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® Relational Database

® NoSQL (Not Only SQL)
5] @&or]cmﬁu
o

Relational Database 2 Microsoft SQL, MySQL, Postgres, Oracle, SQLite 0):)0(’)_,50’(;)° olocul

00051 Relational Database 00 table 6030106@2603? table OOOS? ‘Jscc: OOOS? relationship %
Cc o N C C [o} C

652000 oaj;:noo']u da:a eogcrgcago?oo:?@:me’]?o SQI; 0000 structur:: query

language 0? 33%?8@[[98 8’8&??3610']003@" Dcatabase '336]“8330)’)8 GOTQI%UJ@BS SQL

syntax 03 32$p08324 s GB’.)CSC\') 96000 3’38@80060)? Saorlalorlalo']ou

NoSQL €602 MongoDB, Redis, Neo4j o)oaé O’% O’]OE:O’]ODéII NoSQL €>602) relation
o C C o] [0} o o C ocC (%
§|0230MYM 326M eooozo']orlalzu MongoDB 020 document (L)o):s'aec?[gg data 20033003

[§z Redis 02 Key Value 0 @6 &%ézsoéso']mug|l Neo4j 0607 Graph Q0 @6 data
2362202020100 0OI
o . C Cc o o] (2}

PRIROPENT Relatlor:al Database (§©20p0 MySQL (73 %60 ooo[gc f@ogaoofl
00 MySQL (chaa?cz@hg Realatlonalcdgtabase Q06IDD00EPE M $I2C00W C\go']oooau .
Database & LﬂOCOO@ eeNpli]st: G@mb: SQL (Structured Query Language) gal=lev]eval(]

o C
aS0lonudn

° c ‘. c o o
Relational Database O‘gc ofIOC@Coq.I)o



O O (o o (o] (o C O (o] (o
Database 0 (0 320000 V0LV Database D ©02D0 6300MY C\?o']oooou

C o [ C C C C \
Database &0 Table 603 0203 20L©UI0D 0DO COM VM Slo€ulonudin Table 00D 607D
C C N C C
Rows 6090l0C0lonudi Rows aded Columns 6030l0C0lon0dn

School Databases

Students Teachers
PK | ID PK | ID
Name Name
Age Age
DOB DOB
Grade

3200000| (L)EJ;J School Database @03@ School Database 2 Students cJSé Teachers table 01O
(of
(eplow]]|

Students Table @160 ID, Name, Age, DOB, Grade esnl=len oloculon o
Students table 06?060’3? Student data 6000 row by row o']of:of]o%éeusu

N (o) cC O (o (o) o (=] N [of (o
Row ad0 data 60300 0002 3200 SQL 5 052(qs a300dgulewdll

ACID

Relational Database €03 U2 data 603 or% ogqjqemc 2262 eoe c0s §cco 330305
(o] (of (o] O ¢

ACID 55000 20600006p: G sL;oo? C\zm@ @o’]oooou ACID eooo') Atomicity,

. . oqe 2]
Consistency, Isolation, Durability SRV ®IQV: G Q3 610 sao?eooooo @@(ﬂoooou 3
o cC O C C NN N C

006IDD00EPE 607 0D §2:0000 (9 320900 DA OO0 & 6C YO DUED ﬁ@@

-

Gleméll

N oc o s c o ) c c c
A account ©OM 2 C)O§2 0? B account 0O C_\.?QLD &?O']GUJ’ODII 3 33(1?0 ?’) 3230C | SOC O'](.)r]

C o
(0n]00]]

[% C

~ ocC
® A account 0©OMD O OO?S éf.O’JGOOII

N ocC C C
® B account a3 O A3 c0lEz00I

e

[*] [ C C C

e c c c o) . o) c
3 3230C J 0C 0? UJ(DO?UJ(D(D 20)@8 C\?OG&D’)CU)’J (Te Transaction C\B GSTO’]UJODII



[

. e C o o
Atomicity (@&)?BC,)
.. [o] . C \ C o (of C C (o]
Atomicity S?CD‘) Transaction OO(D? QM 3230C 60 0? 330?§ GSB‘)C@C 419 sq?eo?oo
% C C C [0 C ocC C (o
D036 6[4d © [§ogeud H20p) 269 Clil A account 0 9 93§2 $05(Ge B account &3 ©
(of C C C [o] . . o [of (o C
60lC2aC current [§od 9g200Wd SH0le0MN Atomicity § (§C: 6[0PE A account 1 05
o (of o Co o] (of (% o 11b k 2] o (of oC o (of C o f] C
co0300p3 9 20§ 7 [g§00pd60s (rollback) [Ge 326 C 3203C: [§§[gDag0: GloowdN 6¢
sqpa ©as Clonzi
o IL

. 0 ¢ oM.
Consistency (o?melgco)
Consistency et%ooo Transaction @0’3 323] database U ?c%mc%ooé 3’36@3’3&? (valid

@ 50U 530355 y 306 A 3B eUl&: 0 2552 & 398 1 3
state) 9D §6§§00V0 SDVPY 062 VIl PUED 6C VOYIC A § 2Q 00§¢ § 9§ C I QY
G20 305 epcopdz 9 958z O § qulewdn 60lC: sagp og02 0, ||t ©[go qolon:u

Isolation (:)38@):@5) B&s)
N C

. (o] . o] ¢ OC C C ocC C
Isolation S50 Transaction 603 09 00OF[$00p0: AWOESY[$ &2 203 § D0
(o t [of (of (o] % L (o L (of ! IE’ ° CL (o]
365CIUIM e@oa 60§ [Q@orloooou Q) J 6L M account CXOP 0IPOE (D
cCfo ¢ (of o oc (of o N
ooo;[glc§m 33&33@1 659[$ &0 data 603 GEPEARE VI 6320C Database (M oo:@'): 3
L 1 [o] (o] (o] (e}

(2] O o (of
@z 06 02 OlonVdI

oy €C o [
Durability ((D&?da)@c:)
ey o . (o (o C (e ~ .~ 0 N C o
Duiablilty oo Transaction b3 esao::@cc [sfes ::az:'] 353 data 02 :zarE:) 307 649
©U0 DAY 206N ol sc o E,jz q|02q|Cs server OOOO: | current @oo 2023 6000C
L () o 0 o] o
[ C (e C . S ~ ocC (o
esaoc@c Lszoo’): data O SQP M ©2D: o']orasu Database 00 disk co 33@ ooezsogz

f
oz 602 0londi

ACID C)OGOO‘)OOGP% 9 2L9 G@)é Relational Database 60Q UMD OOCUS | e-commerce ®OO&:7’

o

d t o [¢] [ C o (‘o (‘o [o] o C N o [ "]
ata 03 0307 40} g0 Bbr0E0: § of WD G4 697 ¢ 3PrP: [03 o0 [0
(0n]00]]

e§)05 333%:00 ®[§z MySQL ®a363 oledi



Chapter 2

MySQL Installation
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General Availability (GA) Releases Archives i

MySQL Community Server 8.0.20

Select Operating System: Looking for previous GA
ions?
[ Microsoft Windows ¢] versions?

