill Jsaall 8 dane g LS Lgel il 5 Baae V) elanly aaall Jsaall olis) 2y ;A28adla
CAS Aas aladiul saas saac| land (L)
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Example

If we have the Customers table in the database testDB:

testDB ULl 31cls (o eMasdl Jgaz lua) oS 13

CustomeriD CustomerName Country City

1 Ahmed Mohammed Iraq Basra

2 Hana Saad Syria Damascus
3 Amer Sultan Iraq Baghdad
4 Abdulrahman Saleh Saudi Arabia Makkah

5 Zainab Mohammed Iraq Basra

6 Noof Saud Saudi Arabia Jeddah

A) The following SQL statement creates a backup copy of table
"Customers":

el Jsan (e dpdaliia da Ly Il SQL el a st -
SELECT * INTO CustomersBackup2023
FROM Customers;

B) The following SQL is used to copy the table "Customers" into a new
table "CustomersBackup2023" in another database "test2db":

ama Jes G Sl Jpn mad W SQL el e - o
" test2db" s sl by sacld L4 "CustomersBackup2023"

SELECT * INTO test2db.dbo.CustomersBackup2023
FROM testDB.dbo.Customers;

C) The following SQL copies only a few columns into a new table:
raa Jsan 8 T saee] daiay gowty U SQL el a iy - @
SELECT CustomerName, Country INTO CustomersBackup2023
FROM Customers;
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D) The following SQL copies only the Iragi customers into a new table:
s Joon (N Jad ) jall o Seal) geuty JEN SQL el 4ty - &
SELECT * INTO CustomersBackup2023
FROM Customers
WHERE Country ='Iraq’;

Note: SELECT INTO can also be used to create a new, empty table
using the schema of another. Just add a WHERE clause that causes
the query to return no data.

Jsas bl aladinly ¢ Jls aaa Jean LY SELECT INTO phdivl Wail (Say 14iadle
il Y 2Bt pla ) a2e () g25 A WHERE dlas i) (5 s clile Lo, Al

SELECT * INTO new_table
FROM old_table
WHERE 1=0;

The SQL ORDER BY Statement

The ORDER BY statement is used to sort the result-set in ascending or
descending order.

The ORDER BY statement sorts the records in ascending order by
default or using the ASC keyword. To sort the records in descending
order, we use the DESC keyword.

(SO sl gaeliat cag i Z3) de sene 3,3 ORDER BY el alaaiul aiy

LS U aladinly ) ol gl JS saelad (agyi <Badl 354 ORDER BY el st
. DESC A Al aadinss ¢ 3508 (s i Sl 5 a1 ASC Al

Syntax
SELECT column1, column2, ...
FROM table_name
ORDER BY column1, column2, ... ASC|DESC;
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Examples

day) ) b _puaalaall

A) The following SQL statement selects all customers from the
"Customers" table, sorted by the "Country" column (in ascending
order by default because we did not specify the order type)

L i) "AlI" 0 g s AN e "eDlaadl" Jgan e sDkaall Pt L“;Lﬂ\ SQL ) 22y - i
(Ul & 5 aan A1 LY Val i) Lae s

SELECT * FROM Customers

ORDER BY Country;

Result

CustomerID CustomerName Country City

1 Ahmed Mohammed Iraq Basra

3 Amer Sultan Iraq Baghdad
5 Zainab Mohammed Iraq Basra

6 Noof Saud Saudi Arabia Jeddah

4 Abdulrahman Saleh Saudi Arabia Makkah

2 Hana Saad Syria Damascus
B) The following SQL statement selects all customers from the

"Customers" table, sorted DESCENDING by the "Country” column:
in AP VISEEIEN \;ﬂ)u :\..u)A "o Slaadl" djd.a %) ¢ azll e GJU\ SQL el 2 -

SELECT * FROM Customers

ORDER BY Country DESC;

Result

CustomeriD CustomerName Country City

2 Hana Saad Syria Damascus
4 Abdulrahman Saleh Saudi Arabia Makkah

6 Noof Saud Saudi Arabia Jeddah

T Ahmed Mohammed Iraq Basra

5 Zainab Mohammed Iraq Basra

3 Amer Sultan Iraq Baghdad
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C) The following SQL statement selects all customers from the
"Customers" table, sorted (in ascending by default) by the
"Country” and the "CustomerName" columns:

