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Warning and Disclaimer

This study material is designed to provide information about ‘Certificate in Client Server Technology’. While every effort has been
made to make this study material as complete, comprehensive and as accurate as possible, no warranty or fitness is to be implied.
The information is provided on an “as is” basis. Hewlett Packard Enterprise shall not have any liability or responsibility to any
person or entity with respect to any loss or damages arising from the information contained in this study material. Internet websites
offered as citations and/ or sources for further information may have changed or disappeared between the time this study material
is written and the time when it may be read by the reader.
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Chapter 1. WINDOWS NT Server

About NT Server

An NT Server refers to Microsoft Windows NT Server, an operating system developed by Microsoft as part of its
Windows NT (New Technology) family. Windows NT Server was designed to serve as a network operating system

(NOS) for managing and supporting enterprise-level networking and computing environments.

Key Features of NT Server

Domain Controller:

Windows NT Server could function as a domain controller, managing authentication and user accounts in a domain-

based network.

User and Group Management:

Centralized control of user accounts and security policies via domains.

File and Print Sharing:

Acted as a file server or print server for networked clients.

Scalability:

Supported enterprise environments with features like multiprocessing and large-scale memory support.

Security:

Utilized an Access Control List (ACL)-based permissions model.

Provided user authentication using NTLM (NT LAN Manager) protocols.

Support for Networking Protocols:

Integrated support for TCP/IP, NetBIOS, and other protocols for connecting to different devices.

Built-in Services:

Provided DNS, DHCP, WINS, and other essential services for networking.
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Windows NT Server Versions

The Windows NT Server family included:

Windows NT 3.1 (1993):

The first version of Windows NT.

Windows NT 3.5 and 3.51 (1994-1995):

Improved performance and compatibility.

Windows NT 4.0 (1996):

Included a user interface similar to Windows 95 and became popular in enterprise environments.

Windows 2000 Server:

Although technically not branded as "Windows NT" it was built on NT technology and replaced NT Server 4.0.

WINDOWS NT Server in Modern Context

While Windows NT Server itself is no longer in use, its legacy continues in modern Windows Server operating
systems, such as:

Windows Server 2008
Windows Server 2012
Windows Server 2016
Windows Server 2019
Windows Server 2022

These newer versions incorporate and expand upon the foundational principles of Windows NT Server.

Windows NT File System

In any OS, every partition of the Hard Disk must be formatted with a supported file system before it can be addressed
by that OS. Windows NT supports three file systems: FAT, NTFS and CDFS. CDFS is a read-only file system for CD-

ROMs. Here we will discuss only FAT & NTFS because these are the most widely used file systems.

FAT File System

FAT was originally invented for MS-DOS, but Windows NT, Windows 95/98 and OS/2 now supports this file system,
making it the most universally accepted file system. But FAT has its own disadvantages:

7]125
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FAT is slow. FAT uses an unsorted linked list directory structure. As files are added to a directory, they are appended

to the end of the directory list. Windows NT takes longer to find files at the end of the list.Even at the file level, when

data is added to an existing file, FAT links the file sector by sector, often fragmenting the disk in the process. For

partitions greater than 200 MB in size, FAT performance degrades quickly.

FAT is small. The maximum file, directory, or partition size is only 4 GB in NT and 2GB in DOS.

FAT is insecure. Administrator cannot protect FAT resources with Windows NT user-level security.

FAT is unsafe. In case of power failure during a disk transaction, the FAT file system may be corrupted, resulting in

cross-linked files or orphan clusters.

NTFS File System.

The New Technology File System (NTFS) was introduced with Windows NT 3.1

NTFS has advantages over FAT in the following areas:

NTFS is big. This is a 64-bit file system, which means that NTFS files and partitions can be inordinately large.

Maximum partition size is 2 TB and maximum file size is 64 GB. This helps in supporting large database files.

NTFSis secure. Individual files and directories can be protected with user-level security Access or attempts to access

NTFS resources can be audited.

NTFS is robust. NTFS supports sector sparing, also known as hot Fixing. If a sector fails on an NTFS partition, NTFS
attempts to write the data to a good sector (if the data is still in memory) and map out the bad sector so that it will not
be re-used. If the power fail, leaving NTFS in a corrupt state, the CHKDSK command, executed when the system
boots, would attempt to redo the transaction (in the case of a delete, for example) or undo the transaction (in the case

of a file write where the data would no longer be in memory).

NTFS is fast. In general, files don’t get fragmented with NTFS. After a file is committed to disk, NTFS always finds a
contiguous run of disk space for the file (if one is available). The only instance in which files become fragmented is if
the drive is almost full and there is not a contiguous space large enough for the file, or if a saved file is modified

and expanded.

NTFS has its own drawbacks too:

NTFS has a lot of overhead. Typically, NTFS requires somewhere in the range of 4.5—10 MB for the file system itself.
So, floppy disks cannot be formatted with NTFS.NTFS is only available to a Windows NT-based operating system. If

computer boots between Windows 95 and Windows NT, we cannot access our NTFS partition under Windows 95
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NETWORKING WINDOWS NT

After completion of this chapter the student will be able to:

Install and Configure Network Adapter

Add Network Protocols

Configure TCP/IP

Introduction

In this section we will discuss how to set the commonly used networking configuration in Windows NT.

Adding New Network Adapter

Adding a New Network protocol

For each of these configuration you may either click on the Network Neighborhood "icon" on the desktop or by opening

the Network in the control panel.

Add New Network Adapter

Right click the "Network Neighborhood" icon in your desktop and choose Properties from the menu. Another

way to access it is by opening the Network Control Panel this will open the next screen.

Click the "Adapters" tab to open it. Click the "Add" button to add a new Adapter

CCST> Page 9]125
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Choose the Adapter you have installed in your computer and then click ok. If your adapter is not in the list, click “HAVE

DISK” and follow the instructions to install it from the disks supplied by the manufacturer of your adapter

Metwork 7 =]

Identificationl Sewicesl Protocols  Adaphers IBindingsI
Metwork Adapters: |

A1 Mool T A0 Fe A

Bl Sclect Network Adapter HER

Click. the Metwork Adapter that matches your hardware, and then

click OF. If you have an installation dizk for this component, click
Hawve Disk.

Metwork Adapter:

t Ethernel )

B8 3Com Ethedink || Adapter [also 16 and 1146 TP)
B8 3Com Etherlink 11 154 /PCHCIA Adapter

B8 3Com EtherLink 111 PCI Bus-Master Sdapter [30590)
3Com Etherlink16/EtherLink16 TP Adapter

[
JBE 2 Lok Cblemrl il DCL A0 AODACE T A Adembmr (3CROET

Hawe Disk.... |

I Cancel |

;a5tart| 5, 1215 AM
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Type in the path to the Windows NT CD-ROM or the location of “1386" folder, which can be copied from your NT CD-
ROM, and then click "Continue”

Network

Identlhcatlonl SErwcesl Protocals  Adapters | Blndlngsl

MNetwork Adapters: |

@[ﬂ o ht T e me
elect Network Adapter 2|

Click the Network Adapter that matches your hardware, and then
EHIIH  click MK 1F e hasee an installatinn disk For this comnonent lick

Insert Disk

<]
b Inzert dizk with software provided by the software or oK

it [@ hardware manufacturer. |If the files can be found at a -

different location, for example on another drive type a |

new path to the files below. (Ceered

Fiecucle Bir

ok Cancel |

|
QK Cancel |
gasmq IS, 12:16 &M

Check to see if the new Adapter is installed and

Then click the “close” button

Metwork.

Idenlilicatiunl Servicesl Protocols  Adapters | Bindingsl
Metwork Adapters:
IH_PH] Realtek RTLE029 PCI Adapter

Inbox

Bemove Properties... Update

Item Mates:
Realtek RTLB023 PCI Adapter

5%, 1251 AM
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When you close the Network Properties window, Windows NT prompts restart your computer. Click "Yes" to restart

now to make the new setting effective.

Hetwoik Settings Change [ ]

“'ou must shut down and restart pour computer befare the new
settings will take effect.

Do pou want ta restart pour camputer now?

o |

gl Stan | i, 12:184M

Add a New Network Protocol

Network protocols are sets of rules that organize the way two devices communicate in the network. For two

computers to communicate successfully they must use the same network protocol loaded.
Right click the "Network Neighborhood" icon in your desktop and choose “Properties" from the menu. Another way

to access it is by opening the Network Control Panel.

Click once the "Protocol" tab. Click the "Add" button to add a new network protocol.
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Choose the protocol you want to use from the list of the network protocols available and then click OK.

Type in the path to the Windows NT CD-ROM or the location of "1386" folder. This folder can be copied from your NT
CD-ROM. Click on "Continue”.

Hetwork ]

Identfication | Services Protocols |Adapters| Bindings |

HNetwork Protocols:

Motnrin r

En o
bl Select Hetwork Protocol 2] x|

ER Click the Network F'r_otoc:ol that you want to install,_then click QK. If

BT == urinhawa an inckallation dick Far this comnnnent click Haws il

Insert Disk ]

o Inzert disk with software provided by the software or 0K
itz hardware manufacturer. If the files can be found at & -

different location, for example on another diive type a Cancel |
new path to the files below.

oK | Cancel

7, 12:21 M
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Check to see that the new protocol is displayed in the list of protocols and then click the "Close" button to close the
window

Network

Idenlificalwunl Services Protocols |Adapters| Bindingsl

Metwork, Protocols:

T NwLink |P/S P Compatible Transport
U NwiLink Netelos
¥ TCPAP Protocol

Inbox

Add... Remove Eraperties.. [pdlate

— Description:

nterhet g i
Intenet A nonroutable protocol designed for use in smal LANs,

Explorer

[Earize]
§a5tan| S 106 AM

When you close the Network Properties window, Windows NT prompts you to restart your computer. Click "Yes"to

restarttomake the new settings effective

Adding a New Service

Right click the "Network Neighborhood" icon in your desktop and choose Properties from the menu.
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Click onthe"Services"and Clickonthe"Add"buttonto add a new service.

Network

|dentification  Semices | Plotocolsl Adaptersl Bindingsl

Metwicrk 5

icrosoft Internet Information Server 2.0
MetBI0S Interface
RPL Configuration
Server
Wiorkztation

Add... | Bemove Properties... Wpdate

r— Description

Distributed pratacol required far running the Computer Browser
SEIVICE.

|

Metwork 7| x|
Idertification  Services I Frotocols | Adapters | Bindings |

Metwork Services: |

E""""'n"""' .

N Select Hetwaik Service EHE
Click the Metwork Service that you want to install, then click OF. If

yau have an installation disk for this companent, click Have Disk.

=

Netwark Service:

DHCF Fielay Agent
P G y [and Client] §
f i Microsoft DHCP Server
| Microzoft DMNS Server
nterne

e '_'; i Microsoft Internet [nformation Server 2.0
il £ TID D Diietivn

% Have Disk.. |
Recycle Biy
ok | Cancel |

Inbiox

|
Close [atice]

Type in the path to the Windows NT CD-ROM or the location of “1386” folder.

This folder can be copied from your NT CD-ROM. Click on “Continue”.
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MNetwork

Identification  Services I Pluluculsl Adapters I Bindingsl

Metwork Services:

~

Hetwork Service 4 B3

= r rﬂ Click the Metwork Service that pou want to install, then click OF. 1f

nenn bizass mninetallabioe disle Far thic coramoment clicl Hoaws Disl

I Insert Disk

Inzert disk with software provided by the software ar
hardware manufacturer. |f the files can be found at a
different location, for example on another drive vpe a
new path to the files below:

Cancel

[Earise]

§a5tan| BFL 117 AM

Check to see if the new Service is in the list of Services and then click the “ok” button to close the window.

When you close the Network Properties window, Windows NT prompts you to restart your computer. Click "Yes" to

restart now to make the new settings effective.

Inbox Metwork Settings Change [<]

Tou must zhut down and restart pour computer before the new
settings will take effect.

Do pou want to restark your computer now?

A Start |

Configuring TCP/IP
Right click the "Network Neighborhood" icon in your desktop and choose Properties from the menu.

Click the Protocols tab. Select TCP/IP. Ifit’'s not there, install TCP/IP as described under "Add New Network Protocol".

Click the "Properties" button.
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Metwork EHE l
Identif\caliunl Services Protocols |Adaplers| Bindingsl
Metwork Protocals:

¥ 1 | ol

T MW Link IP%/5 P Compatible Transport
W NwLirk Netelos

W~ TCPAP Protocol

Add.. Remove Eraperties... pdate

r— Deszcription
A nonroutable protocol designed for use in small LANs.

Cancel |
§F, 31EAM

If your network has a DHCP server, then select the radio button next to "Obtain an IP address from DHCP server." If
not, contact your network administrator or ISP to obtain an IP address and related information. Once you have this

information, you can select the radio button next to "Specify an IP address" and enter your IP address. Subnet Mask
and Default Gateway in the specified fields.

Microsoft TCP/IP Properties [ x|

e IP Addiess | DNG | WINS Address | DHCF Reelay | Routing |

An P address can be automatically assigned to this network. card
DD by a DHCP server. |f your network does not have a DHCP server,
— azk your network administrator for an address, and then type it in
the space belaw.
M k

Adapter:
Inbaox

" Obtain an IP address from a DHCP server
* Specify an IP address

|P Address: 192 168 10 2
Subret Mask: 255 255 255 0
Default G ateway: . .

Advanced... |
oK I Cancel | Appli |
IS, 318 AM

Click the “DNS” tab

In the DNS tab choose a Host name for your computer a domain, and enter a DNS server IP address in the specified
field.
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Microsoft TCP/IP Properties EE
IPaddress DNS | wiNS Addiess | DHCP Relay | Routing |
Domain Mame System [DMS]

Host Name: Domain:
abe I

—DNS Service Search Order

2025481
19216801

Add.. i Edt...

— Darmain Suffix Search Order

Dl

Exdlit... | Eemove |

Ok I Cancel | Aoply |
R Slarll 5%, 324 AM

Concept of Domain

Domains are the central unit of management for a Windows NT network. A domain is a collection of computers and
user accounts. A domain can contain all the computers and users for an entire organization or it can be used to
provide a division of management, users and resources within an organization. For example, a company can create

a domain for its Northern division and a domain for its Eastern division.

Each domain has its own administrator account. While each domain may have its own administrator, a single person
can be the top-level administrator for all domains. Each domain also has its own set of user accounts. Users in one
domain, however, can be allowed to access resources in another domain if a trust relationship exists between those

domains.

When setting up a Windows NT Server, the installer is given a choice to create a new domain or joining an existing
domain. While setting the first Windows NT Server, former option is chosen and name of the domain server is specified
the server then becomes a primary domain controller (PDC) for the domain created. A PDC holds the master directory
database for a domain. Other Windows NT Servers can be installed in the domain and designated as backup domain
controllers (BDCs). Any changes that administrators make to accounts are recorded in the PDC and then replicated
to BDCs. BDCs can be located at remote sites to provide localized account information. They can also be used as
PDC if the existing PDC goes down.

Concept of Server Manager

Server Manager is the tool used to manage the domain servers and workstations. It's a useful tool for checking the
services running in all domain computers from one location, spending messages to connected users and monitoring

connections to your servers.
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From the server manager you can view all the users connected to your domain, the duration for which they are

connected, their idle time and from which computer they are logged on. You can also view which network resources
they are connected to (which shares).