Recommended Download:

MySQL Installer
y3Q for Windows

All MySQL Products. For All Windows Platforms.
In One Package.

Windows (x86, 32 & 64-bit), MySQL Installer MSI Go to Download Page >

Installer J 8000 cO elor]eén Online s0l6 Download QJODé installer 86 offline install
L L Oo 1 [ ] o
20620062020 installer @o%cﬂooof)n 30000 offline 20620 §2020 installer 0 eg:0li
5 CeAR R . 5 CCQ 02 ? S§°

General Availability (GA) Releases Archives Y

MySQL Installer 8.0.20

Select Operating System: Looking for previous GA

ions?

| Microsoft Windows v versionss

Windows (x86, 32-bit), MSI Installer 8.0.20 24.4M
(mysql-installer-web-community-8.0.20.0.msi) MD5: 26ae47807122b£0052b99eb£893b0dac | Signature
Windows (x86, 32-bit), MSI Installer 8.0.20 420.6M
(mysgl-installer-community-8.0.20.0.msi) MD5: a69¢c77£e737654d8931079b4623b%ela | Signature

o We suggest that you use the MD5 checksums and GnuPG signatures to verify the integrity of the packages you download.

Login a%eo?ors Sign Up GOTQ)DC\;JE: No thanks, just start my download (T(.z) %Bo']u



® MySQL Community Downloads

Login Now or Sign Up for a free account.
An Oracle Web Account provides you with the following advantages:

- Fast access to MySQL software downloads

. Download technical White Papers and Presentations
. Post messages in the MySQL Discussion Forums

- Report and track bugs in the MySQL bug system

Login » Sign Up »

using my Oracle Web account for an Oracle Web account

MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account, click the
Login link. Otherwise, you can signup for a free account by clicking the Sign Up link and following the
instructions.

No thanks, just start my download.

Download ODC\?(S@S am em{:o']u MSI installer file download eu@zo']m Gﬁo’]eéu Double
click 00(Gz install c0OCl



Database Basic
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File Home Share View Application Tools vV ‘
1+ ¥ - Local Disk (C:) > Users > Htain Lin Shwe > Downloads v O £ Search Downloads
Name Date modified Type Si
o Quick access
v Today (1
I Desktop b 4 oday (1)
# Downloads » ﬂ mysql-installer-community-8.0.20.0 6/13/2020 2:54 AM Windows Installer Pa...
““ Documents »
= Pictures ~
) Music
. Videos
@ OneDrive
&)
L MySQL Installer - Community
& Network

ﬁ Please wait while Windows configures MySQL Installer - Community

Alert box 00MQ0ZAY|C YES 3 000 &060:0N



User Account Control

Do you want to allow this app to make
changes to your device?

B MySQlinstallerLauncher.exe

Verified publisher: Oracle America, Inc.
File origin: Hard drive on this computer

Show more details

Yes

Installer O)(YS(\DO']Q&’SII

ictures

ieDrive MySQ[_
Installer 1.4

Finding all installed packages.

ORACLE



Install 00O 320000 Developer Default o8] 66180’]" Developer Default €0 Install Saqps[—ge:
cC O ' * C 2 C [of : o (‘0 C !
29C:( 32a0Cw6(JqC Custom 06§ 9C:8COlodLdN Custom &2 MySQL Server, MySQL
Shell 03 3260 03320010001 Connector , Excel 2000 0300 ©93C200002 [go0loopdi
[ i 2 ’ 2 92 g CaCORs 2

. [ \ o c . . C o] [
Programming £§C 0920:€§)$ Visual Studio Connector , C++ Connector 200 0D olo¢
o’]ooéu Python 330306 Python Connector ()']OE:O']OC)&’SII Python 3.6 (64 bit) edition :13661%
532000001

[Z]mysaL Installer - X

MySQL. Installer Choosing a Setup Type

Adding Community

Please select the Setup Type that suits your use case.

Choosing a Setup Type @ Developer Default Setup Type Description
Installs all products needed for Installs the MySQL Server and the tools A
MySQL development purposes. required for MySQL application development.

This is useful if you intend to develop
applications for an existing server.

O Server only
Installs only the MySQL Server This Setup Type includes:
product,
* MySQL Server
O Client only

* MySQL Shell
The new MySQL client application to manage
MySQL Servers and InnoDB cluster instances.

Installs only the MySQL Client
products, without a server,

O Full * MySQL Router
Installs all included MySQL High availability router daemon for InnoDB
products and features, cluster setups to be installed on application
nodes,
Custom
O * MySQL Workbench
Manually select the products that The GUI application to develop for and
should be installed on the manage the server,
system,
[* MySQL for Excel v
Next > Cancel
T

[ C [ [ C coc
3lo0600 Python 99¢:0002600WL) Connector 960307 [§OO2GGCDWON 6§3MOC:
C cC ocC C
manual [$a3C2&C0la0p0N
o L



(2] MysQL Installer -

MySQLé. Installer Select Products and Features
Adding Community

Please select the products and features you would like to install on this machine.