Iy Laelal) 4o ¢"eDlaall Json e o Dlaall A apaaty U SQL el 4ty — &
"Jaandl ansl 5 "ALIM (53 a0 Can (a6
SELECT * FROM Customers
ORDER BY Country, CustomerName;

Result

CustomeriD CustomerName Country City

1 Ahmed Mohammed Iraq Basra

3 Amer Sultan Iraq Baghdad
5 Zainab Mohammed Iraq Basra

4 Abdulrahman Saleh Saudi Arabia Makkah

6 Noof Saud Saudi Arabia Jeddah

2 Hana Saad Syria Damascus

D) The following SQL statement selects all customers from the
"Customers” table, sorted ascending by the "Country" and
descending by the "CustomerName" column:

L;J'mj "alI" s Gaclial 4..6).4 "o Slandl" dji,é %) ¢ azll A ‘_‘,JLSJ\ SQL el -
Mdaard) anl™ 3 gee s
SELECT * FROM Customers
ORDER BY Country ASC, CustomerName DESC;

Result

CustomeriD CustomerName Country City

5 Zainab Mohammed Iraq Basra

3 Amer Sultan Iraq Baghdad

1 Ahmed Mohammed Iraq Basra

6 Noof Saud Saudi Arabia Jeddah

4 Abdulrahman Saleh Saudi Arabia Makkah

2 Hana Saad Syria Damascus
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The SQL UPDATE Statement

The UPDATE statement is used to modify the existing records in a
table.
Il G333 sa sall SOl Jiaail UPDATE ! aladiad o
Syntax
UPDATE table_name
SET column1 = value1, column2 = value2, ...
WHERE condition;

Note: Be careful when updating records in a table! Notice the WHERE
clause in the UPDATE statement. The WHERE clause specifies which
record(s) that should be updated. If you omit the WHERE clause, all
records in the table will be updated!

UPDATE. & le -8 WHERE 4lea Jaa¥ 10 saall 3 COlalll dpaai vie 153a (S ;4B
i  WHERERLes (it b 13) Lekas Cny ) (<33Madl) Jsd) WHERE e 3
[J 52l (8 O sl e uaad

Examples

A) The following SQL statement updates the first customer
(CustomerID = 1) with a new person name and a new city:

Apdey Ban padd auly (V= daendl Cagre) J¥) daanll Cany Ml SQL ) sy -
R XVIPN

UPDATE Customers
SET CustomerName = 'Hussein Ali', City = 'karbala’
WHERE CustomerlD = 1;

Result
The following message appears: 4l Al ) el

(1 rows affected)
Completion time: 2023-10-13T21:44:13.6738293+03:00
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To view the table records after modification, we execute the following
SQL statement:
(S SQL el 2835 el amy J gaad) Sl il priny

SELECT * FROM Customers;

CustomeriD CustomerName Country City

1 Hussein Ali Iraq karbala

2 Hana Saad Syria Damascus
3 Amer Sultan Iraq Baghdad
4 Abdulrahman Saleh Saudi Arabia Makkah

5 Zainab Mohammed Iraq Basra

6 Noof Saud Saudi Arabia Jeddah

B) The following SQL statement will update the customer’s name to
"Abdul Aziz Fahd" for all records where the country is "Saudi
Arabia":

Lt 0585 Al ol el "agd 5 5al) ae® L aead) ansd Cupaay ) SQL el a5
"33 gl Ay ol ASLaall” A gl

UPDATE Customers
SET CustomerName = 'Abdul Aziz Fahd'
WHERE Country = 'Saudi Arabia’;

Result

The following message appears: 4t Al )l el

(2 rows affected)
Completion time: 2023-10-13T22:33:27.6202344+03:00

To view the table records after modification, we execute the following
SQL statement:
1 SQL el 2805 ¢ Jpaill azy J gaadl las (al jpaisY

SELECT * FROM Customers;
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CustomerID CustomerName Country City

1 Hussein Ali Iraq karbala

2 Hana Saad Syria Damascus
3 Amer Sultan Iraq Baghdad
4 Abdul Aziz Fahd Saudi Arabia Makkah

5 Zainab Mohammed Iraq Basra

6 Abdul Aziz Fahd Saudi Arabia Jeddah

c) If you omit the WHERE clause, ALL records will be updated, So
the following SQL statement will update the customer’s name to
"Abdul Aziz Fahd" for all records:

UPDATE Customers

SET CustomerName = 'Abdul Aziz Fahd'