The Domain Architecture

Convert a Windows NT Server from a workgroup to a domain controller

To convert a Windows NT Server from a workgroup to a domain controller, you need to promote the server and

configure it to act as a Primary Domain Controller (PDC). Here's how to do it:

Steps to Upgrade a NT Server To a Domain Controller

Open the Server Manager

Log in to the server with the Administrator account.

Open the Server Manager from the Administrative Tools menu.

{| WindowsNT

| I New Office Document

/% Open Office Document

(2] Windows NT Esplarer

&) Adobe Acrobat 4.0
(3 Clarfy SRS

&= Eudora Pro

:@ Frame Products

.= Hoyle®

& Jasc Software

(& Kodak

&=, Macromedia Dreamwesver 3
=) Matios PowerDesk NT
=), Mesting Maker

& Microsoft Reference

{25 Cisco Connection 0.,

1§ (3 Microsoit SOL Server 6.5
« L) NET Toobox

| T AlamTrackes

4@ Adminishative Wizards
i) Backup

{4, Disk Administrator

El Evvent Viewer

@ License Manager

(G Migration Tool for Nefware
255 Network Client Adminisirator
5 Performance Manitor

LL Remote Access Admin

- a0t
m System Palicy Editor
@) User Manages for Domains
A3 Windows NT Diagnostics
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Promote the Server to a Primary Domain Controller (PDC)

e Inthe Server Manager, select Computer and then Create a Domain.
e Choose Primary Domain Controller (PDC) during the configuration.

e Enter the name of the domain you want to create.
For example:

e Example domain: SIMPLE.
e Confirm the creation and click OK.

e Adding computer to a Domain
On a client computer, attempt to join the domain:

e Go to the Network Neighborhood Properties.

e Enter the domain name and provide the administrator credentials.

Reboot the client and ensure it logs into the domain.

Identification Changes HE

\Windows wsas the following nformahon b denhify your compubes on
the network. “riou may change the name far thiz computer, the
watkgroup or domain that & wall aposar in, and creabe @ compuber
sccourt in the doman if specied,

Compubes Name: |

Member of
T wharkgroup: |

v Dionain SIMF

[ Cieate 2 Computer Account in the Diomain

Thiz cption will creabe an aocount on the domain fon e
compuber. ‘row muzt zpecity a uzer account wih the abibty o
add wodk plations to the zpecifisd domain sboye

| (1] I: I Cancel

Additional Notes

e Backup Data: Before converting the server to a domain, ensure all critical data is backed up.

e Trust Relationships: If you're connecting multiple domains, configure trust relationships in the Domain
CCST> Page 20]125
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Configuration utility.
e Secondary Domain Controller (BDC): For redundancy, you can configure another server as a Backup

Domain Controller.

User and Group Management in Windows NT Server

e Explain the concept of users in Windows NT
e Create and maintain different users and groups in a Windows NT Domain

e Explain the concept of local and global group

Introduction

For a better understanding of different security features of NT, we must have a very clear idea about the user and

group management in NT environment. The following section deals with user and group management in Windows NT

User and Groups in the Domain

In Windows NT Server 4.0, there are two types of accounts that administrators have to manage:

e User

e Groups

A group is a collection of user accounts. A user must be a part of a global group to be a part of a domain. When

Windows NT Server is installed, there are a couple of default user accounts created by default. These accounts are
the administrator account and the guest account. By default the guest account is disabled, so that no one can access

the network without being assigned a username and password. It is up to the administrator to enable this account

i Server Manager - UDIA-NT M=l E3
(Wl eIV Wiew  Options  MacFile Help

Properties... Enter

Shared Directaries..
Services...

Send Meszage. ..

Frormate to Primary Domain Controller
Synchronize with Primary Domain Controller

Add to Domain...
Bemove from Domain

Select Daomair...

Exzit Al+F4
= A LA TYINICIOwS 90 Ve OTRS e
B0l A-RHOMND A, YWindows 95 ‘Workstation
B 0IAARSHA YWindows 95 ‘Workstation
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There are two types of groups:

e Global

e Local

Global groups exist only on domain controllers. Standalone servers do not contain any global group. Users who log
on to the computer should be a part of a local group. A local group is local to the machine. Global groups are specific
to a domain. More about groups will come soon.

Creating a new user in an NT Domain Controller

Creating a new user in an NT Domain Controller (Windows NT or Active Directory Domain) involves using the Active

Directory Users and Computers (ADUC) tool or a command-line utility. Here’s a step-by-step guide:

Using Active Directory Users and Computers (GUI Method)
Log in to the Domain Controller:
Use an account with permissions to create users (e.g., Domain Admin or equivalent)

Select Start -» Programs » Administrative Tools (Common) > User Manager for Domains.

b Administistive Wizsnds
g Bachip
= Disk Adminschabor
5] Erarn viewer
L Licence Manage
\ it Migiztion Tool fon Mefars
B Ntk Clant Advirishiaton
AJ Petumance Monitor
o Remols Arcecs Advin
wn Sever Hanagsr
O Syztem Policy Edits
s Ucer Manager fo Domaing

j Windower MT Dizgnozfics

.-E Arcoioner

Orzcle Vi YituaBlox Guest Addtions
| Statup

140 Books Onfne:

B Commend Prompt

2 Windows NT Esplorer

= f i o]

:g Mictoro®t Inferret Server |Camman)
&, St
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Select user Menu-»New user. The new User dialog box appears as shown below

User Manage 00GL! M
= Optionz  Help
Description
Mew Global Group... B unt for

Hew Local Group.. Built-in account for gud
Internet Guest Account  Internet Server Angry

Copy...

Delete
Bename...
Properties...
Select Users...

Select Domain..

Ezit Al+Fd Description
Account Operators IMembers can administer domain user and gro
Administrators IMembers can fully administer the computer/dc
Backup Operatars IMembers can bypass file security to hack up

Dornain Admins Designated administrators of the domain
r HEW o 4, 1l ol H Y

iﬁSlﬂﬂ”Eiél User Manager - GOO... B 931 AN

Fill in the User Information:

Provide the following:

v User Name
v Full Name

Uncheck the user must change password at next logon checkbox.

+ User Manager - GOOGLE.
Uszer “iew Policies Options Help

Q( Usemane: | Add
€1

Cancel |
Help |

Full Hame:

Description:

Pazzword:

LConfirm
Pazsword:

W User Must Change Password at Next Logaon
™ User Cannot Change Password

™ Password Mever Expires

™ Account Disabled

i T & | e S

Groups Profile Logon Ta Account Dialin

i Slarll i User Manager - GOD . |@? 331 AM
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Set a Password:

Enter and confirm the password.

Configure options like:

v User must change password at next logon.

v Password never expires.

Click Add

by Computer

i Uszer Manager - GOOGLE.COM
EIE[ Uzer Wiew Policies Dptionz Help

Network ek
Meighborhood m
Add

ﬁ ( U zermanme;
€I

Cancel
Inbox

Help

Pazsward:

&

LConfirm
Internet Faszsword:
E #plarer

|
-
Description: |
!
|

[T User Must Change Password at Mest Logon
? W User Cannot Change Pagsword

! WV {Password Never Expires

[™ &ccount Disabled

Fecycle Bin

My Brisfcase & 13 - @ﬁ

Prafile [i Logon To | Account Dijalie

£ Stﬂ'tl I%iél User Manager - GOO...

CCST> Page 24125




Youth Computer Training Centre

Disabling a User Account

Select Start -» Programs » Administrative Tools (Common) > User Manager for Domains.
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I Backun
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(3] Evernviswer

£ Licenes Manags

= : ) iy Migrstion Tool for Nelwiars
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111 Becks Onie e Remols feces Admin

an Semer Hanagsr

N _ﬂCummdenpt gSyahunPai:yEm
) Mfindves NT Explorer

‘Q_ ‘windows HT Dizgnozbics
:g Miciozoft Intemnet Server [Camman)
3, Statup

i Uszer Manager - GOOGLE.COM
Uzer Wiew Polcies Oplions Help

Username Full Name Description

Built-in account for gud
» Internet Guest Account Internet Server Anomy

Inbox

Groups Description

Account Operators tMembers can administer domain user and gro~
Adrministrators tembers can fully administer the computer/dc
Backup Operators tembers can bypass file security to back up f

Domain Admins Designated administrators of the domain
Clmeen i (T 1, W omlmpmen i miaa +,

iiﬁla'll |8 User Manager - GOO...
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In the User dialog box check the Account Disabled option.

This will disable the particular user account

Uzemame:  Admeniatiaton

Full Wame:

Dezenption |Eult—h arcount for administenng the computer/domain

Pasmord:

Lonfirm
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[T User Bt Change Pagswosd at Nt Logan
[~ Uzes Cannot Change Password

[~ Passwrord Never Fapisss

I+ Accoun Dicabled

=

T de

ﬂslutl {1 User Manage: - GOD..

Deleting a User Account
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Select Start > Programs » Administrative Tools (Common) » User Manager for Domains.
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Click User Name (e.g. YOUTH)

i User Manager - GOOGLE.COM
User “iew Palicies Options Help

Username

€ Guest g
IUSR_v2 Intarnet Guest Account Internet Server Anon
i

Groups Description

Account Operators Members can administer domain user and gro~
Adrinistrators Members can fully administer the computerid
Backup Operators Members can bypass file security to back up f

Darnain Admins Designated administrators of the domain
H Y 11 -l H 4,

) Slarll i User Manager - GOD .

Click the User Menu » Delete

You will get message saying once you delete this user account, it will be erased forever, click OK

One last chance to change your mind! Click yes to delete the particular user account.

Manager - GOOGLE_ COM |_ (O] x|
iew Policies Options Help

Mew User... |Fu|| Name |Description
Mew Global Group.

Built-in account for ad
Hew Local Group.. Built-in account for gug

C Internet Guest Account InternetSer\/erAnoni
Inbox

BRename...
Properties...
Select Users..

Select Domain...

Exit Al+F4 Description

Account Operators Members can administer domain user and gro
Administrators Members can fully administer the computer/dc
Backup Operatars Members can bypass file security to back up

Domain Admins Designated administrators of the domain
r Hol o 4, 1o H 1

iﬁSla“”Eiél User Manager - GOO. .

Renaming a User Account

Select Start > Programs » Administrative Tools (Common) > User Manager for Domains.
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Click User (e.g. YOUTH)

A Adinistive Wizsids
& Backup
5 Disk Adminichator
] Evaen viswer
£ License Manags
= - i Migiation T ool fes Meliwars
:g :mh\m WituaBox Guest Addbions i :::ﬂ:ﬂm
tartun - .
141 Becks Onfre b Rencls o i
wn Server Managar

B Commend Prompt 0 System PoliyEdin
2 edinadons NT Esploner G L "

i windowss NT Dizgroshics

:g Miciozoft Infemet Server [Camman)
&) Startup

Click the User Menu » Rename.

The dialog box will prompt you with Change to: Type a new user name and Click OK.

Built-in account for gus
Internet GuestAccount  Intemet Server Anonyt

Groups Description
Account Operators Mermbers can administer domain user and gros
Merbers can fully administer the cormputeride
tembers can bypass file security to back up f
Domain Admins Designated administrators of the domain

15, 927 4M

Full Name |Deseription
Built-in aceount for ac
Built-in sccount for gu
Intemet Guest Account |ntemet Serser Ano

|Description

Account Dperatars Members can administer domen user and gros
Administrators Members can fully administer the computar/ds
Backup Operators Members can bypass Ble security to back up 1
Dormain Adrning Diesignated administrators of the domain

0 Seant || Lser Manager - GODO_
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Check your Understanding:

Question 1. What does NT in Windows NT stand for?
a) New Technology
b)

c) Next Technology
)

Network Technology

d) Net Task

Question 2. Windows NT is designed primarily for which type of environment?
a) Gaming
b)
c) Personal home use
d)

Networked environments
Embedded systems

Question 3. What file system is commonly associated with Windows NT?

Question 5. Which of the following is not a Windows NT Server edition?
a) Windows NT Server 3.51

b) Windows NT Server 4.0

c) Windows NT Server 5.1

d) Windows NT Server 2000

Youth Computer Training Centre
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Question 6. Which process is responsible for managing logins in Windows NT?

a)
b)
c)
d)

Winlogon
Explorer
Services.exe

Task Manager

Question 7. Which command in Windows NT is used to check the IP configuration?

a)
b)

c)

d)

Ipconfig
Ifconfig
Netconfig
Networkcfg

Question 8. What is the primary protocol used for communication in Windows NT networks?

a)
b)
c)
d)

HTTP
IPX/SPX
TCP/IP

NetBEUI

Question 9. In Windows NT, the "Task Manager" is primarily used to:

Manage network settings
Monitor system performance
Edit the registry

Manage disk partitions

Question 10. Which is a characteristic of NTFS over FAT file systems?

a)
b)
c)
d)

Larger file size support
Journaling for recovery
File permissions
All of the above
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Chapter 2: Oracle

About Oracle

Oracle database is a relational database management system (RDBMS) from Oracle Corporation. This article will
explain a complete overview of the Oracle database, features, history, and editions. Before discussing the oracle, we

will first need to know about the database.

Concept of Database

A database refers to the organized collection of structured data stored electronically in a device. It allows us to access,
manage, and find relevant information frequently. The flat file structure was extensively used to store data before the
database system was invented. The relational database approach becomes popular in comparison to the flat file
model because it eliminates redundant data. For example, suppose we have an employee and contact information

stored in the same file. In such a case, the employees with multiple contacts will show up in many rows.

The RDBMS system manages the relational data. Oracle Database is the most famous relational database system
(RDBMS) because it shares the largest part of a market among other relational databases. Some other popular
relational databases are MySQL, DB2, SQL Server, PostgreSQL, etc.

Editions of Oracle database

Oracle database is compatible with a wide range of platforms such as Windows, UNIX, Linux, and macOS. It supports
several operating systems like IBM AIX, HP-UX, Linux, Microsoft Windows Server, Solaris, SunOS, macQOS, etc. In

the late 1990s, Oracle began supporting open platforms like GNU/Linux.

A list of Oracle database editions in order of priority:

Enterprise Edition: It is the most robust and secure edition. It offers all features, including superior performance and

security.

Standard Edition: It provides the base functionality for users that do not require Enterprise Edition's robust package.

Express Edition (XE): It is the lightweight, free and limited Windows, and Linux edition.

Oracle Lite: It is designed for mobile devices.

Personal Edition: It's comparable to the Enterprise Edition but without the Oracle Real Application Clusters feature.
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Oracle Database Features

Oracle database manages data with the help of an open, complete, and integrated approach. The following are

features that complete the demand for powerful database management:

Availability: It is never offline or out of service that means supported 24*7 availability of the database. It provides high

availability of databases because of the Oracle Data Guard functionality. This functionality allows using of the
secondary database as a copy of the primary database during any failure. As a result, all normal processes such as

backups and partial failures do not interrupt the database from being used.