Filter:
— -
e All Software, Current Bundle,Any » Edit
Select Prodects and Festures Available Products: Products/Features To Be Installed:

[#- MySQL Servers

»- Applications

- MySQL Connectors
-- Connector/ODBC
-- Connector/C++

-- Connector/) »
[+ Connector/NET @
=) Connector/Python ad

B- Connector/Python 8.0

[\8 8.0.20 has failing requirements
Python (64-bit) is not installed

[=)- Documentation
(- MySQL Documentation
[+- Samples and Examples

c c@e o ¢ f*I oc ¢
MySQL Connector 38086:)610’3) e@mbs C\:L)S’BOO’.DGUg [96080 QO WIII



2] MySQL Installer

MySQL. Installer

Adding Community

Check Requirements

Connector 600M G§‘)
o

Check Requirements

The following products have failing requirements. MySQL Installer will attempt to resolve
them automatically. Requirements marked as manual cannot be resolved automatically. Click
on each item to try and resolve it manually.

For Product Requirement Status

O MySQL For Excel 1.3.8 Microsoft Excel 2007 or higher is not... Manual

O Connector/Python 8.0.20 Python (64-bit) is not installed Manual
| <Back } |_"$lext > | ’ Cancel
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MySQL. Installer Check Requirements
Adding Community

The following products have failing requirements. MySQL Installer will attempt to resolve
them automatically. Requirements marked as manual cannot be resolved automatically. Click
on each item to try and resolve it manually.

For Product Requirement Status
O MySQL Installer X
Y | One or more product requirements have not been satisfied
Ry Those products with missing requirements will not be installed or upgraded.
— _
Do you want to continue?

Rei
m o |[e]
inf

requirment has been met.

Requirement: Python (64-bit) is not installed =

Download URL:  http://www.python.org/download/ Check

7

[% ocC [ 0 OocC
32000l 3203C: 60laAY|C Yes 0 SOU

C

MySQL &> 39C:o c List eoTcooo']eéu Execute ?3.8[(_?)3 Install @3@3306 eméqc 0%326

Slooghn
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[CIMysQL Installer

N
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MySQL. Installer

Adding Community

Installation

The following products will be installed.

Product Status Progress Notes
MySQL Server 8.0.20 Ready to Install
“\.| MySQL Workbench 8.0.20 Ready to Install
. MySQL Notifier 1.1.8 Ready to Install
MySQL for Visual Studio 1.2.9 Ready to Install
MySQL Shell 8.0.20 Ready to Install
MySQL Router 8.0.20 Ready to Install
[£7] connectorropBC 8.0.20 Ready to Install
Connector/C++ 804"1 Ready to Install
@ Connector/J 8.0.20 Ready to Install
B Connector/NET 8.0.20 Ready to Install
MySQL Documentation 8.0.20 Ready to Install
g Samples and Examples 8.0.20 Ready to Install
Click [Execute] to install the following packages.
< Back Execute |

ecuoesmé Install ogé:ooo @zogo:or]eéu
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MySQL Installer

N\

MyS(')l: Installer

Adding Community

=]
L

Installation

The following products will be installed.

Product Status Progress Notes
@[] mysat servers.0.20 Complete
\9 MySQL Workbench 8.0.20 Complete
@ D MySQL Notifier 1.1.8 Complete
<) D MySQL for Visual Studio 1.2.9 Complete
@[] mysaL sheiiz.0.20 Complete
] MySQL Router 8,0.20 Complete
@ [[7] connectorropacs.0.20 Complcte
@ [[7] connectorc+- 8020 Complete
9 B Connector/) 8.0.20 Complete
@ @ Connector/NET 8.0.20 Complete
@ [=] mysaL Documentation 8.0.20 Complete
@ B Samples and Examples 8.0.20 Complete
Show Details >
; Next >

[§° 3 fi C '] C||
3 Q 9 0D configure CO0§OIERO

@3 configuration C\?Bo']eéu MySQL Server , MySQL Router, Samples and Example




(2] MysQL Installer

\

MySQLc. Installer Product Configuration

Adding Community

We'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the

products.
Product Status
MySQL Server 8.0.20 Ready to configure
Product Configuration MySQL Router 8.0.20 Ready to configure
Samples and Examples 8020 Ready to configure
< >
Next Cancel
[ IMysQL Installer -
\
<
MySQL. Installer High Availability
MySQL Server 8.0.20 (® Standalone MySQL Server / Classic MySQL Replication

Choose this option to run the MySQL instance as a standalone database server with the
opportunity to configure cassic replication later. With this option, you can provide your own
high-availability solution, if required.

High Availability

(O InnoDB Cluster
The InnoDB cluster technology provides an out-of-the-box high availability (HA) solution for
MySQL using Group Replication

m.\‘ /'\
tmm

Note: InnoDB clyster requires a minimum of three MySQL server instances to provide a
fully automated HA solution. Members of a cluster should be located such that network

communication latency between servers is low.,

Next > Cancel




High Availability 3203(75 Standalone MySQL Server/Classic MySQL Replication (7% )

C C o (o} (o4 o] C . [of (4
6§):9|WO§$ 93200120001 InnoDB Cluster 03 G3(MLS production [G|AY020P) 323
=} =] cC ©o C o C
system 32(09:(32603 050320000 F28l0om0 3205:(g)[M0loowdN

MySQL Installer

W\
MySQL. Installer

MySQL Server 8.0.20

Type and Networking

Type and Networking

Server Configuration Type

Choose the correct server configuration type for this MySQL Server installation, This setting will
define how much system resources are assigned to the MySQL Server instance,

Config Type: | Development Computer v

Connectivity

Use the following controls to select how you would like to (cnneL_r!c this server
[ Tce/ip Port: M X Protocol Port: ’33060 ‘
F4 Open Windows Firewall ports for network access
[[] Named Pipe Pipe Name: MYSQOL

[[] Shared Memory Memory Name: MYSQL

Advanced Configuration

Select the check box below to get additional configuration pages where you can set advanced
and logging options for this server instance.

[] Show Advanced and Logging Options

C

c c o f] oo ,]
000 [9061? 0000100 Next 00 SOOI
1 L IL L1




[ IMysQL Installer -

MySQf. Installer Authentication Method
MySQL Server 8.0.20

@® Use Strong Password Encryption for Authentication (RECOMMENDED)

MySQL 8 supports a new authentication based on improved stronger SHA256-based password
methods. It is recommended that all new MySQL Server installations use this method going
forward.