Result
The following message appears: 4dull Al )l jelss

(6 rows affected)
Completion time: 2023-10-13T723:10:12.9263944+03:00

To view the table records after modification, we execute the following
SQL statement:
1Al SQL el 2835 ¢ haaill amy J gaad) s (gl jain¥

SELECT * FROM Customers;

CustomeriD CustomerName Country City

1 Abdul Aziz Fahd Iraq karbala

2 Abdul Aziz Fahd Syria Damascus
3 Abdul Aziz Fahd Iraq Baghdad
4 Abdul Aziz Fahd Saudi Arabia Makkah

5 Abdul Aziz Fahd Iraq Basra

6 Abdul Aziz Fahd Saudi Arabia Jeddah
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The SQL DELETE Statement

The DELETE statement is used to delete existing records in a table.

Jsaall 853 sa sall COall GAST DELETE el aladiad o3y
Syntax
DELETE FROM table_name;
WHERE condition;

Note: Be careful when deleting records in a table! Notice the WHERE
clause in the DELETE statement. The WHERE clause specifies which
record(s) should be deleted. If you omit the WHERE clause, all records
in the table will be deleted!

DELETE 5e 8 WHERE iles Jaa¥ 1050 3 clandl Gt sie | 5ia oS siliadle
sisd WHERE iles ity i 13] Lgdia cany 3 (< Mand)) Jaadl WHERE ilea 283
Idjdaj\ ng EJ};}A\ S e als

Example

The following SQL statement deletes the customer "Zainab
Mohammed" from the "Customers" table:

s Saall" Jgan (o "hane (ot Jpenl) iy I SQL el o sy

DELETE FROM Customers
WHERE CustomerName= 'Zainab Mohammed’;

Result

The following message appears: Ul ALl el

(1 rows affected)
Completion time: 2023-10-14T00:25:44.7946797+03:00

To view the table records after deletion, we execute the following SQL
statement:
(Sl SQL el 2855 caiall any Jgaal) o ial jeind
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SELECT * FROM Customers;

CustomerID CustomerName Country City

1 Ahmed Mohammed Iraq Basra

2 Hana Saad Syria Damascus
3 Amer Sultan Iraq Baghdad
4 Abdulrahman Saleh Saudi Arabia Makkah

6 Noof Saud Saudi Arabia Jeddah

DELETE All Records

Deleting all rows in a table is possible without deleting the table. This
means that the table structure, attributes, and indexes will be intact:

il s Jsaadl i o) (rg 120 5 Jsandl Cada (50 Jgaad) (& Castuall A1S Cada (Sl (e

Al (0 S A Hled
Syntax 1 Or Syntax 2
DELETE FROM table_name; DELETE * FROM table_name;
Example

DELETE FROM Customers;
DELETE * FROM Customers;

Result

The following message appears: Ul ALl el

(6 rows affected)
Completion time: 2023-10-14T00:25:44.7946797+03:00

To view the table after deletion, we execute the following SQL
statement:
(Ml SQL el 2855 cbiall axy Jgaall (ol il

SELECT * FROM Customers;

CustomerID CustomerName Country City
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The SQL SELECT TOP Clause

The SELECT TOP clause is used to specify the number of records to
return.

Lesla) el O3ladlh axe 3T SELECT TOP dlea aladiul o4
The SELECT TOP clause is useful on large tables with thousands of

records. Returning a large number of records can impact on
performance.

O OSay ) YT e (g siad Al 5 Sl Jglaadl 8 5080 SELECT TOP dlea uins
o) e EBlaldl e jaS 2ae gla ) i

Syntax

SELECT TOP number | PERCENT column_name(s)
FROM table_name
WHERE condition;

The SQL SELECT TOP Clause Example

If we have the Customers table in the database testDB:

testDB OLilul 3acls o eMasdl Jga> luad o8 13]

CustomerlD | CustomerName Country City

3 Ahmed Mohammed | Iraq Basra

4 Hana Saad Syria Damascus
2 Amer Sultan Iraq Baghdad

1 Abdulrahman Saleh | Saudi Arabia Makkah

6 Zainab Mohammed | Iraq Basra

5 Noof Saud Saudi Arabia Jeddah

The following SQL statement selects the first four records from the
"Customers" table:

e Maadl" i e (Y1 ¥ el U SQL el 2asy
SELECT TOP 4 * FROM Customers;
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Result