Security: Oracle has a mechanism for controlling and accessing the database to prevent unauthorized access. It
provides high security because of the Oracle Advanced Security features. It offers two solutions to protect databases
that are TDE (Transparent Data Encryption) and Data Redaction. TDE supports data encryption both at the source
and after export. Redaction is performed at the application level. Oracle has some other security features like Oracle

Database Vault that regulates user privileges and Oracle Label Security.

Scalability: It provides features like RAC (Real Application Cluster) and Portability, which makes an Oracle database
scalable based on usage. In a clustered environment, it includes capabilities such as rolling instance migrations,

performing upgrades, maintaining application continuity, quality of service management, etc.

Performance: Oracle provides performance optimization tools such as Oracle Advanced Compression, Oracle
Database In-Memory, Oracle Real Application Testing, and Oracle Times Ten Application-Tier Database Cache. Their

main objective is to improve system performance to the highest possible level.

321|125




Youth Computer Training Centre

Analytics: Oracle has the following solutions in the field of analytics:

OLAP (Oracle Analytic Processing): It is an implementation of Oracle for doing complicated analytical
calculations on business data.

Oracle Advanced Analytics: It is a technical combination of Oracle R Enterprise and Oracle Data Mining that
assists customers in determining predictive business models through data and text mining, as well as

statistical data computation.

Management: Oracle Multitenant is a database management tool that combines a single container database with

many pluggable databases in a consolidated design.

Advantages of Oracle Database

Performance: Oracle has procedures and principles that help us to get high levels of database performance. We can
increase query execution time and operations with the use of performance optimization techniques in its database.

This technique helps to retrieve and alter data faster.

Portability: The Oracle database can be ported on all different platforms than any of its competitors. We can use this
database on around 20 networking protocols as well as over 100 hardware platforms. This database makes it simple

to write an Oracle application by making changes to the OS and hardware in a secure manner.

Backup and Recovery: It is always better to take a proper backup of your entire oracle online backup and recovery.

The Oracle database makes it easy to accomplish recovery quickly by using the. RMAN (Recovery Manager)

functionality. It can recover or restore database files during downtime or outages. It can be used for online backups,

archived backups, and continuous archiving. We can also use SQL* PLUS for recovery, which is known as user-

managed recovery.

PL/SQL: One of the greatest benefits of using the Oracle database is to support PL/SQL extension for procedural

programming.

Multiple Database: Oracle database allows several database instances management on a single server. It provides
an instance caging approach for managing CPU allocations on a server hosting database instances. The database

resource management and instance caging can work together to manage services across multiple instances.

Flashback Technology: This advantage comes with the recent Oracle version. It allows us to recover those data that
are incorrectly deleted or lost by human errors like accidental deletion of valuable data, deleting the wrong data, or

dropping the table.
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Disadvantages of Oracle Database

Complexity: Oracle is not recommended to use when the users are not technically savvy and have limited technical
skills required to deal with the Oracle Database. It is also not advised to use if the company is looking for a database

with limited functionality and easy to use.

Cost: The price of Oracle products is very high in comparison to other databases. Therefore users are more likely to

choose other less expensive options such as MS SQL Server, MySQL, etc.

Difficult to manage: Oracle databases are often much more complex and difficult in terms of the management of

certain activities.

Oracle Database

Every Oracle Database Contains Logical and Physical

Structures. Logical Structures are tablespaces, Schema objects, extents and segments. Physical Structures are

Datafiles, Redo Log Files, Control File.

A database is divided into logical storage units called
tablespaces, which group related logical structures together.

Each Tablespace in turn consists of one are more datafiles.

In relational database system all the information is stored in form of tables. A table consists of rows and columns

All the tables and other objects in Oracle are stored in tablespace logically, but physically they are stored in the

datafiles associated with the tablespace.

Every Oracle database has a set of two or more redo log files. The set of redo log files for a database is collectively

known as the database's redo log. A redo log is made up of redo entries (also called redo records). The primary

function of the redo log is to record all changes made to data. If a failure prevents modified data from being

permanently written to the data files, the changes can be obtained from the redo log so work is never lost.

Every Oracle database has a control file. A control file contains the database name and locations of all data files and

redo log files.

Every Oracle database also has a Parameter File. Parameter file contains the name of the Database, Memory Settings

and Location of Control file.Data types and Creating Tables.

A table is the data structure that holds data in a relational database. A table is composed of rows and columns.

A table in Oracle Ver. 7.3 can have maximum 255 Columns and in Oracle Ver. 8 and above a table can have maximum
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1000 columns. Number of rows in a table is unlimited in all the versions.

A table can represent a single entity that you want to track within your system. This type of a table could represent a

list of the employees within your organization, or the orders placed for your company's products.

A table can also represent a relationship between two entities. This type of a table could portray the association
between employees and their job skills, or the relationship of products to orders. Within the tables, foreign keys are

used to represent relationships.

Although some well-designed tables could represent both an entity and describe the relationship between that entity

and another entity, most tables should represent either an entity or a relationship.

Designing Tables

Guidelines to designing your tables:

Use descriptive names for tables, columns, indexes, and clusters.

Table Names, Columns Names can contain maximum of 30 characters and they should start with an
alphabet.

Be consistent in abbreviations and in the use of singular and plural forms of table names and columns.
Select the appropriate data type for each column.

Arrange columns that can contain NULL Values in the last, to save storage space.

Before creating a table, you should also determine whether to use integrity constraints. Integrity constraints can be

defined on the columns of a table to enforce the business rules of your database automatically.

Before creating a Table you also have to decide what type of data each column can contain. This is known as data

type. Let’s discuss what data types are available in Oracle.

Data types

A data type associates a fixed set of properties with the values that can be used in a column of a table or in an

argument of a procedure or function. These properties cause Oracle to treat values of one data type differently from

values of another data type. For example, Oracle can add values of NUMBER data type, but not values of RAW data

type.
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Oracle supplies the following built-in data types:

Character data types

CHAR

NCHAR
VARCHAR?2 and VARCHAR
NVARCHAR2

CLOB

NCLOB

LONG

Numeric data types

e NUMBER

Time and date data types

DATE

INTERVAL DAY TO SECOND
INTERVAL YEAR TO MONTH
TIMESTAMP

TIMESTAMP WITH TIME ZONE
TIMESTAMP WITH LOCAL TIME ZONE

Binary data types

BLOB
BFILE
RAW
LONG RAW

Another data type, ROWID, is used for values in the ROWID pseudocolumn, which represents the unique address of

each row in a table.

The following table summarizes the information about each Oracle built-in datatype.
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Datatype

Description
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Column Length and Default

CHAR (size [BYTE |
CHARY])

VARCHAR2 (size

[BYTE | CHARY])

NCHAR (size)

NVARCHAR2

(size)

NUMBER (p, s)

Fixed-length character data of length

size bytes or characters.

Variable-length character data, with
maximum length size bytes or

characters.

Fixed-length Unicode character data

of length size characters.

Variable-length Unicode character
data of length size characters. A

maximum size must be specified.

Single-byte character data
Unicode national character set
(NCHAR) data.

Variable-length character data.

Variable-length numeric  data.
Maximum precision p and/or scale s

is 38.

Fixed for every row in the table
(with trailing blanks); maximum size
is 2000 bytes per row, default size
is 1 byte per row. Consider the
character set (single-byte or
multibyte) before setting size.
Variable for each row, up to 4000
bytes per row. Consider the
character set (single-byte or
multibyte) before setting size. A
maximum size must be specified.
Fixed for every row in the table

(with trailing blanks). Column size is

the number of characters. (The

number of bytes is 2 times this
AL16UTF16

encoding and 3 times this number

number for the

for the UTF8 encoding.) The upper
limit is 2000 bytes per row. Default
is 1 character.

Variable for each row. Column size
is the number of characters. (The
number of bytes may be up to 2
times this number for a the
AL16UTF16 encoding and 3 times
this  number for the UTF8
encoding.) The upper limit is 4000
bytes per row. Default is 1
character.

Up to 232 - 1 bytes, or 4 gigabytes.
Up to 232-1 bytes, or 4
gigabytes.

Variable for each row in the table,
up to 232 - 1 bytes, or 2 gigabytes,
per row. Provided for backward
compatibility.

Variable for each row. The
maximum space required for a

given column is 21 bytes per row.
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INTERVAL YEAR
(precision) TO
MONTH

INTERVAL DAY
(precision) TO
SECOND

(precision)

TIMESTAMP

(precision)

TIMESTAMP
(precision)
TIME ZONE

WITH

TIMESTAMP
WITH

(precision)
LOCAL TIME

Fixed-length date and time data,
ranging from Jan. 1, 4712 B.C.E. to
Dec. 31,4712 C.E.

A period of time, represented as
years and months. The precision
value specifies the number of digits
in the YEAR field of the date. The
precision can be from 0 to 9, and
defaults to 2 for years.

A period of time, represented as
days, hours, minutes, and seconds.
The precision values specify the
number of digits in the DAY and the
fractional SECOND fields of the
date. The precision can be from 0 to
9, and defaults to 2 for days and 6
for seconds.

A value representing a date and
time, including fractional seconds.
(The exact resolution depends on

the operating system clock.)

The precision value specifies the
number of digits in the fractional
second part of the SECOND date
field. The precision can be from 0 to
9, and defaults to 6

A value representing a date and
time, plus an associated time zone
setting. The time zone can be an
offset from UTC, such as '-5:0', or a

region name, such as 'US/Pacific'.

Similar to TIMESTAMP WITH TIME
ZONE, except that the data is
normalized to the database time
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Fixed at 7 bytes for each row in the
table. Default format is a string
(such as DD-MON-RR) specified by
the NLS_DATE_FORMAT
parameter.

Fixed at 5 bytes.

Fixed at 11 bytes.

Varies from 7 to 11 bytes,
depending on the precision. The
default is determined by the
NLS_TIMESTAMP_FORMAT

initialization parameter.

Fixed at 13 bytes. The default is
determined by the
NLS TIMESTAMP_TZ FORMAT

initialization parameter.

Varies from 7 to 11 bytes,
depending on the precision. The

default is determined by the
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zone when stored, and adjusted to
match the client's time zone when
retrieved.

BLOB Unstructured binary data

BFILE Binary data stored in an external
file

RAW (size) Variable-length raw binary data

LONG RAW Variable-length raw binary data

Binary data representing row

addresses

e Oracle CREATE TABLE
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NLS_TIMESTAMP_FORMAT

initialization parameter.

Up to 232 - 1 bytes, or 4 gigabytes.
Up to 232 - 1 bytes, or 4 gigabytes.

Variable for each row in the table,
up to 2000 bytes per row. A
maximum size must be specified.
Provided for backward
compatibility.

Variable for each row in the table,
up to 231 - 1 bytes, or 2 gigabytes,
per row. Provided for backward

compatibility.

Fixed at 10 bytes (extended
ROWID) or 6 bytes (restricted
ROWID) for each row in the table.

In Oracle, CREATE TABLE statement is used to create a new table in the database.

To create a table, you have to name that table and define its columns and datatype for each column.

Syntax:

CREATE TABLE table_name

column1 datatype [ NULL | NOT NULL ],

column2 datatype [ NULL | NOT NULL ],

column_n datatype [ NULL | NOT NULL ]
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Parameters used in syntax

Table name: It specifies the name of the table which you want to create.
column1, column2, column n: It specifies the columns which you want to add in the table. Every column
must have a datatype. Every column should either be defined as "NULL" or "NOT NULL". In the case, the

value is left blank; it is treated as "NULL" as default.

Oracle CREATE TABLE Example

Here we are creating a table named customers. This table doesn't have any primary key.

CREATE TABLE customers

( customer_id number(10) NOT NULL,

customer_name varchar2(50) NOT NULL,

city varchar2(50)

This table contains three columns

Customer _id: It is the first column created as a number datatype (maximum 10 digits in length) and cannot contain

null values.

Customer name: it is the second column created as a varchar2 datatype (50 maximum characters in length) and

cannot contain null values.

City: This is the third column created as a varchar2 datatype. It can contain null values.

Oracle CREATE TABLE Example with primary key

CREATE TABLE customers

( customer_id number(10) NOT NULL,

customer_name varchar2(50) NOT NULL,

city varchar2(50),

CONSTRAINT customers_pk PRIMARY KEY (customer _id)
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Primary key

A primary key is a single field or combination of fields that contains a unique record. It must be filled. None of the field

of primary key can contain a null value. A table can have only one primary key.

CREATE TABLE AS Statement

The CREATE TABLE AS statement is used to create a table from an existing table by copying the columns of existing
table.

Syntax:

CREATE TABLE new_table

AS (SELECT * FROM old_table):

Create Table Example: copying all columns of another table

In this example, we are creating a "newcustomers" table by copying all the columns from the already existing table

"Customers".

CREATE TABLE new customers

AS (SELECT * FROM customers WHERE customer_id < 5000);

Table created.

This table is named as "new customers" and having the same columns of "customers" table.

Create Table Example: copying selected columns of another table

Syntax:

CREATE TABLE new_table

AS (SELECT column_1, column2, ... column_n

FROM old_table);

Let's take an example:

CREATE TABLE newcustomers?2

AS (SELECT customer_id, customer_name
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FROM customers

WHERE customer_id < 5000);

The above example will create a new table called "newcustomers2". This table includes the specified columns

customer_id and customer_name from the customers table.

Create Table Example: copying selected columns from multiple tables

Syntax:

CREATE TABLE new_table

AS (SELECT column_1, column2, ... column_n

FROM old_table_1, old_table_2, ... old_table_n);

Let's take an example: Consider that you have already created two tables "regularcustomers" and "irregular

customers".

The table "regularcustomers" has three columns rcustomer_id, rcustomer_name and rc_city.

CREATE TABLE "regularcustomers"

( "RCUSTOMER_ID" NUMBER(10,0) NOT NULL ENABLE,

"RCUSTOMER_NAME" VARCHAR2(50) NOT NULL ENABLE,

"RC_CITY" VARCHARZ2(50)

The second table "irregular customers" has also three columns ircustomer_id, ircustomer_name and irc_city.

CREATE TABLE "irregularcustomers"

( "IRCUSTOMER_ID" NUMBER(10,0) NOT NULL ENABLE,

"IRCUSTOMER_NAME" VARCHAR2(50) NOT NULL ENABLE,

"IRC_CITY" VARCHAR2(50)
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In the following example, we will create a table name "newcustomers3" form copying columns from both tables.

Example:

CREATE TABLE newcustomers3

AS (SELECT regularcustomers.rcustomer_id, regularcustomers.rc_city, irregularcustomers.ircustomer_name

FROM regularcustomers, irregularcustomers

WHERE regularcustomers.rcustomer_id = irregularcustomers.ircustomer _id

AND regularcustomers.rcustomer_id < 5000);

Oracle ALTER TABLE Statement

In Oracle, ALTER TABLE statement specifies how to add, modify, drop or delete columns in a table. It is also used to

rename a table.

Add column in atable

Syntax:

ALTER TABLE table_name

ADD column_name column-definition;

Example:

Consider that already existing table customers. Now, add a new column customer_age into the table customers.

ALTER TABLE customers

ADD customer_age varchar2(50);

Now, a new column "customer_age" will be added in customers table.