Attention: This new authentication plugin on the server side requires new versions of
A connectors and clients which add support for this new 8.0 default authentication
(caching_sha2_password authentication),
Authentication Method
Currently MySQL 8.0 Connectors and community drivers which use libmysqlclient 8.0 support
this new method. If clients and applications cannot be updated to support this new
authentication method, the MySQL 8.0 Server can be configured to use the legacy MySQL
Authentication Method below.

(O Use Legacy Authentication Method (Retain MySQL 5.x Compatibility)

Using the old MySQL 5.x legacy authentication method should only be considered in the
following cases:

- If applications cannot be updated to use MySQL 8 enabled Connectors and drivers.
- For cases where re-compilation of an existing application is not feasible.
- An updated, language specific connector or driver is not yet available.

Secunty Guidance: When possible, we highly recommend taking needed steps towards

upgrading your applications, libraries, and database servers to the new stronger authentication.
This new method will significantly improve your security.

o | [y ][ e

. . . o C c o C C
Strong Password Encryption for Authentication 0D 6§):9|Q00C0I3§) C\?G’aoo']a)@u



~IMysQL Installer

MyS(')Lc. Installer

MySQL Server 8.0.20

Accounts and Roles

MySQL &M root password Of(.:) oeTevied
o C (e 0O ocC
password o ooe@o’]oo Next o) cjs.oo']u

Accounts and Roles

Root Account Password
Enter the password for the root account. Please remember to store this password in a secure
place.

h

MySQL Root Password: | | o

-

Repeat Password: |

MySQL User Accounts

Create MySQL user accounts for your users and applications. Assign a role to the user that
consists of a set of privileges.

MySQL User Name Host User Role 7 Add User
< Back ‘ Next Cancel
C C c o [of '] C [
DIAIC:§$ V3200120011 Root password S¢ repeat



I MysQL Installer - X

\

MySQL. Installer Windows Service
MySQL Server 8.0.20

£ Configure MySQL Server as a Windows Service

Windows Service Details

Please specify a Windows Service name to be used for this MySQL Server instance.
A unique name is required for each instance.

Windows Service Name: |MySQL80

[ Start the MySQL Server at System Startup

Run Windows Service as ...
The MySQL Server needs to run under a given user account. Based on the security
requirements of your system you need to pick one of the options below.

A e T L
wWINGOwWS oervice

@ Standard System Account

Recommended for most scenanos.

(O Custom User

An existing user account can be selected for advanced scenarios.

c o} o oc
@C(DGP 86](5]0’)8" Next ) SO0l
1 IL L1



I MysQL Installer - X

N\

MySQL. Installer Apply Configuration
MySQL Server 8.0.20 Click [Execute] to apply the changes
Configuration Steps Log

O Writing configuration file
Updating Windows Firewall rules

Adjusting Windows service

O 0O

Initializing database (may take a long time)
Starting the server

Applying security settings

O 0O

Updating the Start menu link

Configuration

< Back \[ Execu.ﬁte_Jl Cancel |
W

C C (=]
Execute 0000Q|C qo']@u
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| MySQL Installer -

\-

MySQL. Installer Apply Configuration
MySQL Server 8.0.20 The configuration operation has completed.

Configuration Steps  Log

& Writing configuration file

Q

Updating Windows Firewall rules
Adjusting Windows service
Initializing database (may take a long time)

Starting the server

Q @ @ @

Applying security settings

Q

Updating the Start menu link

y Configuration

The configuration for MySQL Server 8.0.20 was successful.
Click Finish to continue.

Finish

) C . . o oc
E’SOJ)ZC\)'C Finish 09 §OLS]II
o L 1




[CMysQL Installer —

N

MySQf. Installer MySQL Router Configuration
MySQL Router 8.0.20

[] Bootstrap MySQL Router for use with InnoDB cluster

This wizard can bootstrap MySQL Router to direct traffic between MySQL applications and a
MySQL InnoDB cluster. Applications that connect to the router will be automatically directed to
an available read/write or read-only member of the custer

The boostrapping process requires a connection to the InnoDB cluster. In order to register the
MySQL Router for monitoring, use the current Read/Write instance of the cluster.

Hostname:
Port: 3310
Management User: root

Password: Test Connection

MySQL Router requires specification of a base port (between 80 and 65532). The first port is used
for classic read/write connections. The other ports are computed sequentially after the first port
If any port is indicated to be in use, please change the base port.
Classic MySQL protocol connections to InnoDB cluster:

Read/Write: 6446

Read Only: 6447
MySQL X protocol connections to InnoDB cluster:

Read/Write: 6448

Read Only: 6449

[ Finish Cancel

]

MySQL Router Configuration ?’J(\)é Béf’e ea%o']o%zu Finish 0’% %65}..



. IMysQL Installer

\

MySQL<. Installer Product Configuration
Adding Community

We'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the

products.
Product Status
MySQL Server 80.20 Configuration complete.
Product Configuration MySQL Router 80.20 Configuration not needed.
Samples and Examples 8020 Ready to configure
< >
ext > Cancel

C o cC O C [o el of
6§30z Config QLW 320900 Next M §oo’]u
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| MySQL Installer

MySQL. Installer Connect To Server
Samples and Examples

Select the MySQL server instances from the list to receive sample schemas and data,

[C] Show MySQL Server instances that may be running in read-only mode

Server Port Arch.. Type Status
‘E MySQL Server 8.0.20 3306 X64 Stand-alone Server Running

Provide the credentials that should be used (requires root privileges)
Click “Check" to ensure they work

User name: l,oot I Credentials provided in Server configuration

Password: I I

=

C Cre 0 OC © C ocC
root 320000 password 00@[93 Check i§.oo']u [(_.)zchlc Next §.o<5]u



[ IMysQL Installer - X
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MySQL. Installer Apply Configuration
Samples and Examples Click [Execute] to apply the changes
Configuration Steps Log

O Checking if there are any features installed that need configuration.

O Running Scripts

Apply Configuration

< Back H E:,e_cute “ Cancel |

c
Execute C\?()Or]u



~

| MySQL Installer

W\
MySQL. Installer

Samples and Examples

Apply Configuration

Apply Configuration

The configuration operation has completed.
Configuration Steps |og

& Checking if there are any features installed that need configuration.