CustomerID | CustomerName Country City

3 Ahmed Mohammed | Iraq Basra

4 Hana Saad Syria Damascus
2 Amer Sultan Iraq Baghdad

1 Abdulrahman Saleh | Saudi Arabia Makkah

The SQL SELECT TOP PERCENT Example

The following SQL statement selects the first 50% of the records from
the "Customers" table:

e Slandl" Jsaa e SOl e 00 Jl U SQL ) 22ay
SELECT TOP 50 PERCENT * FROM Customers;

Result
CustomerIlD | CustomerName Country City
3 Ahmed Mohammed | Iraq Basra
4 Hana Saad Syria Damascus
2 Amer Sultan Iraq Baghdad

The SQL SELECT TOP (Add WHERE Clause) Example

The following SQL statement selects the first two records from the
"Customers" table, where the country is "Iraq":

Al A sl () 5S5 G e Sleal” Jgan (e alaas Il ) SQL el 225y

SELECT TOP 2 * FROM Customers
WHERE Country ='lIraq’;
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Result
CustomerlD | CustomerName Country City
3 Ahmed Mohammed | Iraq Basra
2 Amer Sultan Iraq Baghdad

The SQL MIN() and MAX() Functions

The MIN() function returns the smallest value of the selected column.
Al 3 seall dad jraal g la sl MIN() )

The MAX() function returns the largest value of the selected column.
2l 3 seall dad ST pla )b (JMAX Al 4 58

MIN() Syntax

SELECT MIN(column_name)
FROM table_name
WHERE condition;

MAX() Syntax

SELECT MAX(column_name)
FROM table_name
WHERE condition;

Examples

If we have the Products table in the database testDB:

testDB bl acls (o Olziiall Jgaz lipa) 1S 13)]
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ProductID | ProductName | SupplierlD | CategoryID | Unit Price
1 tea 1 1 10 18
boxes
2 coffee 1 1 24 19
boxes
12
3 sugar 1 2 boxes 10
: 48
4 milk 2 2 bottles 21.35
. 36
> ol 2 2 bottles 25

MIN() Example

The following SQL statement finds the price of the cheapest product:
joad Y il s ) SQL el 2

SELECT MIN(Price)
FROM Products;

Result

(No column name)

10

MAX() Example

The following SQL statement finds the price of the most expensive

product:

SELECT MAX(Price)
FROM Products;

Result

(No column name)

25
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Note: You can create a name for the result column using the AS
statement.

L AS Alaa aladiuly Aagiill 3 send and olis) GliCa, ;ABaN
MIN() Example

SELECT MIN(Price) AS SmallestPrice
FROM Products;

Result
SmallestPrice

10

MAX() Example

SELECT MAX(Price) AS LargestPrice
FROM Products;

Result
LargestPrice

25

The SQL COUNT(), AVG(), and SUM() Functions

The COUNT() function returns the number of rows that match a
specified criteria.

Baana julae (gillad Al s gdiall dae COUNT() Alall a5

The AVG() function returns the average value of a numeric column.

The SUM() function returns the total sum of a numeric column.
() dsanl Jeaa¥l g ganall ()SUM Al aa 55
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COUNT() Syntax

SELECT COUNT(column_name)
FROM table_name
WHERE condition;

AVG() Syntax

SELECT AVG(column_name)
FROM table_name
WHERE condition;

SUM() Syntax

SELECT SUM(column_name)
FROM table_name
WHERE condition;

Examples

COUNT() Example
The following SQL statement finds the number of products:

‘Cladiall dae @Lﬂ\ SQL el 2

SELECT COUNT(ProductID)
FROM Products;

Result

(No column name)
5

AVG() Example

The following SQL statement finds the average price of all products:
rOlatiall e e Jas gle U SQL el 2y
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SELECT AVG(ProductID)
FROM Products;

Result

(No column name)
3

SUM() Example

The following SQL statement finds the sum of the " Price" fields in the
"Product” table:

el Jpan 3" el Jsis g sene LU SQL sl 2ny

SELECT SUM(Price)
FROM Products:

Result

(No column name)
93.3500003814697
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SQL INDEX

— Thelndexin SQL is a special table used to speed up the data search
in the database tables. It also retrieves a vast amount of data from
the tables frequently. The INDEX requires its own space in the hard
disk.