Add multiple columns in the existing table

Syntax:

ALTER TABLE table_name

ADD (column_1 column-definition,
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column_2 column-definition,

column_n column_definition);

Example

ALTER TABLE customers

ADD (customer_type varchar2(50),

customer_address varchar2(50));

Modify column of atable

Syntax:

ALTER TABLE table_name

MODIFY column_name column_type;

Example:

ALTER TABLE customers

MODIFY customer_name varchar2(100) not null;

Drop column of atable

Syntax:

ALTER TABLE table_name

DROP COLUMN column_name;

Example:

ALTER TABLE customers

DROP COLUMN customer_name;

This will drop the customer_name column from the table.
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Rename column of atable

Syntax:

ALTER TABLE table_name

RENAME COLUMN old_name to new_name;

Example:

ALTER TABLE customers

RENAME COLUMN customer_name to cname;

This will rename the column customer_name into cname.

Rename of atable

Syntax:

ALTER TABLE table_name

RENAME TO new_table_name;

Example:

ALTER TABLE customers

RENAME TO retailers;

This will rename the customer table into "retailers" table.

Oracle DROP TABLE Statement

Oracle DROP TABLE statement is used to remove or delete a table from the Oracle database.

Syntax

DROP [schema_name]. TABLE table_name

[ CASCADE CONSTRAINTS |

[ PURGE |;
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Parameters

Schema name: It specifies the name of the schema that owns the table.

Table name: It specifies the name of the table which you want to remove from the Oracle database.

CASCADE CONSTRAINTS: It is optional. If specified, it will drop all referential integrity constraints as well.

PURGE: It is also optional. If specified, the table and its dependent objects are placed in the recycle bin and can’t be

recovered.

If there are referential integrity constraints on table_name and you do not specify the CASCADE CONSTRAINTS

option, the DROP TABLE statement will return an error and Oracle will not drop the table.

DROP TABLE Example

DROP TABLE customers;

This will drop the table named customers.

Oracle Queries

You can execute many queries in oracle database such as insert, update, delete, alter table, drop, create and select.

Oracle Select Query

Oracle select query is used to fetch records from database.

Example:

SELECT * from customers;

Oracle SELECT Statement

The Oracle SELECT statement is used to retrieve data from one or more than one tables, object tables, views, object

views etc.

Syntax

SELECT expressions
FROM tables

WHERE conditions;
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Parameters

Expressions: It specifies the columns or calculations that you want to retrieve.

Tables: This parameter specifies the tables that you want to retrieve records from. There must be at least one table
within the FROM clause.

Conditions: It specifies the conditions that must be followed for selection.
Select Example: select all fields
Let's take an example to select all fields from an already created table named customers

SELECT *

FROM customers;

Output
ADDRESS SALARY

ghazmiabad 20000

mohan

mhan daltn 22000
schan noida 24000
alax

Pariz
4 rows retumed in 0.02
seconds
Select Example: select specific fields
Example
SELECT age, address, salary
FROM customers
WHERE age < 25

AND salary > '20000'
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ORDER BY age ASC, salary DESC;

AGE ADDRESS SALARY
2 dalhy 22000

1 rows returned in 0.00
seconds

Select Example: select fields from multiple tables (JOIN)
SELECT customers.name, courses.trainer

FROM courses

INNER JOIN customers

ON courses.course_id = course_id

ORDER BY name;

Output

TRAINER
sonoo Jaiswal
dd sharma
swat snival
rashmi desai
mahssh sharma
mahesh sharma
rashmi desai
swah snival
sonoo Jaiswal
dd sharma
More than 10 rows available. Increase rows selector to view more rows.

10 rows retumed in 0.02
seconds

Oracle Insert Query

Oracle insert query is used to insert records into table. For example:

insert into customers values(101,'rahul','delhi');

Oracle Insert Statement

In Oracle, INSERT statement is used to add a single record or multiple records into the table.
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Syntax: (Inserting a single record using the Values keyword):

INSERT INTO table

(column1, column2, ... column_n)

VALUES

(expression1, expression2, ... expression_n );

Syntax: (Inserting multiple records using a SELECT statement):

INSERT INTO table

(column1, column2, ... column_n )

SELECT expression1, expression2, ... expression_n

FROM source_table

WHERE conditions;

Parameters:

Table: The table to insert the records into.

Column1, column2, Column_n:

The columns in the table to insert values.

Expression1, Expression2, Expression:

The values to assign to the columns in the table. So column1 would be assigned the value of expression1,
column2 would be assigned the value of expression2, and so on.

Source table:

The source table when inserting data from another table.

Conditions:

The conditions that must be met for the records to be inserted.

Oracle Insert Example: By VALUE keyword

It is the simplest way to insert elements to a database by using VALUE keyword.

See this example:

Consider here the already created suppliers table. Add a new row where the value of supplier_id is 23 and

supplier_name is Flipkart.
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See this example:

INSERT INTO suppliers

(supplier_id, supplier_name)

VALUES

(50, 'Flipkart');

Output:

1 row(s) inserted.

0.02 seconds

Oracle Insert Example: By SELECT statement

This method is used for more complicated cases of insertion. In this method insertion is done by SELECT statement.

This method is used to insert multiple elements.

See this example:

In this method, we insert values to the "suppliers" table from "customers" table. Both tables are already created with

their respective columns.

Execute this query:

INSERT INTO suppliers

(supplier_id, supplier_name)

SELECT age, address

FROM customers

WHERE age > 20;

Output:

4 row(s) inserted.

0.00 seconds
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You can even check the number of rows that you want to insert by following statement:

SELECT count(*)

FROM customers

WHERE age > 20;

Output:

Oracle Update Query

Oracle update query is used to update records of a table. For example:

update customers set name='bob’, city="london' where id=101;

Oracle UPDATE Statement

In Oracle, UPDATE statement is used to update the existing records in a table. You can update a table in 2 ways.

Traditional Update table method

Syntax:

UPDATE table

SET column1 = expression1,

column2 = expression2,

column_n = expression_n

WHERE conditions;

Update Table by selecting records from another table

Syntax:

UPDATE table1
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SET column1 = (SELECT expression1

FROM table2

WHERE conditions)

WHERE conditions;

Parameters:

e column1, column2, ... column_n:
It specifies the columns that you want to update.
expression1, expression2, ...expression_n:
This specifies the values to assign to the column1, column2, ?. column_n.

Conditions: It specifies the conditions that must be fulfilled for execution of UPDATE stateme.

Oracle Update Example: (Update single column)

UPDATE suppliers

SET supplier_name = 'Kingdfisher'

WHERE supplier_id = 2;

This example will update the supplier_name as "Kingdfisher" where "supplier_id" is 2.

Oracle Update Example:

The following example specifies how to update multiple columns in a table. In this example, two columns

supplier_name and supplier_address is updated by a single statement.

e Oracle Delete Query
e Oracle update query is used to delete records of a table from database.

e For example: Delete from customers where id=101;

Oracle DELETE Statement

Syntax

DELETE FROM table_name

WHERE conditions;

Parameters
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e Table name: It specifies the table which you want to delete.

e Conditions: It specifies the conditions that must met for the records to be deleted.

Oracle Delete Example: On one condition

DELETE FROM customers

WHERE name = 'Sohan’;

This statement will delete all records from the customer table where name is "Sohan".

Oracle Delete Example: On multiple conditions

DELETE FROM customers

WHERE last_name = 'Maurya'

AND customer _id > 2;

This statement will delete all records from the customers table where the last_name is "Maurya" and the customer _id

is greater than 2.

Oracle Truncate Query

Oracle update query is used to truncate or remove records of a table. It doesn't remove structure. For example:

truncate table customers;

Oracle TRUNCATE TABLE

In Oracle, TRUNCATE TABLE statement is used to remove all records from a table. It works same as DELETE
statement but without specifying a WHERE clause. It is generally used when you don’t have to worry about rolling
back

Once a table is truncated, it can’t be rolled back. The TRUNCATE TABLE statement does not affect any of the table’s

indexes, triggers or dependencies.

Syntax

TRUNCATE TABLE [schema_name.]table_name

Parameters

e schema_name: This parameter specifies the name of the schema that the table belongs to. It is optional.
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e table name: It specifies the table that you want to truncate.

Oracle TRUNCATE Table Example

e Consider a table named "customers" and execute the following query to truncate this
e TRUNCATE TABLE customers;

Output

Table truncated.

1.11 seconds

Now check the customers table, you will find that there is no data available in that table. It is equally similar to DELETE
TABLE statement in Oracle.

Oracle DELETE Table Example

DELETE TABLE customers;

TRUNCATE TABLE Vs. DELETE TABLE

Both the statements will remove the data from the "customers" table but the main difference is that you can roll back
the DELETE statement whereas you can't roll back the TRUNCATE TABLE statement.

Oracle Drop Query

Oracle drop query is used to drop a table or view. It doesn't have structure and data. For example:

drop table customers;

Oracle DROP TABLE Statement

Oracle DROP TABLE statement is used to remove or delete a table from the Oracle database.

Syntax

DROP [schema_name]. TABLE table_name

[ CASCADE CONSTRAINTS ]

[ PURGE |;

Parameters
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schema_name: It specifies the name of the schema that owns the table.

table_name: It specifies the name of the table which you want to remove from the Oracle database.

CASCADE CONSTRAINTS: It is optional. If specified, it will drop all referential integrity constraints as well.

PURGE: It is also optional. If specified, the table and its dependent objects are placed in the recycle bin and can’t be

recovered.

If there are referential integrity constraints on table_name and you do not specify the CASCADE CONSTRAINTS

option, the DROP TABLE statement will return an error and Oracle will not drop the table.

DROP TABLE Example

DROP TABLE customers;

This will drop the table named customers.

DROP TABLE Example with PURGE parameter

DROP TABLE customers PURGE

This statement will drop the table called customers and issue a PURGE so that the space associated with the
customers table is released and the customers table is not placed in recycle bin. So, it is not possible to recover that

table if required.

Oracle Create Query

Oracle create query is used to create a table, view, sequence, procedure and function. For example:

CREATE TABLE customers

(id number(10) NOT NULL, name varchar2(50) NOT NULL, city varchar2(50),

CONSTRAINT customers_pk PRIMARY KEY (id));

Oracle Create Table

In Oracle, CREATE TABLE statement is used to create a new table in the database.

To create a table, you have to name that table and define its columns and datatype for each column.
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Syntax:

CREATE TABLE table_name
(
column1 datatype [ NULL | NOT NULL ],

column2 datatype [ NULL | NOT NULL ],

column_n datatype [ NULL | NOT NULL ]
);
Parameters used in syntax
table_name: It specifies the name of the table which you want to create.

columnl, column2, ... column n: It specifies the columns which you want to add in the table. Every column must

have a datatype. Every column should either be defined as "NULL" or "NOT NULL". In the case, the value is left

blank; it is treated as "NULL" as default.
Oracle CREATE TABLE Example
Here we are creating a table named customers. This table doesn't have any primary key.
CREATE TABLE customers
( customer_id number(10) NOT NULL,
customer_name varchar2(50) NOT NULL,

city varchar2(50)

);

This table contains three columns

customer_id: It is the first column created as a number datatype (maximum 10 digits in length) and cannot contain

null values.

customer_name: it is the second column created as a varchar2 datatype (50 maximum characters in length) and

cannot contain null values.

city: This is the third column created as a varchar2 datatype. It can contain null values.

Oracle CREATE TABLE Example with primary key

CREATE TABLE customers

( customer_id number(10) NOT NULL,
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customer_name varchar2(50) NOT NULL,
city varchar2(50),

CONSTRAINT customers_pk PRIMARY KEY (customer _id)

Primary key

A primary key is a single field or combination of fields that contains a unique record. It must be filled. None of the field

of primary key can contain a null value. A table can have only one primary key.

Oracle Alter Query

Oracle alter query is used to add, modify, delete or drop columns of a table. Let's see a query to add column in

customers table:

ALTER TABLE customers

ADD age varchar2(50);

Oracle ALTER TABLE Statement

In Oracle, ALTER TABLE statement specifies how to add, modify, drop or delete columns in a table. It is also used to

rename a table.

Add column in atable

Syntax:

ALTER TABLE table_name

ADD column_name column-definition;

Example:

Consider that already existing table customers. Now, add a new column customer_age into the table customers.

ALTER TABLE customers

ADD customer_age varchar2(50);

Now, a new column "customer_age" will be added in customers table.

Add multiple columns in the existing table
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Syntax:

ALTER TABLE table_name
ADD (column_1 column-definition,

column_2 column-definition,

column_n column_definition

Example

ALTER TABLE customers
ADD (customer_type varchar2(50),

customer_address varchar2(50));

Now, two columns customer_type and customer_address will be added in the table customers.
Modify column of a table

Syntax:
ALTER TABLE table_name

MODIFY column_name column_type;
Example:

ALTER TABLE customers

MODIFY customer_name varchar2(100) not null;

Now the column column_name in the customers table is modified to varchar2 (100) and forced the column to not
allow null values.

Modify multiple columns of a table
Syntax:

ALTER TABLE table_name
MODIFY (column_1 column_type,

column_2 column_type,
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column_n column_type);
Example:
ALTER TABLE customers
MODIFY (customer_name varchar2(100) not null,

city varchar2(100)

This will modify both the customer_name and city columns in the table.

Drop column of atable

Syntax:

ALTER TABLE table_name
DROP COLUMN column_name;

Example:

ALTER TABLE customers

DROP COLUMN customer_name;

This will drop the customer_name column from the table.

Rename column of atable

Syntax:
ALTER TABLE table_name
RENAME COLUMN old_name to new_name;
Example:
ALTER TABLE customers
RENAME COLUMN customer_name to cname;
This will rename the column customer_name into cname.
How to rename table
Syntax:
ALTER TABLE table_name

RENAME TO new_table _name;

Youth Computer Training Centre
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Example:

ALTER TABLE customers
RENAME TO retailers;

This will rename the customer table into "retailers" table.

Oracle DISTINCT Clause

Oracle DISTINCT clause is used to remove the duplicate records from the result set. It is only used with SELECT

statement.

Syntax:
SELECT DISTINCT expressions
FROM tables

WHERE conditions;

Parameters:

Expressions: It specifies the columns that you want to retrieve.
Tables: It specifies the table from where you want to retrieve records.
Conditions: It specifies the conditions that must be fulfilled.

Oracle DISTINCT Example: (with single expression)

Let's take a table "customers"

Customer table:

CREATE TABLE "CUSTOMERS"
( "NAME" VARCHAR2(4000),
"AGE" NUMBER,

"SALARY" NUMBER,

"STATE" VARCHAR2(4000)
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Execute this query:

SELECT DISTINCT state

FROM customers

WHERE name = 'charu’;

Output:

Oracle DISTINCT Example: (with multiple expressions)
SELECT DISTINCT name, age, salary

FROM customers

WHERE age >='60";

Output:

This example specifies distinct name, age and salary of the customer where age is greater than or equal to 65.

Oracle FROM Clause

FROM clause is a mandatory clause in SELECT expression. It specifies the tables from which data is to be

retrieved.

Syntax:

AGE SALARY STATE

18 12000
21 25000
26 HE000
21 25000
21 23000

27

15000

row{s) 1 - 10ef 10
FROM table_name...

Expressions...