& Running Scripts

The configuration for Samples and Examples 8.0.20 was successful.
Click Finish to continue.

Finish 000[Ge MySQL 09¢:0m (Geol(Gu

Finish



[IMysQL Installer

\

MySQLc. Installer Product Configuration

Adding Community

We'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the

products.
Product Status
MySQL Server 80.20 Configuration complete.
Product Configuration MySQL Router 8.0.20 Configuration not needed.
Samples and Examples 80.20 Configuration complete.
< >
Next > Cancel
I MysQL Installer - X
=~
» \(
MySQL. Installer Installation Complete

Adding Community
The installation procedure has been completed.

| Copy Log to Clipboard |

[ Start MySQL Wod:bejnth after Setup
4 Start MySQL Shell after Setup

Installation Complete

Finish




Start MySQL Workbench after Setup :% Start MySQL Shell After Setup 0&:) uncheck L\?(SCDD

[of ~ C . . .. C (e C % C o] oC
ol c000o0290Y|C Application | 3 Finish c90(Gs 0)C 9Ca20p0 03 6038CKOl
L o L L O o L OeoL 1

Start Menu Me$ MySQL Command Line Client (T% Ogjz()r]ll Root password (T% ooéo']u

)L 8.0 Command Line Chent

Enter pas d:
Welcome to the MySQL m
Your MySQL connection id is

Server version: 8.0.20 MySQL Community Server GPL
t (c) 2000, 2020, Oracle and/or its affiliates. All r
Oracle is a registered trademark of Oracle Corporation and/or its

affiliates. Other names may be trademarks of their respective

owners.

clear the current input

. (% (o]
SQL command line @(DOO@ show databases;

C C
CLTesll

statement.

(YSCQJ& database mqé @6610']&0)




Bl MySQL 8.0 Command Line Client

Linux (Ubuntu)

Terminal

. C C o . [¢] C (2] C
Linux &2 93C:9C 006 &ds terminal 03 @Ol (Gzag|C
] (o} O o L L Oc°
sudo apt update
[4C ego03ds updat 6320C run [gC:[go0loopdi
C 6§20030¢ update repo § run |§Cs s

saturngod@pop-os: ~




$ sudo apt update
[sudo] password for saturngod:
Sorry, try again.
[sudo] password for saturngod:
Hit:1 http://apt.pop-os.org/proprietary focal InRelease

$ sudo apt 1nstall mysql-server
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
libcgi-fast-perl libcgi-pm-perl libevent-core-2.1-7 libfcgi-perl

sudo apt install mysqgl-server

C c (e [o] C
OOOO@[B:GOO') mysql server 0 20C:0l
L o ° L [e]
$ sudo mysql_secure_installation

Securing the MySQL server deployment.

onnecting to MySQL using a blank password.

@TO& install c0O0le0N
° JLI secure insta 7 e
sudo mysql_secure_installation
[B: §o500050h
L °ﬂ 82

There are three levels of password validation policy:

LOW Length
MEDIUM Length , numeric, mixed case, and special characters
STRONG Length , numeric, mixed case, speclal characters and dictionary

Please enter © = LOW, 1 = MEDIUM and 2 = STRONG: 0

[;ascswor(i level G Q3 é)]o']OOOSII development 3’30’30’36 8(%616600’) LOW [g(]ogoaé 0 O’%
ﬂcvjcr)egcﬂu

Remove anonymous users? (Press y|Y for Yes, any other key for No)

Success.




R D€ y 09 §adpcopodli
Emove anonymous uscrs 7 JLI y P GL] @

Remove test database and access to it? (Press y|Y for Yes, any other key for N
0) :y
- Dropping test database...

sSuccess.

- Removing privileges on test database...
Success.

Remove test database &%@Jé y 25) GGl:Or]II
L L [¢]

Disallow root login remotely? (Press y|Y for Yes, any other key for No)
Success.

Disall t logi tely 30Q0IC v 0 6§:20]
1SallOw 1rOo0 oglnremoeya?C\;)LICy(TeGaoo Il

Please set the password for root here.
New password:

Re-enter new password:

Q200|C New P d,R d 03 conO0Ul 5 qulead
[(_.]oa%lc ew Password , e-entfr new pisswor :3? copolil |3 UM 0pd qulepol
3a§@gafl>z md’?: 326632000 0 Q3 ﬂqo']eeu

Reload privilege tables now? (Press y|Y for Yes, any other key for No) : yI

.. [¢] [
Reload privilege My E\ﬁeo‘,o’]ll

90 o C l o cC O "] ocC C 1 C [of
[9°ag3°c9L|c mysql 0 0CQY §0IC0QEWOI mysql OCq$

mysql —uroot

C [of C C o ~ C C C (2] C C
[4S oC[mgpduln o€ 0§ §96C mysql aCzom 3280C6[qoul (G root 32090 password cOR)

dhseéu



$ sudo mysql -uroot
Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id 1s 13
Server version: 8.0.20-0ubuntu6.20.04.1 (Ubuntu)

Copyright (c) 2000, 2020, Oracle and/or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or 1its
affiliates. Other names may be trademarks of their respective
owners.

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

mysql> [

mysql> select user,authentication_string,plugin,host from mysql.user;|j

select user,authentication_string,plugin,host from mysql.user;

(G2 §odcopdul
P92 QPOR
. C o] (o C
root &\ plugin 00 auth socket [§®e§0030? eogoqo']ewu mysql run 6§00 server &0 root
O C C C o o C c o
™0 password ©CVO run §geozooo:oooo']u MR|§600 O root password () e@@eeg?oogclg
C . o] . C C
32000 plugin g2 caching sha2 password e@aczqo']eoou

mysql> ALTER USER 'root'@'localhost' IDENTIFIED WITH caching_sha2_password BY

'Passwordl1234';

ALTER USER 'root'@'localhost' IDENTIFIED WITH caching_sha2_password BY 'YOUR PASSWORD
HERE'

YOUR PASSWORD HERE Sicéooé e§EPL 0’%05 SBO?QHIE:OD c root password ooé

ol
mysql> FLUSH PRIVILEGES;|}

FLUSH PRIVILEGES;