(Cllal) 32l Jglas (8 Sl pe Casall g judl aodiy ald Jsaa 8 SQL A Geedl -
daali dalie INDEX bty | e IS J ghand) (e cilill) (pe ALl 3 3y 43f LS
Alall (e a8l e 4

— The index concept in SQL is the same as the index concept in a
novel or a book.
S STl (B Gaedl) psede sl 98 SQL (A el pseia -

— It is the best SQL technique for improving the performance of
queries. The drawback of using indexes is that they slow down the
execution time of UPDATE and INSERT statements. But they have
one advantage also as they speed up the execution time of SELECT
and WHERE statements.

25 5 (e gl 5 G ledll pladinl cue LMt ol Gaatl SQL 4 Jundl g3 -
Sl le 281 g a a5 Wl 8380 55 300 agoal (SIINSERT. 5 UPDATE &l le
WHERE_SELECT

— In SQL, an Index is created on the fields of the tables. We can easily
build one or more indexes on a table. The creation and deletion of
the Index do not affect the database's data.

Slo ST g aaly G sed oLl Al g Uiy Jslaall Jsin 8 ( jed £L3) 5 ¢ SQL A -
bl acld il o adda g g sedll cLa3) S5 Y Jsaall

Why SQL Index?
The following reasons tell why Index is necessary in SQL:
SQL: e el 855 anns Al i) a5

1.SQL Indexes can search the information of the large database
quickly.
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Ae e b Sl SUL 3208 Claslas (A& Gl SQL oo led] (S - Y

2.This concept is a quick process for those columns, including
different values.

S nﬁd‘&‘l@m"émij\waﬂﬁme.}@‘d‘ \&M-Y

3. This data structure sorts the data values of columns (fields) either
in ascending or descending order. Then, it assigns the entry for each
value.

ejﬁ,g(-:a.‘;J'Cﬁjiggqcl.m]a__s,ﬁjﬂguj(dﬁﬂ\)ﬁm?\&ﬁgﬁﬁjﬂa&QU\,;._J\K.)&;(-UES_T'
g JS Jlany) ety

4.Each Index table contains only two columns. The first column is
row_id, and the other is indexed-column.

ke dgas sa DAY crOW_id sa Js¥) 3 sesll s s gee o e yed Ui JS (g sy - €
5.When indexes are used with smaller tables, the performance of the
index may not be recognized.

u.u)@ﬁj\;\Ai‘j_\r_u)ﬁd\eﬁg\ﬁﬁcwid}\h@w)@\e\m\m-°

The SQL CREATE INDEX statement

The CREATE INDEX statement is used to create indexes in tables.
ol 8 led LY CREATE INDEX el pladiu o

Indexes are used to retrieve data from the database very fast. The
users cannot see the indexes, they are just used to speed up
searches/queries.

Ay Omeadiiall (Say W 35S de o Gl Bac B (e L) ala Y e jledl) aladiil S

Page 2 of 5



SQL Databases ducudliad) §_pualaall

Note: Updating a table with indexes takes longer than updating a table
without (because the indexes also need an update). So, only create
indexes on columns that will be frequently searched against.

OY) 0 ked O Jsan nan (e Jshal By G ledll aladinly Jsan Cupan (§ jainy ‘4iadla
leie Can) g Al Baae V) e G jled oLy a8 (@l (Cypans ) Wl zlisd (Ll
Sk JSy

When should INDEXES not be used in SQL?
¢ SQLA L ledl) pladivd axe aag (e

The Indexes should not be used in SQL in the following cases or
situations:

A ) sal) o Vsl & SQL (A bl aladil aiy Y

- SQL Indexes can be avoided when the size of the table is small.

- When the table needs to be updated frequently.

- Indexed should not be used in those cases when the column of a
table contains a large number of NULL values.

Noea Jsaall aaa 055 Lesie SQL peled it (S -

aldll e S ae e Jgaal) g gee Led (o sian Al SV 8 G jedall aladiil e Y -
Ay

CREATE INDEX Syntax

Creates an index on a table. Duplicate values are allowed:
Sl willls manst (Jgaall e e yed oL3)

CREATE INDEX index_name
ON table_name (column1, column2, ...);
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CREATE UNIQUE INDEX Syntax
Creates a unique index on a table. Duplicate values are not allowed:
oSl il jud e Jsaall ey 8 G yed e L)
CREATE UNIQUE INDEX index_name
ON table_name (column1, column2, ...);

Note: The syntax for creating indexes varies among different
databases. Therefore: Check the syntax for creating indexes in your
database.

el el e 383 el Al ) bl ae ) 8 (e ledl) L) Alaa ol Caliay rddaadla
&ﬂ.‘l LAl U_\Lﬁ\:uj\ e 18 ‘; UAJLGA&\ cl..&.i‘}]