Oracle FROM Clause Example: (with one table)
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Let's take an example to explain how to use
AGE SALARY STATE

21 23000 dalhi

21 25000 dalhi

Customer table: 71 25000 bikar

27 27000 delhi

31000 dalhi

("NAME" VARCHAR2(4000), 36000 bihar
76000 tamilnady
§7000 tamilnadn

FROM clause to retrieve data from one

table. Consider a table "customers".

CREATE TABLE "CUSTOMERS"

"AGE" NUMBER,

"SALARY" NUMBER, row(s) 1 - 10 of 10

"STATE" VARCHAR2(4000)

) NAME AGE SALARY

. Enndasvwarmi 63 7000
Execute this query:

SELECT *

FROM customers

WHERE salary >= 20000

ORDER BY salary ASC;

Output:

Oracle ORDER BY Clause

In Oracle, ORDER BY Clause is used to sort or re-arrange the records in the result set. The ORDER BY clause is
only used with SELECT statement.

Syntax:

SELECT expressions

FROM tables

WHERE conditions

ORDER BY expression [ ASC | DESC |;
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Parameters:

expressions: It specifies columns that you SUPPLIEE_ID FIRST_NAME LAST_NAME
want to retrieve. kanchabhai Motwrani

lalln lal

Dhirubhai Ambani

tables: It specifies the table name from where

you want to retrieve records.

. -~ - row(s) 1-3of3
conditions: It specifies the conditions that must

be fulfilled for the records to be selected.

ASC: It is an optional parameter that is used to sort records in ascending order.

DESC: ltis also an optional parameter that is used to sort records in descending order.
Oracle ORDER BY Example: (without ASC/DESC attribute)

Let's take a table "supplier"

Supplier table:

CREATE TABLE "SUPPLIER"

( "SUPPLIER_ID" NUMBER,
"FIRST_NAME" VARCHAR2(4000),

"LAST_NAME" VARCHAR2(4000)

)

Execute this Query:
SELECT *

FROM supplier
SUPPLIER_ID FIRST_NAME LAST_NAME
ORDER BY last_name; = 1 dhirubhai ambani

Lanchabhai moteani

Output: = lallu lal

. row(s) 1 -3 af3
The above example returns the first name

ordered by last_name in ascending order.
Oracle ORDER BY Example: (sorting in descending order)

If you want to sort your result in descending order, you should use the DESC attribute in your ORDER BY clause:

CCST> Page 63]125




Youth Computer Training Centre

Execute this Query:

SELECT * Total Sales

FROM supplier

ORDER BY last_name DESC;
Output

The above example returns the first_ name ordered by

last_name in descending order.
Oracle GROUP BY Clause

In Oracle GROUP BY clause is used with SELECT statement to collect data from multiple records and group the

results by one or more columns.

Syntax:

SELECT expression1, expression2, ... expression_n,
aggregate_function (aggregate_expression)

FROM tables
SUPPLIEE_ID FIRST _NAME  LAST_NAME

WHERE conditions 1 dhirubhai ambani
lalln 1al

kanchabhai motwani

row(s) 1 -3 of3

GROUP BY expression1, expression2, ... expression_n;
Parameters:

expression1, expression2 ... expression_n: It specifies the expressions that are not encapsulated within aggregate

function. These expressions must be included in GROUP BY clause.

aggregate function: It specifies the aggregate functions i.e. SUM, COUNT, MIN, MAX or AVG functions.
aggregate expression: It specifies the column or expression on that the aggregate function is based on.
tables: It specifies the table from where you want to retrieve records.

conditions: It specifies the conditions that must be fulfilled for the record to be selected.
Oracle GROUP BY Example: (with SUM function)

Let's take a table "salesdepartment”
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Salesdepartment table:

CREATE TABLE "SALESDEPARTMENT"

STATE Nomber Of Customers

maharashtm
delhi
tamilnadn
hihar

( "ITEM" VARCHAR2(4000),

"SALE" NUMBER,

AGE SALARY STATE
"BILLING_ADDRESS" VARCHAR2(4000) g 18 12000

25000
)

56000

Execute this query: 25000

23000

SELECT item, SUM(sale) AS "Total sales"

FROM salesdepartment

76000
GROUP BY item; E i 87000

18000

Output

row{s) 1 -10of 10

The above example will show the total sales of every

individual item.
Oracle GROUP BY Example: (with COUNT function)

Let's take a table "customers"

Here we are creating a table named customers. This table doesn't have any primary key.

Customer table:

CREATE TABLE "CUSTOMERS"

( "NAME" VARCHAR2(4000),

"AGE" NUMBER,
"SALARY" NUMBER,
"STATE" VARCHAR2(4000)

);
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Execute this query:
DEPARTMENT Lowest Salary
Mechanical 12000
Softwars 10000
hardwrara 15000
SELECT state, COUNT(*) AS "Number of customers”

FROM customers

WHERE salary > 10000 DEPARTMENT SALARY
Mechanical 12000
GROUP BY state;
hardware 15000
Output: Software 24000

Software 32000

Oracle GROUP BY Example: (with MIN
function) Software 20000

Software 10000
Let’s take a table "employees"
row(s) 1 -6 of 6

Employees table:

CREATE TABLE "EMPLOYEES"

( "EMP_ID" NUMBER,

"NAME" VARCHAR2(4000),

ITEM BILLING_ADDRESS

"AGE" NUMBER, Shoes Agra

"DEPARTMENT" VARCHAR2(4000), Belts Kolkata

Shoes Allahabad
"SALARY" NUMBER

Sari Varanasi
Sari Chennai

Execute this query: L e T L

Computer Delhi
SELECT department,

et S

Shoes Kanpur

MIN(salary) AS "Lowest salary" row(s)1-B of B

FROM employees
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GROUP BY department;

Output:

Oracle GROUP BY Example: (with MAX function)

In this example, we are using "employees" table that is given above.
Execute this query:

SELECT department,

MAX(salary) AS "Highest salary"

FROM employees

GROUP BY department;

Oracle HAVING Clause

In Oracle, HAVING Clause is used with GROUP BY Clause to restrict the groups of returned rows where condition
is TRUE.

Syntax:

SELECT expression1, expression2, ... expression_n,
aggregate_function (aggregate_expression)

FROM tables

WHERE conditions

GROUP BY expression1, expression2, ... expression_n
HAVING having_condition;

Parameters:

expression1, expression2, ... expression_n: It specifies the expressions that are not encapsulated within aggregate

function. These expressions must be included in GROUP BY clause.

aggregate_function: It specifies the aggregate functions i.e. SUM, COUNT, MIN, MAX or AVG functions.
aggregate_expression: It specifies the column or expression on that the aggregate function is based on.
tables: It specifies the table from where you want to retrieve records.

conditions: It specifies the conditions that must be fulfilled for the record to be selected.

having_conditions: It specifies the conditions that are applied only to the aggregated results to restrict the groups of

returned rows.
Oracle HAVING Example: (with GROUP BY SUM function)

Let's take a table "salesdepartment”
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Salesdepartment table:

CREATE TABLE "SALESDEPARTMENT"

("ITEM" VARCHAR2(4000), Total Sales
"SALE" NUMBER,

"BILLING_ADDRESS" VARCHAR2(4000)

) s

Execute this query:
SELECT item, SUM(sale) AS "Total sales"
FROM salesdepartment

GROUP BY item

HAVING SUM(sale) < 1000;

Output:
Oracle HAVING Example: (with GROUP BY COUNT function)
Let's take a table "customers"

Customer table:

ITEM BILLING_ADDRESS

Shoes Agra
Belts Kaolkata
Shoes Allahabad
Sari ‘aranasi
Sari Chennai
Medicines Salem
Computer Delhi

Shoes Kanpur

PRBBEBEWE

row{s) 1 -8 of 8

CREATE TABLE "CUSTOMERS"

( "NAME" VARCHAR2(4000),
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"AGE" NUMBER,

"SALARY" NUMBER,

AGE SALARY STATE

16 12000

"STATE" VARCHAR2(4000)

)

25000
56000
25000

Execute this query:
23000

%

SELECT state, COUNT(*) AS "Number of customers"

g

FROM customers

|

|

WERRERWERWERPEE

z

WHERE salary > 10000 18000

row{s) 1 - 10af 10

GROUP BY state
HAVING COUNT(*) >= 2; B
DEPARTMENT Lowest Salary
Machanical 12000
Softerara 10000

Output:

Oracle HAVING Example: (with GROUP BY
MIN function) S5TATE Number Of Customers

dzlhi
Let's take a table "employees" tamilnady

DEPARTMENT SALARY

Employees table:
Mechanical 12000

CREATE TABLE "EMPLOYEES"
hardware 15000

( "EMP_ID" NUMBER, Sotware 24000
"NAME" VARCHAR2(4000), - coftware 32000
"AGE" NUMBER, Software 20000
"DEPARTMENT" VARCHAR2(4000), Software 10000

"SALARY" NUMBER ) rowl(s) 1-6 of 6

Execute this query:

SELECT department,
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MIN(salary) AS "Lowest salary
FROM employees
GROUP BY department

HAVING MIN(salary) < 15000;

Output

Oracle HAVING Example: (with GROUP BY MAX function)

Execute this query:

SELECT department,
MAX(salary) AS "Highest salary"
FROM employees

GROUP BY department

HAVING MAX(salary) > 30000;

Oracle UNION Operator

In Oracle, UNION operator is used to combine the result sets of two or more Oracle SELECT statements. It combines

the both SELECT statement and removes duplicate rows between them./p>

Each SELECT statement within the UNION operator must have the same number of fields in the result sets with

similar data types.

Syntax

SELECT expression1, expression2, ... expression_n
FROM table1

WHERE conditions

UNION

SELECT expression1, expression2, ... expression_n
FROM table2

WHERE conditions;

Parameters

e expression1, expression2, ... expression_n: It specifies the columns that you want to retrieve.

e table1, table2: it specifies the tables from where you retrieve the records.
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e conditions: it specifies the conditions that must be fulfilled for the records to be selected.

e Note: The number of expressions must be same in both of the SELECT statements.

Oracle UNION Example: (Fetch single field) SUPPLIER ID

SELECT supplier_id

LS I 5 R

=

FROM suppliers

)
et

5]

UNION

N

SELECT supplier_id
31

FROM Order_details More than 10 rows available. Increase rows selector to wiew more rows.
10 rows returned in 007 seconds

OUTPUT

In this example, supplier_id is defined in both of the table "suppliers" and "order_details". After the UNION, it would

appear once in the result set because Oracle UNION operator removes duplicate sets.

Note: If you don't want to remove duplicates, use Oracle UNION ALL operator.

Oracle UNION Example: (Using ORDER BY)

The Oracle UNION operator can be used with ORDER BY clause to orders the results of the query.
SELECT supplier_id, supplier_name

FROM suppliers

SUPPLIER_ID SUPPLIER_NAME
Bata shoes
dhrubhai
UNION Kingfisher
VOID
SELECT s_id, s_name = Ezzziz

S rows retumed in 0.01
seconds

WHERE supplier_id <= 20

FROM shopkeepers

WHERE s_name = 'dhirubhai'

ORDER BY 1;
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Output

In the above example, result is sorted by supplier_name/s_name in ascending order, as denoted by ORDER BY 1.

Oracle UNION ALL Operator

In Oracle, the UNION ALL operator is used to combine the result sets of 2 or more SELECT statements. It is different
from UNION operator in a way that it does not remove duplicate rows between the various SELECT statements. It

returns all of the rows.

Each SELECT statement within the UNION ALL must have the same number of fields in the result sets with similar

data types.

Difference between UNION and UNION ALL operators
UNION operator removes duplicate rows while UNION ALL operator does not remove duplicate rows.
Syntax

SELECT expression1, expression2, ... expression_n
FROM table1

WHERE conditions

UNION ALL

SELECT expression1, expression2, ... expression_n
FROM table2

WHERE conditions;

Parameters

expression1, expression2, expression_n: It specifies the columns that you want to retrieve. Number of expressions

must be same in both SELECT statements.

table1, table2: It specifies the table name that you want to retrieve records from.

conditions: It specifies the conditions that must be fulfilled for the records to be selected.

Oracle UNION ALL Operator Example

SELECT supplier_id
FROM suppliers
UNION ALL
SELECT supplier_id
FROM order_details;
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The above example will return the supplier_id multiple times in the result set if the same value appeared in both the
supplier_id and order_details table.

Output
Column Name Data Type Nullable Default Primary Key
SUFFLIER._ID NUMBER.

FRST NAME VAR CHAR 24000}
LAST NAME VARCHAR 2(4000)

Oracle INTERSECT Operator

In Oracle, INTERSECT Operator is used to return the results of 2 or more SELECT statement. It picks the common

or intersecting records from compound SELECT queries.

Syntax

SELECT expression1, expression2, ... expression_n

FROM table1

WHERE conditions

INTERSECT

SELECT expression1, expression2, ... expression_n

FROM table2

WHERE conditions;

Parameters

expression1, expression2, ... expression_n: It specifies the columns that you want to retrieve.
table1, table2: It specifies the tables that you want to retrieve records from.

conditions: it specifies the conditions that must be fulfilled for the records to be selected.

Oracle INTERSECT Example: (with single expression)

Suppliers Table

Suppliers Data
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Order_details Table

SUFPLIEER_ II»

Order_details Data

2 rows returmed im O_ 02

SELECT supplier_id

seCconds

FROM suppliers

INTERSECT

SELECT supplier_id

FROM order_details;

Column Name

SUFFLIER_ID

SUFFLIEE_NAME
SUFFLIER_ADDRESS

m
=
=

1

2

5N
E:N
E:N
5N
5N

m
=
=

1

2

AP

Column Name
SUPPLIER. ID
SUPFLY_DATE
SUPFLY_ADDRESS

SUPPLIER_ID

SUPPLIER_ID

Data Tvpe
NUMBER
Y ARCHAR 2(4000)
Y ARCHAR 2(4000)

SUPPLIER_HAME

Bata shoes
Kingfisher
Vo4O

Apple

Flipkart

SUPPLY_DATE

12-0CT-12
23-0CT-12

31-0CT-12

Nullable
Yes
Yas

Data Type
NUMBER
DATE

VARCHAR2(4000)  Yes

Nullable

Default

Default Primary Key

SUPPLIER_ADDRESS
Agra
Delhi

Lucknow

SUPPLY_ADDRESS

Ahmedabad
M umbai
delhi

rowis) 1 -3 of 3

Primary Key

1-3

In the above example, the supplier_id appears in both the suppliers and order_details table. Now the common entries

will be returned in the result set.

CCST> Page 74]125




Youth Computer Training Centre

Output

Oracle INTERSECT Example: (with multiple expressions)

Supplier Table

Column Name Data Type Nullahle Defanlt Primary Key
CUSTOMER._ID NUMBER [ -
FIRST NAME VARCHAR2(4000) Y. .
LAST NAME VARCHAR2(4000) ¥ -
DEPARTMENT ID0  NUMBER

Supplier Data

EDIT CUSTOMER_ID FIRST_NAME LAST_NAME DEPARTMENT_ID

aryan tomar -
ajeet maurya

richa goyal

dhirubhai jotwani -
alex pandian 1

ow(z) 1-5of3

Customer Table

Customer Data
EDIT SUPPLIER_ID FIRST NAME LAST NAME
dhirshhai
lznchabhai

lalle

ow(s) 1l -30f3

SELECT supplier_id, last_name, first_ name

FROM supplier
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WHERE first_name <> 'dhirubhai' LAST NAME FIRST NAME

manrva ajeat

INTERSECT 1 rows returned in 0.00

seconds
SELECT customer _id, last_name, first_ name

FROM customer

WHERE customer _id < 5;

Output

The above example returns the records from the supplier table where the supplier_id, last name and first_ name

values match the customer _id, last_name, and first_name value of customer table.