@zcgdé FLUSH PRIVILEGES c\?éo']u

select user,authentication_string,plugin,host from mysql.user;



cC O ¢ C . C o] C
run @ QQO0§C root 00 caching sha2 password Esi@ag)zoooo? Gorgoof]eell

| $A$005%8H21aP"f"
.
9tKaD>f jGMGUWFLI9D90D31RChjyosXCFMOWHTB
GYe/ZwlUZ5 | caching_sha2_passwlrd | localhost |

mysql> \q

$ sudo mysql -uroot -p

Enter password: |

sudo mysql —-uroot —-p

o0 0 ¢C C
0D §ODCO
L

(C: assword GOO’JCCPO']G 5 Il root password 0O 0 @ o&&%o’]@u
L Q. p ° 83 p 82 ° L

O,

Mac

o

Mac 330’6)0’5 http://www.mysql.com 0’% :)g)sof]ll 63’3’)0’58?:4]9’.) Download s > MySQL
Community Server 0’% .Jgtc)or]ll



General Availability (GA) Releases = Archives Y

&
MySQL Community Server 8.0.20
Select Operating System: Looking for previous GA
versions?
macOS

o Packages for Catalina (10.15) are compatible with Mojave (10.14)

macOs 10.15 (x86, 64-bit), DMG 8.0.20 379.5M
Archive

(mysql-8.0.20-macos10.15-x86_64.dmg) MDS:

17bd4d83ab5c¢927eab78bdbf33¢c9417a |

Signature

Operation System ©0 macOS (Y(.:) Gglsoflu [§8C\3J6 DMG Archive O’f:) Download C\?(Soflll



Database Basic

Login Now or Sign Up for a free account.
An Oracle Web Account provides you with the following advantages:

. Fast access to MySQL software downloads

. Download technical White Papers and Presentations
. Post messages in the MySQL Discussion Forums

. Report and track bugs in the MySQL bug system

Login » Sign Up »

using my Oracle Web account for an Oracle Web account

MySQL.com is using Oracle SSO for authentication. If you already have
an Oracle Web account, click the Login link. Otherwise, you can signup
for a free account by clicking the Sign Up link and following the
instructions.

No thanks, just start my download.

[N

Account login o&tg d?ooé S$eP 3’30’6)06 No thanks,just start my download (T% ea:o']u

Do you want to allow downloads on “dev.mysql.com”?

You can change which websites can download files in

Websites Preferences.

Cancel Allow

Do you want to allow download 3:%(\1]6 Allow (Y% Gazor]u



[ NN | = mysql-8.0.20-macos10.15-x86_64

mysql-8.0.20-macos10.15-
x86_64.pkg

DMG 3 9CaQ|C pkg 0o 0lepdi pkg file o3 double click c0O0(G install ©29C:0le 0N

“mysql-8.0.20-macos10.15-x86_64.pkg"

: can’t be opened because Apple cannot
m check it for malicious software.

This software needs to be updated. Contact the
developer for more information.

dev.mysql.com

? oK
L

(of C oC (of N C (o .
390000@ 3200000 screen 3209Cs 00MAINFAY|C System Preference 632002 Security
& Pri o eq:ol

rivacy 0 6§)2




288 < > System Preferences

Database Basic

Sign in to your Apple ID
Set up iCloud, the App Store, and more.

= =@ B3

General Desktop & Mission
Screen Saver Control

Internet Users & Accessibility Screen Time
Accounts Groups

Software Network Bluetooth Sound
Update

- v &

v =18
Displays Sidecar Energy Date & Time
Saver

Siri

B

Extensions

o

Printers &
Scanners

w
8
=
>
o

Sign In

@ o B

Spotlight

Language
& Region

p

Security
& Privacy

Keyboard

®

Time
Machine

Trackpad

=

Startup
Disk

Notifications

Mouse

&

CDs & DVDs



e < > | omm Security & Privacy QSea

Filevault Firewall Privacy

A login password has been set for this user = Change Password...

Require password 5 minutes after sleep or screen saver begins
Show a message when the screen is locked M

v| Disable automatic login

Allow apps downloaded from:
App Store
e App Store and dentified developers

“mysql-8.0....x86_64.pkg"” was blocked from use because it is not iPpen Anyway
from an identified developer. ‘

f\
ﬁ Click the lock to make changes.

Open Anyway (T% eglzo']n

e

- “mysql-8.0.20-macos10.15-x86_64.pkg"”
- can’'t be opened because Apple cannot
m check it for malicious software.
This software needs to be updated. Contact the
developer for more information.

!

image today at 14 - dev.mysql.com

? m Cancel

- v

[o]
Open 20 Gglooflll



Database Basic

X No Install MySQL 8.0.20-community o

|

. . This package will run a program to
. determine if the software can be installed.

To keep your computer secure, you should only run
programs or install software from a trusted source. If
you're not sure about this software's source, click
Cancel to stop the program and the installation.

Cancel Continue

]

MySQOL. e

. O OoC
Continue 0? <J§00 Il

o0 @ Install MySQL 8.0.20-community -
Standard Install on “Macintosh HD"
o Introduction This will take 710.3 MB of space on your computer.
» License Click Install to perform a standard installation of this software
for all users of this computer. All users of this computer will
8 IO S—acl be able to use this software.
® Installation Type

instaliation
Configuratior

summary

Change Install Location...

My SOL. cuome GoBack | insgh

41




Database Basic

Install (T(.:) ?2.601"

s A

Installer is trying to install new software.

m Enter your password to allow this.

User Name: Saturngod

Y —
Cancel Install Software

A w

omeN Root password 0’% w@:o,]"

oX X¢ w Install MySQL 8.0.20-community -

Installing MySQL 8.0.20-community

Introduction
License
Destination Select
Installation Type
Installation

Configuration

Writing files...

Summary

MySQL.

C O C C
Install 29C20 S emgqo']eoou

42



rY y

w Install MySQL 8.0.20-community

MySQL.

Introduction
License
Destination Select
Installation Type
Installation
Configuration

nmary

Configure MySQL Server

© use Strong Password Encryption

MySQL 8 supports a new, stronger authentication method
based on SHA256. All new installations of MySQL Server
should use this method.