CREATE INDEX Example

If we have the Persons table in the database testDB:

testDB ULl 5acls (o poldVl Jgaz Lol oS 13]

ID | LastName FirstName Country | City

1 | Mohammed Ahmed Iraq Basra

2 |Saad Hana Syria Damascus
3 | Sultan Amer Iraq Baghdad

A-The SQL statement below creates an index named "idx_lastname”
on the "LastName" column in the "Persons” table:

& "LastName" 5= 8 "idx_lastname" e osoed sl olisl SQL el s - |
M oal A EY Jsaa

CREATE INDEX idx_lastname
ON Persons (LastName);

Result

Commands completed successfully.
Completion time: 2023-11-08T22:43:47.3381535+03:00
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B-If you want to create an index on a combination of columns, you can
list the column names within the parentheses, separated by
commas:

Jals saee Y clawd #)50) @li€ay aact) (e de gas § oL a3 S 1) -
zloA C R AS saa o e Bl )
‘Uil sty A gumia ¢yl 53Y)

CREATE INDEX idx_pname
ON Persons (LastName, FirstName);

The SQL DROP INDEX statement
The DROP INDEX statement is used to delete an index in a table.
Jsa (A et I DROP INDEX el alasiul oty
Syntax
DROP INDEX table_name.index_name;
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The GROUP BY statement

— In database management systems like SQL, the GROUP BY clause is
a strong tool for categorizing rows of data based on one or more
columns. It enables data aggregation and summarization, delivering
insightful data and facilitating effective analysis. The COUNT(),
MAX(), MIN(), SUM(), and AVG() aggregate functions are frequently
used with the GROUP BY statement to group the result set by one or
more columns. Although this feature has many advantages, it has
drawbacks and particular applications.

G sta Ciyiall 4 @ 3IGROUP BY 5l a5 (SQL Jie bl ac ) 58 5 yl) dakail 8
3ia iy apdi g (Lguandli s UL e (e (S5 g8 ST 5l aa) 50 gae ) 13 iyl
MIN()s MAX()s COUNT() apenill il anaind  Jadll Jdaill  Jygusis
Jgae s il de gana areadl GROUP BY 3oke ae ) Sie JS5 AVG() sSUM()s
Al il s e Led Ll W) el el (e el Led 8 aall 038 o (g a2 1) e ST 5l aal
Syntax

SELECT column_name(s)

FROM table_name

WHERE condition

GROUP BY column_name(s)

ORDER BY column_name(s);

SQL GROUP BY Example 1

The following SQL statement lists the number of customers in each
country:

Example Jlia
SELECT COUNT(CustomerlID), Country
FROM Customers

GROUP BY Country;
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SQL GROUP BY Example 2

The following SQL statement lists the summation of (Income) fields
for each (P_ID) value:

Example Jlia
SELECT P_ID, SUM (Income)
FROM People
GROUP BY P_ID;

The SQL HAVING Statement

— The HAVING clause was added to SQL because the WHERE keyword
could not be used with aggregate functions.

— Utilizing aggregate function-based conditions, HAVING clause in
SQL is used to restrict the results of a query. It is frequently
combined with the GROUP BY clause to filter grouped data.

2880 SQL 2 HAVING Lo aladind &b capeall Ak 5 e 436l da g i) aladsiily —

Aranall ULl Liiall GROUP BY Loy g e dsed oy 2Dl il

Syntax

SELECT column1, column2,...
FROM table_name
GROUP BY column1, column2,...

HAVING condition
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What is the difference between WHERE and HAVING clauses?

THAVING s WHERE (silea (0 Gl 58 L

The WHERE clause is used to filter rows before they are grouped or
aggregated, while the HAVING clause is used to filter grouped or
aggregated results. The HAVING clause can use aggregate functions,
unlike the WHERE clause.

3 Laiw o(lenei) @ggregated S (ead) grouped Ji wasicall duiad WHERE dles a3
#1235l HAVING el ¢Sy (inenall) @ggregated si (iaesal) grouped gl 4:si HAVING iles
WHERE Alea (e o caaanill Caill g

SQL HAVING Example

The following SQL statement lists the number of customers in each
country. Only include countries with more than 5 customers:

Example
SELECT COUNT(CustomerlD), Country

FROM Customers
GROUP BY Country
HAVING COUNT(CustomerID) > 5;
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