Oracle MINUS operator

In Oracle, MINUS operator is used to return all rows in the first SELECT statement that are not returned by the second
SELECT statement.

Each SELECT statement has a dataset and the MINUS operator returns all documents from the first dataset and then

removes all documents from the second dataset.

For example

Syntax

SELECT expression1, expression2, ... expression_n

FROM table1

WHERE conditions

MINUS

SELECT expression1, expression2, ... expression_n
FROM table2

WHERE conditions;
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Parameters

expression1, expression2, ... expression_n: It specifies the columns that you want to retrieve.

table1, table2: it specifies the tables that you want to retrieve records from.

conditions: it specifies the conditions that must be fulfilled for the records to be selected.

Note: The expressions must be same in number for both the SELECT statement and have similar datatype.
Oracle MINUS Example

This example will return one field with the same datatype from two tables "suppliers" and "order_details".
SELECT supplier_id

FROM suppliers

MINUS

SELECT supplier_id

FROM order_details;

Output

SUPPLIER 1D

8 rows retumed in 011
seconds

SQL Functions in Oracle

SQL functions are built into Oracle and are available for use in various appropriate SQL statements. You can also

create your own function using PL/SQL.
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Single-Row Functions

Single-row functions return a single result row for every row of a queried table or view. These functions can appear
in select lists, WHERE clauses, START WITH and CONNECT BY clauses, and HAVING clauses.

Oracle SQL Functions can be divided into following categories

Number Functions

Character Functions

Miscellaneous Single Row Functions
Aggregate Functions

Date and Time Functions

Here are the explanation and example of these functions

Number Functions (also known as Math Functions)

Number functions accept numeric input and return numeric values. Most of these functions return values that are

accurate to 38 decimal digits.

The number functions available in Oracle are:

ABS ACOS ASIN ATAN ATAN2 BITAND CEIL COS COSH EXP FLOOR LN

LOGMOD POWER ROUND (number) SIGN SIN SINH SQRT TAN TANH TRUNC (number)
ABS

ABS returns the absolute value of n.

The following example returns the absolute value of -87:

SELECT ABS(-87) "Absolute” FROM DUAL;

Absolute

ACOS returns the arc cosine of n. Inputs are in the range of -1 to 1, and outputs are in the range of 0 to pi and are

expressed in radians.
The following example returns the arc cosine of .3:

SELECT ACOS(.3)"Arc_Cosine" FROM DUAL;

Arc_Cosine
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1.26610367

Similar to ACOS, you have ASIN (Arc Sine), ATAN (Arc Tangent) functions.
CIEL

Returns the lowest integer above the given number.

Example:

The following function return the lowest integer above 3.456;

select ciel(3.456) “Ciel” from dual;

Returns the highest integer below the given number.
Example:
The following function return the highest integer below 3.456;

select floor(3.456) “Floor” from dual;

Returns the cosine of an angle (in radians).

Example:

The following example returns the COSINE angle of 60 radians.

select cos(60) “Cosine” from dual;

SIN

Returns the Sine of an angle (in radians).

Example:

The following example returns the SINE angle of 60 radians.
select SIN(60) “Sine” from dual;

TAN
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Returns the Tangent of an angle (in radians).

Example:

The following example returns the tangent angle of 60 radians.

select Tan(60) “Tangent” from dual;

Similar to SIN, COS, TAN functions hyperbolic functions SINH, COSH, TANH are also available in oracle.
MOD

Returns the remainder after dividing m with n.

Example

The following example returns the remainder after dividing 30 by 4.

Select mod(30,4) “MOD” from dual;

Returns the power of m, raised to n.

Example

The following example returns the 2 raised to the power of 3.

select power(2,3) “Power” from dual;

Returns the e raised to the power of n.
Example
The following example returns the e raised to power of 4.
SELECT EXP(4) "e to the 4th power"
FROM DUAL;

e to the 4th power

54.59815
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LN
Returns natural logarithm of n.
Example
The following example returns the natural logarithm of 95.
SELECT LN(95) "Natural log of 95"
FROM DUAL;

Natural log of 95

4.55387689
LOG
Returns the logarithm, base m, of n.
Example
The following example returns the log of 100.

select log(10,100) from dual;

Returns a decimal number rounded of to a given decimal positions.

Example

The following example returns the no. 3.4573 rounded to 2 decimals.

select round(3.4573,2) “Round” from dual;

Returns a decimal number Truncated to a given decimal positions.
Example

The following example returns the no. 3.4573 truncated to 2 decimals.
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select round(3.4573,2) “Round” from dual;

Returns the square root of a given number.
Example

The following example returns the square root of 16.

select sqrt(16) from dual;

Character Functions

Character functions operate on values of dataype CHAR or VARCHAR.
LOWER

Returns a given string in lower case.

select LOWER(‘SAMI’) from dual,

Returns a given string in UPPER case.

select UPPER(‘Sami’) from dual,

INITCAP

Returns a given string with Initial letter in capital.
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select INITCAP(‘mohammed sami’) from dual;

INITCAP

Mohammed Sami
LENGTH
Returns the length of a given string.

select length('mohammed sami’) from dual;

LENGTH

SUBSTR
Returns a substring from a given string. Starting from position p to n characters.
For example the following query returns “sam” from the string “mohammed sami”.

select substr('mohammed sami',10,3) from dual;

Tests whether a given character occurs in the given string or not. If the character occurs in the string then returns

the first position of its occurrence otherwise returns 0.
Example

The following query tests whether the character “a” occurs in string “mohammed sami”

select instr('mohammed sami','a') from dual;

REPLACE
Replaces a given set of characters in a string with another set of characters.
Example

The following query replaces “mohd” with “mohammed” .
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select replace('ali mohd khan','mohd','mohammed') from dual;

REPLACE

ali mohammed khan
INSTR

Tests whether a given character occurs in the given string or not. If the character occurs in the string then returns
the first position of its occurrence otherwise returns 0.

Example
The following query tests whether the character “a” occurs in string “mohammed sami”

select instr('mohammed sami','a") from dual;

REPLACE

Replaces a given set of characters in a string with another set of characters.
Example

The following query replaces “mohd” with “mohammed” .

select replace('ali mohd khan','mohd','mohammed') from dual;

REPLACE

ali mohammed khan

TRANSLATE

This function is used to encrypt characters. For example you can use this function to replace characters in a given

string with your coded characters.
Example

The following query replaces characters A with B, B with C, C with D, D with E,...Z with A, and a with b,b with c,c
with d, d with e ....z with a.

select translate('interface’,ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijkimnopgrstuvwxyz',
'BCDEFGHIJKLMNOPQRSTUVWXYZAbcdefghijkimnopgrstuvwxyza') “Encrypt” from dual;

Encrypt
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joufsgbdf
SOUNDEX

This function is used to check pronounciation rather than exact characters. For example many people write names

as “smith” or “smyth” or “smythe” but they are pronounced as smith only.

Example
The following example compare those names which are spelled differently but are pronouced as “smith”.

Select ename from emp where soundex(ename)=soundex('smith');

Right pads a given string with a given character to n number of characters.
Example
The following query rights pad ename with ™' until it becomes 10 characters.

select rpad(ename,'',10) from emp;

Sm ith*****
Joh n******

Mohammed**

*kkkkk

Sami
LPAD

Left pads a given string with a given character upto n number of characters.
Example

The following query left pads ename with ™' until it becomes 10 characters.

select Ipad(ename,'',10) from emp;

*****Smith
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RS g
LTRIM

Trims blank spaces from a given string from left.

Example

The following query returns string “ Interface “left trimmed.

select Itrim(’ Interface ") from dual;

Interface

RTRIM

Trims blank spaces from a given string from Right.

Example

The following query returns string “ Interface “right trimmed.

select rtrim(' Interface ") from dual;

Interface

TRIM

Trims a given character from left or right or both from a given string.

Example
The following query removes zero from left and right of a given string.

Select trim(0 from '00003443500') from dual;

CONCAT
Combines a given string with another string.

Example

The following Query combines ename with literal string “ is a “ and jobid.

Youth Computer Training Centre
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Select concat(concat(ename,' is a '),job) from emp;

Smith is a clerk
John is a Manager

Sami is a G.Manager

Miscellaneous Single Row Functions

COALESCE

Coalesce function returns the first not null value in the expression list.
Example.

The following query returns salary+commision, if commission is null then returns salary, if salary is also null then
returns 1000.

select empno,ename,salary,comm,coalesce(salary+comm,salary,1000) “Net Sal” from emp;

ENAME SALARY COMM NET SAL

SMITH 1000 100 1100
SAMI 3000 3000
SCOTT 1000
RAVI 200 1000

DECODE
DECODE(expr, searchvalue1, result1,searchvalue2,result2,..., defaultvalue)

Decode functions compares an expr with search value one by one. If the expr does not match any of the search

value then returns the default value. If the default value is omitted then returns null.

Example

The following query returns the department names according the deptno. If the deptno does not match any of the

search value then returns “Unknown Department”

select decode(deptno,10,'Sales',20,'Accounts,30,'Production,

40,'R&D','Unknown Dept') As DeptName from emp;

DEPTNAME

Accounts

Unknown Dept.
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Accounts
Production
Sales

R&D

Unknown Dept.

GREATEST

GREATEST (expr1, expr2, expr3,expr4...)
Returns the greatest expr from a expr list.
Example

select greatest(10,20,50,20,30) from dual;

GREATEST

select greatest('SAMI','SCOTT','RAVI','SMITH', TANYA') from dual;

GREATEST

LEAST (expr1, expr2, expr3,expr4...)
It is simillar to greatest. It returns the least expr from the expression list.

select least(10,20,50,20,30) from dual;

NVL2(expr1,expr2)

This function is oftenly used to check null values. It returns expr2 if the expr1 is null, otherwise returns expr1.
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Example
The following query returns commission if commission is null then returns 'Not Applicable'.

Select ename,nvi(comm,'Not Applicable') “Comm” from dual;

ENAME COMM

Scott 300
Tiger 450
Sami  Not Applicable
Ravi 300
Tanya Not Applicable

NVL2
NVL2(expr1,expr2,expr3)
NVL2 returns expr2 if expr1 is not null, otherwise return expr3.
Example
The following query returns salary+comm if comm is not null, otherwise just returns salary.
select salary,comm,nvi2(comm,salary+comm,salary) “Income” from emp;

SALARY COMM INCOME

200

NULLIF
NULLIF(expr1, expr2)
Nullif compares expr1 with expr2. If they are equal then returns null, otherwise return expr1.

Example.

The following query shows old jobs of those employees who have changed their jobs in the company by comparing

the current job with old job in oldemp table.

Select ename,nullif(e.job,0.job) “Old Job” from emp e, oldemp o where e.empno=0.empno;

ENAME OLD JOB

SMITH CLERK
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SAMI
SCOTT MANAGER

uiD
Returns the current session ID of user logged on.
Example

select uid from dual;

uiD

20
USER
Returns the username of the current user logged on.

select user from dual;

SYS_CONTEXT

SYS_CONTEXT returns the value of parameter associated with the context namespace. You can use this function
in both SQL and PL/SQL statements.

EXAMPLE

The following query returns the username of the current user.

Select sys_context('USERENV','SESSION_USER') “Username” from dual;

USERNAME

Similar to SESSION_USER parameter for namespace USERENV the other important parameters are
ISDBA :To check whether the current user is having DBA privileges or not.

HOST :Returns the name of host machine from which the client is connected.
INSTANCE :The instance identification number of the current instance

IP_ADDRESS: IP address of the machine from which the client is connected.

DB_NAME : Name of the database as specified in the DB_NAME initialization parameter
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VSIZE
VSIZE(expr)
Returns the internal representation of expr in bytes.
Example
The following query return the representation of ename in bytes.

select ename,vsize(ename) as Bytes from emp;

ENAME BYTES

SCOTT 5
SAMI 4
RAVI 4
KIRAN 5

Oracle Date Functions and Operators.

Functions to View Current Date and Time

To see the system date and time in Oracle, we can use the following functions:

CURRENT_DATE : Returns the current date in the session time zone, in a value in the Gregorian calendar of
datatype

DATE
SYSDATE : Returns the current date and time.
SYSTIMESTAMP  : The SYSTIMESTAMP function returns the system date, including fractional seconds and
time zone of the database. The return type is TIMESTAMP WITH TIME ZONE.

SYSDATE Example
To see the current system date and time we can use the most simple and widely used SYSDATE function.
To see system date and time give the following query.

select sysdate from dual;

SYSDATE

8-AUG-03

The format in which the date is displayed depends on NLS_DATE_FORMAT parameter.
For example set the NLS DATE_FORMAT to the following format

alter session set NLS_DATE_FORMAT="DD-MON-YYYY HH:Mlpm’;

Then give the give the following statement
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select sysdate from dual;
SYSDATE

8-AUG-2003 03:05pm

The default setting of NLS_DATE_FORMAT is DD-MON-YY

CURRENT_DATE Example

To see the current system date and time with time zone use CURRENT_DATE function

ALTER SESSION SET TIME_ZONE = '-4:0";
ALTER SESSION SET NLS_DATE_FORMAT ='DD-MON-YYYY HH24:MI:SS';
SELECT SESSIONTIMEZONE, CURRENT_DATE FROM DUAL;

SESSIONTIMEZONE CURRENT_DATE

-04:00 22-APR-2003 14:15:03

ALTER SESSION SET TIME_ZONE ="'-7:0";
SELECT SESSIONTIMEZONE, CURRENT_DATE FROM DUAL;

SESSIONTIMEZONE CURRENT_DATE

-07:00 22-APR-2003 09:15:33

SYSTIMESTAMP Example

To see the current system date and time with fractional seconds with time zone give the following statement

select systimestamp from dual;

SYSTIMESTAMP

22-APR-03 08.38.55.538741 AM -07:00
Next, How to view Date and Time in different formats.
Formatting Oracle Dates in different Formats

By default, Oracle will display the dates in DD-MON-YY format. If you want to see dates in other format then you
can do so by using TO_CHAR() function. The TO_CHAR() function is used to convert date and time into a
character string according to the given format. Oracle has provided several formats to convert the date and time to

meet all user requirements

To translate the date into a different format string you can use TO_CHAR function with date format. For example, to

see the current day you can give the following query
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Select to_char(sysdate,’DAY’)"Today” FROM DUAL,;

THURSDAY

Like this “DAY” format model there are many other date format models available in Oracle. The following table list

date and time format models.

FORMAT MEANING
D Day of the week
DD Day of the month

Day of the year

Full day for ex. ‘Monday’, 'Tuesday’, 'Wednesday’
Day in three letters for ex. ‘MON’, ‘TUE’FRI’
Week of the month

Week of the year
Month in two digits (1-Jan, 2-Feb,...12-Dec)

Month in three characters like “Jan”, "Feb”, "Apr”

Full Month like “January”, "February”, "April”
Month in Roman Characters (I-XIlI, I-Jan, ll-Feb,...XII-Dec)
Quarter of the Month

Last two digits of the year.