Connectors and clients that don't support this method will
be unable to connect to MySQL Server. Currently,
connectors and community drivers that use libmysgiclient
8.0 support the new method.

 Use Legacy Password Encryption

The legacy authentication method should only be used
when compatibility with MySQL 5.x connectors or clients is
required and a client upgrade is not feasible.

ﬁlext

2] o [ co [ [¢] o "]
Install [SC\;)LIC mysql root password COpPO® 32000 Strong password o 6§:0l

® O @ Install MySQL 8.0.20-community
Configure MySQL Server
o Introduction Please enter a password for the "root" user.
» License
» Destination Select
» Installation Type
» Installation A reasonable password consists of at least eight characters
that are a mix of letters, numbers, and other characters.
® Configuration [

MySQL.

nmary

Start MySQL Server once the installation is complete.




Database Basic

|

® O @ Install MySQL 8.0.20-community -
Configure MySQL Server
» Introduction Please enter a password for the "root" user.
» License
° Nsunatbﬂ Select 000NN RNRIRNIRNS
» Installation Type
o Installation A reasonable password consists of at least eight characters
that are a mix of letters, numbers, and other characters.
® Configuration
Summary

Start MySQL Server once the installation is complete.

Finish Y

MySQL.

Root password Ooéof]u

’ @ Install MySQL 8.0.20-community a

InstallerRemotePluginService wants to
make changes.
Enter your password to allow this.

t Introduc

k.

User Name: Saturngod
Password:

Cancel OK

44



Database Basic

C s [o] C
®©00§), root password 22 G)@()’]II

r

®0 @ Install MySQL 8.0.20-community -
The installation was completed successfully.
Thank you for installin L Server.
@ Introduction o 9 My5Q
» License Online resources:
Destination Select o MySOL Reference Manual
~ e www.MySOL.com
» Installation Type o www.Oracle.con
» Installation
» Configuration
e Summary

Install [§C\3J6 close jg(c)()']ll

45



General

©

Internet
Accounts

Software

o
°
=3
o
Py
o

Displays

™,

MySQL

= D

Desktop &
Screen Saver

s
Users &
Groups

Network

Sidecar

Sign in to your Apple ID
Set up iCloud, the App Store, and more.

Mission Siri
Control

O .

Accessibility Screen Time Extensions

9 N =

Bluetooth Sound Printers &
Scanners
&G =
© =18
Energy Date & Time Sharing
Saver

Spotlight
|

Security
& Privacy

Keyboard

©

Time
Machine

Sign In

Language Notifications
& Region
Trackpad Mouse
Startup CDs & DVDs
Disk
L3

System Preference 03 9gnz0li MySQL a0 60laonoma’ sogqoleddi




® 0 <[>

MySQL Q Sea

ACTIVE INSTANCE

® MySQL 8.0.20

INSTALLED INSTANCES
® MySQL 8.0.20
DATA DIRECTORIES

MySQL 0303 0Cag|C MySQL run 6§00
start mysql server 0’2) .chc)of]ll

m Configuration

8.0.20

Jusrflocal/mysql-8.0.20-macos10.15-x86_64

Stop MySQL Server

Start MySQL when your computer starts up

Initialize Database

Uninstall

MySOL.

0007 6096 0leWdI 320000E) mysql © run AQ|C




Instances  Configuration

These options affect how MySQL Server is started by launchd.

Configuration File Select

v Base Directory /usr/local/mysqk Select
v Data Directory Jusr/local/mysql/data Select
v Plugin Directory Jusr/local/mysql/lib/plugin Select
v Keyring Data File Jusr/local/mysql/keyring/keyring Select
v Error Log Jusr/local/mysql/data/mysqld.local.err Select
v PID File Jusr/local/mysql/data/mysqld.local.pid Select
Apply

MySQOL

. o C C (o} C [o] (%
Configuration 7 032301l MySQL 99€:000:000) coeze[03pCea) 60gq0lepdi

Q termin

Terminal

App © Terminal or% agago']u



00 I bin — -zsh — 80x24

Last login: Fri Jun 12 14:13:57 on ttys00@
saturngodP192 ~ % cd /usr/local/mysql
saturngod®192 mysql % 1s

LICENSE data keyring share
README docs lib support-files
bin include man

'saturngodP192 mysql % cd bin
saturngod®192 bin % 1l1s

ibd2sdi mysqladmin
innochecksum mysqlbinlog
1z4_decompress mysqlcheck
my_print_defaults mysqld
myisam_ftdump mysqld-debug
myisamchk mysqld_multi
myisamlog mysqld_safe
myisampack mysqldump
mysql mysqldumpslow
mysql_config mysqlimport
mysql_config_editor mysqlpump
mysql_secure_installation mysqlshow
mysql_ssl_rsa_setup mysqlslap
mysql_tzinfo_to_sql perror
mysql_upgrade z1lib_decompress

saturngod®192 bin % JJ

-

(o (o [of C C [ (o [o] (o .
MySQL 09Cz00 ooocoe:e@ocz @DOO@ /usr/local/mysql () ogozo’]e@u Terminal
C

)

oDC
o
cd /usr/local/mysql
o(oe
30[9:: o030l
L 0
cd bin
o(e c
39[93 c0Oogaedl
c o

C [¢] C [o] (% C [o] C
QQ|C folder @2 §20p0 file Pz M e(ot)[gor]e@u mysql §2000 0D eooqo']eeu

L Oc

c

(e]

.
Jgalestes



saturngod®192 bin % ./mysql -uroot -p

‘Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 8

Server version: 8.0.20 MySQL Community Server - GPL

Copyright (c) 2000, 2020, Oracle and/or its affiliates. All rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

owners.