Full year

Year in words like “Nineteen Ninety Nine”

Hours in 12 hour format

Hours in 12 hour format

Hours in 24 hour format

Minutes

Seconds

Fractional Seconds

Milliseconds

Julian Day i.e. Days since 1st-Jan-4712BC to till-date

If the year is less than 50 Assumes the year as 21ST Century. If the

year is greater than 50 then assumes the year in 20th Century.

Suffixes

TH Returns th, st, rd or nd according to the leading number like 1st, 2nd 3rd

4th

SP Spells out the leading number
AM or PM Returns AM or PM according to the time
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SPTH Returns Spelled Ordinal number. For. Example First, Fourth

For example to see the todays date in the following format

Friday, 7th March, 2014

Give the following statement

select to_char(sysdate,’Day, ddth Month, yyyy’)’Today” from dual;

TODAY

Friday, 7th March, 2014

For example you want to see hire dates of all employee in the following format

Friday, 8th August, 2003

Then give the following query.

select to_char(hire_date,'Day, ddth Month, yyyy’) from emp;

Next, to translate a character value, which is in format other than the default date format, into a date value you can
use TO_DATE function with date format to date

TO_DATE Example

TO_DATE() function is used to convert strings into date values. For example you want to see what was the day on
15-aug-1947. For this purpose, we will use the TO_DATE() function to first convert the string into date value and then

pass on this value to TO_CHAR() function to extract day.

select to_char(to_date(’15-aug-1947’,’dd-mon-yyyy’),'Day’) from dual;
TO_CHAR(

To see how many days have passed since 15-aug-1947 then give the following query

select sysdate-to_date('15-aug-1947’,’dd-mon-yyyy’) from dual;

Now we want to see which date will occur after 45 days from now
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select sysdate+45 from dual;
SYSDATE

06-JUN-2003
ADD_MONTHS
To see which date will occur after 6 months from now, we can use ADD_MONTHS function

Select ADD_MONTHS(SYSDATE,6) from dual,
ADD_MONTHS

22-0OCT-2003
MONTHS_BETWEEN

To see how many months have passed since a particular date, use the MONTHS_BETWEEN function.

File Edit Miew Terminal Tabs Help

S50L> select to_char(hiredate, 'Day, ddth Month, yyyy') Trom emp;
TO_CHAR(HIREDATE, 'DAY,DDTHMONTH

Wednesday, December
Friday n February
Sunday . February
Thursday ., April §
Monday i September,
Friday ; May )
Tuesday E June
Sunday . April
Tuesday .
Tuesday 2
Saturday ,

September

November |,
May n

TO_CHAR(HIREDATE, 'DAY , DDTHMONTH
Thursday , 03rd December , 1981
Thursday , 03rd December , 1981
Saturday , 23rd January , 1982

14 rows selected.

soL=
For Example, to see how many months have passed since 15-aug-1947, give the following query.

select months_between(sysdate,to_date(’15-aug-1947’)) from dual;

Months

616.553
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To eliminate the decimal value use truncate function

select trunc(months_between(sysdate,to_date(’15-aug-1947’))) from dual;

Months

LAST_DAY

To see the last date of the month of a given date, Use LAST_DAY function.

select LAST_DAY(sysdate) from dual;

LAST_DAY

31-AUG-2003

NEXT_DAY

To see when a particular day is coming next , use the NEXT_DAY function.

For Example to view when next Saturday is coming, give the following query

select next_day(sysdate) from dual;

NEXT_DAY

09-AUG-2003

EXTRACT

An EXTRACT datetime function extracts and returns the value of a specified datetime field from a datetime or interval
value expression. When you extract a TIMEZONE_REGION or TIMEZONE_ABBR (abbreviation), the value returned

is a string containing the appropriate time zone name or abbreviation

The syntax of EXTRACT function is

EXTRACT (YEAR / MONTH / WEEK / DAY / HOUR / MINUTE / TIMEZONE FROM DATE)

Example

The following demonstrate the usage of EXTRACT function to extract year from current date.
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select extract(year from sysdate) from dual;

EXTRACT

Oracle Joins

Join is a query that is used to combine rows from two or more tables, views, or materialized views. It retrieves data

from multiple tables and creates a new table.

Join Conditions

There may be at least one join condition either in the FROM clause or in the WHERE clause for joining two tables. It

compares two columns from different tables and combines pair of rows, each containing one row from each table, for

which join condition is true.

Types of Joins

e Inner Joins (Simple Join)

e Outer Joins
Left Outer Join (Left Join)
Right Outer Join (Right Join)
Full Outer Join (Full Join)
Equijoins
Self Joins
Cross Joins (Cartesian Products)
Antijoins
e Semijoins

Oracle INNER JOIN

e Inner Join is the simplest and most common type of join. It is also known as simple join. It returns all rows

from multiple tables where the join condition is met.

Syntax

SELECT columns
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FROM table1
INNER JOIN table2
ON table1.column = table2.column;

Image representation of Inner Join

VN

EDIT SUPPLIER_ID SUPPLIER_NAME SUPPLIEE_ADDRESS

Bata shoas Agra
Kingfisher

VoIo Lusknow

row(s) 1 - 14 of 14

Column Name Data Type Nullable  Default Primary Key
SUPFLER_ID NUMBEE i - -
SUPFLIER_NAME VAR CHAR (40007 { = -
SUPFLIFR_ADDRES:  VARCHARIMDO0) ¥ . .

Oracle INNER JOIN Example

Let's take an example to perform Inner Join on two tables "Suppliers" and "Order1".

Suppliers

Column Name Data Type Nullable Default Primary Key
OFDER_NUMEBER  NUMBER FEH - -
SUFFLIER._ID NUMBEE Yeas - -
CITY VARCHAR2M000)  Ves - -

Order1
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This example will return all rows from "suppliers" and "order1" table where there is a matching supplier_id value in

both the suppliers and order1 tables.

Execute the following query

SELECT suppliers.supplier_id, suppliers.supplier_name, order1.order_number

EDIT ORDEERE_NUMBER SUPPLIEE_ID CITY

1 Allahabad
Kanpur
row({s) 1 -3 of3

FROM suppliers

INNER JOIN order1

ON suppliers.supplier_id = order1.supplier_id;

Output

SUPPLIER _ID SUPPLIER_NAME ORDER_NUMBER
Bata shoes
Kingfishar 102

2 rows returned in 0.03
seconds

Oracle OUTER JOIN

An outer join is similar to equijoin but it gets also the non-matched rows from the table. It is categorized in Left Outer
Join, Right Outer Join and Full Outer Join by Oracle 9i ANSI/ISO 1999 standard.

Left Outer Join

Left Outer Join returns all rows from the left (first) table specified in the ON condition and only those rows from the

right (second) table where the join condition is met.

Syntax

SELECT columns

FROM table1

LEFT [OUTER] JOIN table2
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ON table1.column = table2.column;

Image representation of left outer join

table2

Example

In this example, we are performing left outer join on the already created tables ?suppliers? and ?order1?.

The following example would return all records from table ?suppliers? and only those records from table ?order1?

where the join fields are equal.

Execute this query

SELECT suppliers.supplier_id, suppliers.supplier_name, order1.order_number

FROM suppliers

LEFT OUTER JOIN order1

ON suppliers.supplier_id = order1.supplier_id;

Output

Right Outer Join

The Right Outer Join returns all rows from the right-hand table specified in the ON condition and only those rows from

the other table where the join condition is met.

SELECT columns

FROM table1

RIGHT [OUTER] JOIN table2

ON table1.column = table2.column;
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Example
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In this example, we are performing right outer join on the already created tables ?suppliers? and ?order1?.

The following example would return all rows from the order1 table and only those rows from the suppliers table where

the join condition is met.

Execute this query

SELECT order1.order_number, order1.city, suppliers.supplier_name

FROM suppliers

RIGHT OUTER JOIN order1

ON suppliers.supplier_id = order1.supplier_id;

Output

ORDER_NUMEBER SUPPLIER_INAME
Allahabad Batashoss
Kanpur Eingfisher
(Ghaziabad -

3 rows retumed in 0.00

seconds
Apple

Micmsoft
ghaziabad
Goozsle
Pariz
Kins fisher
More than 10 mows available. Increase rows selector to wew mors rows.

10 rows returned in 0.02
seconds
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Full Outer Join

The Full Outer Join returns all rows from the left hand table and right hand table. It places NULL where the join

condition is not met.

Syntax

SELECT columns

FROM table1

FULL [OUTER] JOIN table2

ON table1.column = table2.column;

Image representation of Full Outer Join

Example

In this example, we are performing full outer join on the already created tables ?suppliers? and ?order1?.

The following example will return all rows from the ?suppliers? table and all rows from the ?order1? table and

whenever the join condition is not met, it places the NULL value.

Execute this query

SELECT suppliers.supplier_id, suppliers.supplier_name, order1.order_number

FROM suppliers

FULL OUTER JOIN order1

ON suppliers.supplier_id = order1.supplier_id;
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SUPPLIER ID SUPPLIER NAME
Bata shoes
Kingfishar
Fliplart
Apple
VOIo
Microsoft
ghazizbad

Eingfisher

Mora than 10 mows available. Increase rows selector to view more rows.
10 rows returned in 0.01
seconds

Oracle EQUI JOIN
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ORDER_NUMEER
101
102

Oracle Equi join returns the matching column values of the associated tables. It uses a comparison operator in the

WHERE clause to refer equality.

Syntax

SELECT column_list

FROM table1, table2....

WHERE table1.column_name =

table2.column_name;

Equijoin also can be performed by using JOIN keyword followed by ON keyword and then specifying names of the

columns along with their associated tables to check equality.

Syntax

SELECT *

FROM table1

JOIN table2

[ON (join_condition)]
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Oracle EQUI JOIN Example
Let' take two tables "agents" and "customer".

Agents tableAgent data

Column Name Data Type Nullable Default Primary Key

AGENT ID NUMBER
AGENT NAME  VARCHARX4000)
AGENT CITY VAR CHAR X(4000)

Customer data
EDIT AGENT_ID AGENT_MNAME AGENT_CITY

Ajeet Allahabad

Tejpratap

row(fs) 1-3of 3

Execute this query

SELECT agents.agent_city,customer.last_name,

customer.first_name

FROM agents,customer

WHERE agents.agent_id=customer.customer_id;

Output

CUSTOMER_ID FIRST_ _MNAME LAST_ _MNAME

aryan tomar
ajeet maurya
richa gowal
dhirubhai jotwani

row(s) 1- 4 of 9
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Oracle SELF JOIN

Self Join is a specific type of Join. In Self Join, a table is joined with itself (Unary relationship). A self join simply

specifies that each rows of a table is combined with itself and every other row of the table.

Syntax

SELECT a.column_name, b.column_name...

FROM table1 a, table1 b

AGENT CITY LAST NAME FIRST NAME
Allahabad zoval richa

1 rows retumed in 0.02
seconds

WHERE a.common_filed = b.common_field;

Oracle SELF JOIN Example

ADDRESS SALARY

MNewh ork

Pandian Chennai

Harid war

row(s) 1- 4 of 4

Let's take a table "customers".

Join this table using SELF JOIN as follows:

SELECT a.name, b.age, a.SALARY
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FROM CUSTOMERS a, CUSTOMERS b

WHERE a.SALARY < b.SALARY;

Output

SALARY

Bhaolu
Eholu
Bhaolu 45

& rows retumed in 0.02
seconds

Oracle Cross Join (Cartesian Products)

The CROSS JOIN specifies that all rows from first table join with all of the rows of second table. If there are "x" rows
in table1 and "y" rows in table2 then the cross join result set have x*y rows. It normally happens when no matching

join columns are specified.

In simple words you can say that if two tables in a join query have no join condition, then the Oracle returns their

Cartesian product.

Syntax

SELECT *

FROM table1

CROSS JOIN table2;

Or

SELECT * FROM table1, table2

Both the above syntax are same and used for Cartesian product.

They provide similar result after execution.
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Image representation of cross join

Oracle Cross Join Example
Let's take two tables "customer" and "supplier".
Customer table detail
CREATE TABLE "CUSTOMER"
( "CUSTOMER_ID" NUMBER,
"FIRST_NAME" VARCHAR2(4000),

"LAST_NAME" VARCHAR2(4000)

EDIT CUSTOMER_ID FIRST_NAME LAST_NAME

aryan tomar
ajeet maurya
richa goyal
dhirubhai jotwani

owiz) 1-4ofd

Supplier table detail
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CREATE TABLE "SUPPLIER"

( "SUPPLIER_ID" NUMBER,

"FIRST_NAME" VARCHAR2(4000),

"LAST_NAME" VARCHAR2(4000)

);
SUPPLIER_ID FIRST_NAME
dhirubhai
kanchabhai

lallu

mow(s)l -

Execute this query

SELECT * FROM customer,supplier

Output

CUSTOMER _ID FIRST NAME LAST NAME
1 aryan

ajeat

richa

dhirubhai

aryan

ajeat

richa

arvan
ajeat
More than 10 rows available. Increase rows selactor to view more rows.

10 rows returned
in 0.06 seconds

Oracle Anti Join

LAST_NAME

am bani
motwani
lal

Jof3

SUPPLIER ID FIRST_NAME

1 dhirubhai

1 dhirubhai
dhirubhai
dhirsbhai
kanchabhat
kanchabhai
kanchabhai
lanchabhat
lallu
lalln

Youth Computer Training Centre

LAST _NAME
ambani
ambani
ambani
ambani

Anti-join is used to make the queries run faster. It is a very powerful SQL construct Oracle offers for faster queries.
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Anti-join between two tables returns rows from the first table where no matches are found in the second table. It is

opposite of a semi-join. An anti-join returns one copy of each row in the first table for which no match is found.
Anti-joins are written using the NOT EXISTS or NOT IN constructs.
Example
Let's take two tables "departments" and "customer”
Departments table
CREATE TABLE "DEPARTMENTS"
( "DEPARTMENT_ID" NUMBER(10,0) NOT NULL ENABLE,
"DEPARTMENT_NAME" VARCHAR2(50) NOT NULL ENABLE,

CONSTRAINT "DEPARTMENTS_PK" PRIMARY KEY ("DEPARTMENT_ID") ENABLE)

DEPARTMENT_IDD DEPARTMENT_NAME

1 a
2 b

c

row(zd]l -4 of 4

Customer table

CREATE TABLE "CUSTOMER"

( “CUSTOMER—ID“ NUMBER, CUSTOMER_ID FIRST_NAME LAST_NAME DEPARTMENT_ID

"FIRST_NAME" VARCHAR2(4000), 1 aryan tomar -

"LAST_NAME" VARCHAR2(4000), z . maunys

3 richa goval

"DEPARTMENT_ID" NUMBER
4 dhirubhai jotwani -

alex pandian 1

ow(s) 1-50f3

Execute this query

SELECT departments.department_id, departments.department_name
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FROM departments
WHERE NOT EXISTS
(
SELECT 1
FROM customer
WHERE customer.department_id = departments.department_id
)
ORDER BY departments.department_id;
Output
DEPARTMENT_ID DEPARTMENT_ NAME
b

d

3 rows refurned in 0.02
seconds

Oracle Semi Join

Semi-join is introduced in Oracle 8.0. It provides an efficient method of performing a WHERE EXISTS sub-query.
A semi-join returns one copy of each row in first table for which at least one match is found.
Semi-joins are written using the EXISTS construct. EDIT DEPARTMENT_ID DEPARTMENT_NAME

Oracle Semi Join Example E'% ! 2

2 b
Let's take two tables "departments" and "customer" E%\\

EE :
EY :

row(z)}l -4 of 4

Departments table

CREATE TABLE "DEPARTMENTS"
( "DEPARTMENT_ID" NUMBER(10,0) NOT NULL ENABLE,
"DEPARTMENT_NAME" VARCHAR2(50) NOT NULL ENABLE,

CONSTRAINT "DEPARTMENTS_PK" PRIMARY KEY ("DEPARTMENT_ID") ENABLE)

Customer table

CREATE TABLE "CUSTOMER"
( "CUSTOMER_ID" NUMBER,

"FIRST_NAME" VARCHAR2(4000),
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"LAST_NAME" VARCHAR2(4000), EDIT CUSTOMER_ID FIRST_NAME LAST_NAME DEPARTMENT_ID

aryan tomar
"DEPARTMENT_ID" NUMBER) o o
richa goyal
Execute this query shircbha vt
iruchal jotwani
alex pandian 1

mow(s) 1-5of3

SELECT departments.department_id, departments.department_name

FROM departments

WHERE EXISTS

SELECT 1

FROM customer

WHERE customer.department_id = departments.department_id

)

ORDER BY departments.department_id;

Output

DEPARTMENT 1D DEPARTMENT NAME
1 a

1 rows retumed in 0.02
seconds

Difference between anti-join and semi-join

While a semi-join returns one copy of each row in the first table for which at least one match is found, an anti-join

returns one copy of each row in the first table for which no match is found.

SQL Constraints

Constraints are used to limit the type of data that can go into a table. This ensures the accuracy and reliability of the

data in the table. If there is any violation between the constraint and the data action, the action is aborted.

INTEGRITY CONSTRAINTS

Integrity Constraints are used to prevent entry of invalid information into tables. There are five Integrity Constraints
Available in Oracle. They are:
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NOT NULL - Ensures that a column cannot have a NULL value

UNIQUE - Ensures that all values in a column are different

PRIMARY KEY - A combination of a NOT NULL and UNIQUE. Uniquely identifies each row in a table
FOREIGN KEY - Uniquely identifies a row/record in another table

CHECK - Ensures that all values in a column satisfies a specific condition
DEFAULT - Sets a default value for a column when no value is specified
NOT NULL Constraint

The NOT NULL constraint enforces a column to NOT accept NULL values.
This enforces a field always contain at least a single value

Example

CREATE TABLE Persons (

ID int NOT NULL,

LastName varchar(255) NOT NULL,

FirstName varchar(255) NOT NULL,

Age int

);

UNIQUE Constraint

The UNIQUE constraint ensures that all values in a column are different.
Example:

CREATE TABLE Persons (

ID NUMBER UNIQUE,

LastName varchar(255) NOT NULL,

FirstName varchar(255),

Age int

);

Note: UNIQUE Constraint on ALTER TABLE

To create a UNIQUE constraint on the "ID" column when the table is already created,

Example > ALTER TABLE Persons ADD UNIQUE (ID);
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PRIMARY KEY Constraint

e The PRIMARY KEY constraint uniquely identifies each record in a database table.

e Primary keys must contain UNIQUE values, and cannot contain NULL values.
Example:

CREATE TABLE Persons (

ID NUMBER PRIMARY KEY,
LastName varchar(255) NOT NULL,
FirstName varchar(255),

Age int

);

Note: PRIMARY KEY on ALTER TABLE

e To create a PRIMARY KEY constraint on the "ID" column when the table is already created, use the

following

Example > ALTER TABLE Persons ADD PRIMARY KEY (ID);

FOREIGN KEY Constraint

e A FOREIGN KEY is a key used to link two tables together.

A FOREIGN KEY is a field in one table (Child table) that refers to the PRIMARY KEY in another table
(Parent table).

The FOREIGN KEY constraint is used to prevent actions that would destroy links between tables.

The FOREIGN KEY constraint also prevents invalid data from being inserted into the foreign key column,

because it has to be one of the values contained in the table it points to.

Example:

Creating parent table:

CREATE TABLE DEPT (

DEPTNO NUMBER PRIMARY KEY,
DNAME VARCHAR2(10),

LOC VARCHAR2(10)
);
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Creating child table:

CREATE TABLE EMP (

EMPNO NUMBER PRIMARY KEY,
ENAME VARCHAR2(10),

DEPTNO NUMBER REFERENCES DEPT(DEPTNO)

);

CHECK Constraint

e The CHECK constraint is used to limit the value range that can be placed in a column.

e If you define a CHECK constraint on a single column it allows only certain values for this column.

Example:

CREATE TABLE TEST (

EMPNO NUMBER,

SAL NUMBER CHECK (SAL>5000)
);

CREATE TABLE TEST (

EMPNO NUMBER,

AGE NUMBER CHECK (AGE>25),

DOB DATE

);
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SQL DEFAULT Constraint

e The DEFAULT constraint is used to provide a default value for a column.

e The default value will be added to all new records if no other value is specified.

EXAMPLE:

CREATE TABLE Persons (

ID NUMBER NOT NULL,

City varchar (255) DEFAULT ‘KOLKATA'

);

Enabling and Disabling Constraints

You can enable and disable constraints at any time. To enable and disable constraints the syntax is
ALTER TABLE <TABLE_NAME> ENABLE/DISABLE CONSTRAINT <CONSTRAINT_NAME>
For example to disable primary key of EMP table give the following statement

alter table emp disable constraint emppk;

And to enable it again, give the following statement

alter table emp enable constraint emppk;

Dropping constraints

You can drop constraint by using ALTER TABLE DROP constraint statement.For example to drop Unique

constraint from emp table, give the following statement
alter table emp drop constraint id_unique;

To drop primary key constraint from emp table.

alter table emp drop constraint emppk;

The above statement will succeed only if the foreign key is first dropped otherwise you have to first drop the foreign
key and then drop the primary key. If you want to drop primary key along with the foreign key in one statement then
CASCADE CONSTRAINT statement like this:

alter table emp drop constraint emppk cascade;
Viewing Information about Constraints
To see information about constraints, you can query the following data dictionary tables.

select * from user_constraints;

select * from user_cons_columns;
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Oracle Subqueries

A subquery is a query within another query, the subquery is used to return data that will be used in the main
query. Subqueries can be used in various places within a query (such as: SELECT, FROM, WHERE), this tutorial
explains how to use subqueries in the Oracle WHERE clause.

Using Oracle Subqueries

Subqueries are widely used to answer a question within another question. For example, which products cost more
than product no. 54 ?

To retrieve this information, you need to answer two question, each in a separate query :

What is product no. 54’s price?
SELECT price

FROM products

WHERE product_id = 54

-- Let's assume that this is the result :

Which products cost more than product no. 547
SELECT product_id, product_name, price
FROM products

WHERE price > 62

Instead of executing each query separately, you can combine the two queries, placing one query inside the other.

Basic Oracle Subquery Syntax
SELECT ...
FROM table
WHERE condition (SELECT ... FROM table)
Guidelines
SELECT product_id , product_name , price

FROM products
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WHERE price > ( SELECT price
FROM products

WHERE product_id = 54)

The subquery is executed once before the main query, then the result returned by the subquery is submitted to the
main query (in the Oracle example provided above, the subquery determines the price of product no. 54, then the
main query takes the result of that subquery and uses the result to display all the products that cost more than this
amount).

The subquery must be enclosed by round brackets.

Place subqueries on the right side of the comparison condition.

A subquery cannot be placed in the Oracle GROUP BY Clause.

Sub-queries can be divided into two main categories:

Single Row Subqueries — subqueries that return zero or one row to the outer SQL statement.

Multiple Row Subqueries — subqueries that return more than one row to the outer SQL statement.

Oracle Single Row Subquery

You may use comparison operators (also referred as single-row operators) in the outer query to handle a subquery

that returns a single value. This Oracle example would retrieve the products whose category number is the same as
that of product 64.

SELECT product_name , product_id , price , category_id

FROM products

WHERE category_id = ( SELECT category_id

FROM products

WHERE product_id = 64)

The subquery must return a single row; a subquery written without a Oracle WHERE Clause (hence usually
returns more than one row) will generate an error.

The subquery must return a single column; specifying more than one column in the subquery’s SELECT
clause will result in an error.

If you need to display all products whose category number is the same as that of product 54,

excluding product 54, simply add this condition

AND product_id <> 54
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SELECT product_name , product_id , price , category_id
FROM products
WHERE category_id = (SELECT category_id
FROM products
WHERE product_id = 54)

AND product_id <> 54

e You can use group functions in a subquery to return a single row. For example: retrieve all products that

cost more than the average price in category no. 60:

SELECT product_id , product_name , price

FROM products

WHERE price > ( SELECT AVG(price)
FROM products

WHERE category_id = 60)

A subquery also can be used in the Oracle HAVING Clause. This Oracle example retrieves a summary of
the average price for each category, for all categories whose average price is greater than the average
price of category no. 90:

The next Oracle example would retrieve all products that cost more than product no. 54 and their category
number equals the category number of product no. 42, not including product no. 42. This Oracle example
consists of three queries,

SELECT category_id , AVG(price)

FROM products

GROUP BY category_id

HAVING AVG(price) > (SELECT AVG(price)

FROM products

WHERE category_id = 90)

main query and two subqueries. The subqueries are executed first, generating the query results. Then the main query

is processed and uses the values returned by these subqueries.
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SELECT product_id , product_name , price
FROM products
WHERE price > (SELECT price
FROM products
WHERE product_id = 54 )
AND category_id = (SELECT category_id
FROM products
WHERE product_id = 42)

AND product_id <> 42
Oracle Multiple Row Subquery

You may use the IN, ANY, or ALL operators (multiple row operators) in the outer query to handle a
subquery that returns multiple rows, the multiple row operators expect one or more values.
The column below represents the prices of different products in category number 80, the following examples

will use these values as the multiple row subquery result.

SELECT price
FROM products
WHERE category_id = 80

price

4300

5200

6700

8200

12500

Oracle IN Operator

The Oracle IN operator allows comparing a column with a list of values returned from the subquery. This

Oracle example would retrieve all products whose price is equal to one of the prices of products in category
80:

In fact, the main query would look like the following to the Database Server :
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SELECT product_id , product_name , price
FROM products
WHERE price IN (SELECT price

FROM products

WHERE category_id = 80)

SELECT product_id , product_name , price

FROM products

WHERE price IN (4300,5200,6700,8200,12500)

e To display all products whose price is equal to one of the prices of products in category 80, excluding the

products in category 80, simply use this condition : AND category_id <> 80.

SELECT product_id , product_name , price
FROM products
WHERE price IN (SELECT price

FROM products

WHERE category _id = 80)

AND category_id <> 80
ANY Operator

The Oracle ANY operator allows comparing a column with at least one of the values returned from the

subequry. When using this operator, it is possible to work with the following comparison methods : >ANY,
<ANY, =ANY

ANY

The following Oracle example would retrieve all products whose price is greater than at least one of the
prices of the products in category 80.

When seeking to know which value is greater than at least one of the values in a specific list, you actually
seek to find the value that is greater than the minimum (because the requested value must be greater than

at least one of the values in the list, no matter which value).
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SELECT product_id , product_name , price

FROM products

WHERE price > ANY (SELECT price
FROM products

WHERE category_id = 80)

The following Oracle example would retrieve all products whose price is lower than at least one of the prices
of the products in category 80.

When seeking to know which value is less than at least one of the values in a specific list, you actually seek

to find the value that is less than the maximum (because the requested value must be less than at least one

of the values in the list, no matter which value).

SELECT product_id , product_name , price
FROM products

WHERE price < ANY (SELECT price
FROM products

WHERE category_id = 80)

e The following Oracle example would retrieve all products whose price is equal to at least one of the prices

of products in category 80. =ANY is equivalent to IN

SELECT product_id , product_name , price
FROM products

WHERE price = ANY (SELECT price
FROM products

WHERE category_id = 80)

ALL Operator

e The Oracle ALL operator allows comparing a column with all of the values returned from the subquery. When
using this operator, it is possible to work with the following comparison methods: < ALL, >ALL.

ALL

e The followng Oracle example would retrieve all products whose price is greater than the prices of all products

in category 80.
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o When seeking to find the value that is greater than all values in a certain list, you actually look for a value that
is greater than the maximum (for a value to be greater than all of the values, it must necessarily be greater than

the maximum value in the list of values).

SELECT product_id , product_name , price
FROM products

WHERE price > ALL (SELECT price
FROM products

WHERE category_id = 80)

ALL

The following Oracle example would retrieve all products whose price is lower than all of the prices of all products in

category 80.

When seeking to find the value that is less than all values in a certain list, you actually look for a value that is less

than the minimum (for a value to be less than all of the values, it must necessarily be less than the minimum value in

the list of values).

SELECT product_id , product_name , price
FROM products

WHERE price < ALL (SELECT price
FROM products

WHERE category_id = 80)

The Oracle = ALL operator attempts to retrieve a value that equals to all of the values returned from the subquery
(the product whose price is worth 4300, and also 5200, and also 6700, and also 8200 and also 12500). This condition

seeks to carry out an illogical operation, and will therefore usually not be used.
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Check your Understanding:

Question 1.

Youth Computer Training Centre

When two or more Oracle Select statements are combined with the operator, the result sets are

combined.
UNION
UNITE
UNIQUE

None

Question 2.

Oracle lets you combine two statements and remove duplicate rows between them using the UNION

operator.
SELECT
DELETE
UPDATE
ALTER

Question 3.

As part of a UNION operation, individual SELECT statements must have ___ fields and similar types of data

in their result sets.
Duplicate
Triplate
Identical

Multiple

Question 4.

In the case of UNION Operations, there must be the _ number of expressions in both statements of the

SELECT statement.
a. Different

b. Multiple

C. Same

d. None

Question 5.

After the UNION, the result set would only contain a instance of it because Oracle removes duplicates.

Single
Double
Triple
Multiple
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Question 6.
You can use the Oracle __ operator if you don't want to remove duplicate data.
a. UNION NONE
b. UNION ALL
UNION ONE
UNION MULTIPLE

Question 7.

The ORDER BY clause can be used to order the results of a query using the Oracle __ operator.
UNION
UNION NONE
UNION ONE

None

Question 8.

UNION ALL combines the results from multiple _ statements in Oracle.
a. INSERT

b. SELECT

C. UPDATE

d. CREATE

Question 9.

By contrast, UNION ALL does not duplicate rows between several SELECT statements, which is what

sets it apart from the UNION operator.
a. Add

b. Update

C. Remove

d. None

Question 10.

In the results sets of the SELECT statements inside the UNION ALL, the result sets must contain fields of.
Similar
Different
Multiple

None
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THE END

Great! Practice Regularly.
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