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

mysql> |}

mysql —uroot —p

P d (‘o [ l . 11 (‘o N C ocC d [¢] c _C o C
asswor GO’J)COC\J)LIC mysql insta O%)C@:D@ Gaeﬂr?m root passwor (T.L) 00861 C\gsao
20001 mysql 00 6EPODALA0R0 M) 60RSCOloO I

‘mysql> \q
Bye
eaturnandl10? hi

\q

(% C C o o C
@g mysql @ 0008 C\?S’BOO{]OO@II

saturngod@P192 ~ % touch ~/.zshrc
saturngod@192 ~ % Jj

touh ~/.zhrc

3:?)[(?]: terminal o0 eelso']u zshell 330905 mysql path ooéq% @o%ooéu

saturngod@P192 ~ % open ~/.zshrcl

open ~/.zshrc



.
LN 7 || .zshrc — Edited
export PATH=/usr/local/mysql/bin/:§PATH

export PATH=/usr/local/mysql/bin:$PATH

o c(e c o ¢
(QV) CD@[SS save C\)()Q)(DL;]II
Lo o L L

Edit Format View Window

New &N
Open... #0
| Open Recent 3
Close EW
0@ = saturngod — mysql -uroot -p — 80x24

Last login: Fri Jun 12 14:17:16 on ttys@0e

'saturngodfP192 ~ % mysql -uroot -p

Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 9

Server version: 8.0.20 MySQL Community Server - GPL

Copyright (c) 2008, 2020, Oracle and/or its affiliates. All rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

owners.

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

mysql> JJ

-

Terminal ?’J
mysql —-uroot -p

C\QL?,é:](TSOf]II password 00&7:@8 mysql OCC:C\% 610{]@"
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Chapter 3

(o (o
omc@cs

C C =] Cc o o (o]
S000023CE MySQL &0 database Ds@d> 630200Q C\?o']oooou

Database cO00 data

3o

o] [of . o C .
MySQL 22 %ogo']ll Terminal eelClealen) command line &0

mysql —uroot —-p

N\

C C
ocadanoli

[

0o

Password GU)’J&SOW(\%{:)@QSII MySQL &> O?OO’JODé root password
Create Database

create database school;
ar%@z 630’501" 3']&?)61{: school database 6&3006@801@"

show databases;

o] C cCo C C o C ocC C C ¢ O
mG]_C CD(YJG] 633)0'303)3&)8 table 60QM G(D[QGOSO']C\)GGOO“ (78]?603)03 school
L 1 L) o L [

o

(o] o (of (o (of
database 0D 20300 @ox)o@ 3200M
L L 1 [ o]
use school;
O (e o O O C C
39[93 school database 993@ ea:c?ooo']eoau
Create Table

create table students (

id int auto_increment primary key,

name varchar(255) not null,

join_date DATE,

bio Text,

room_id int,

created_at timestamp default current_timestamp);



o ¢C

C (o (of ocC (of (of [e] [of
sazla SCL) C student table ooo)? cr)@eanmog)zof]mgewu saooooof] code (TL) ﬂcs@cﬂ

t
©WII

o) C C C
SQL € create table 3003200603) Table 0003 m@eeo:)mcnoo']u

(2] c o(e c
Ej3C§HC: [column name] [data type] [option] ,EIEEjSCN)DLﬂ(I)(X)H
id int auto_increment primary key,

o) . cre . . o
PONMNEON column name 00 id @@[9860003 int data type ol auto_increment PO

o C o C C C o . o
MO FAIEGPMD §(C)oo ooggogooeoa o3 6[gpoo:0m0l primary key S50
607 PRIMARY Key [406[ngpC: 6[03(gramsomal

name varchar(255) not null,

[e) C C [e) C (o . . C
not null 3000 NULL @oace o921l data 0OPYA0RY 323lwd information 0O©99 @
L o o IL [ [ 1 LL

o

[

co o c o 1
E}g(g C\E(JD()D C\% G;Eiﬁ[E}DCIJDSCIJD() I
created_at timestamp default current_timestamp

. . C C C s [

timestamp 00602y timestamp value [goClodudH default 60X 920 data © ©EOPIFAYC

o Cc 0 c c . o o o

defa::llt &po;aeja eqofooooo@ value o o&z@e(:ou defauclt gur:ent_tll?estamp Q) 6620003
CD&)’ :zaorgme@)g current timestamp 0? oo&og)zeooag acL)of]oooou

describe students;

[¢]

38[§° 66209006 ¢ students table &0 0l2005 columns 600D soNgVleII
tug° 61° L Gl 1 EEQ o 1 of% EEB

PRIMARY KEY

o [ C cC OoCcC N C cC O o C
PRIMARY KEY 8002000602) table 0003 00006800000)C3 saboogogcgcg cgo']oooou

PRIMARY KEY oo eoo&qo*lJLzu Studen ID a‘éo’]éu ooerqpé:c\?zgn Studen ID 1 00 00O

C [¢] [

C s~ O (of Cre (o) N C
c0NMO ﬂo']oooau eg?:)oobz Customer ID C\?o']ou Customer @§C209 ©¥0OC Customer
C (of (of (o (o] [of (of [of
ID1I ec?')ooooo:eooooo oooeﬂo']o?tzn sazL; Students table ﬁ;o oW ooone@:czoog
[o N of Cc . N (o C (of (o (o} (o (o (of N (of (of O O
QOMQC id M 1 § 0Ca2EWON etpooooo)e@)c:z ooo@eqc 28 0C0levd 320303 o
OL C ° ° C C C Oo o] 00 t t
03203020 WOIl auto_increment 0OP)C0D2000) 320300 320ICV O o?zog)zm')o']u



Data Type

SQL & 0laop) Data type 60300 63200060 6w [gao:0loowdn

Data Type Spec Data Type Spec

CHAR String (0-255) INT Integer (-2147483648 to 2147483647)

VARCHAR String (0-255) BIGINT Big Integer (-9223372036854775808 to
9223372036854775807)

TINYTEXT String (0-255) FLOAT Decimal (precise to 23 digits)

TEXT String (0-65535) DOUBLE Decimal (24 to 53 digits)

BLOB String (0-65535) DECIMAL "DOUBLE" store as String

MEDIUMTEXT String (0-16777215) DATE YYYY-MM-DD

MEDIUMBLOB String (0-16777215) DATETIME YYYY-MM-DD HH:MM:SS

LONGTEXT String (0-4294967295) TIMESTAMP YYYYMMDDHHMMSS

LONGBLOB String (0-4294967295) TIME HH:MM:SS

TINYINT String (-128 to 127) ENUM One of preset options

SMALLINT Integer (0-4294967295) SET Selection of preset options

MEDIUMINT nteger (-8388608 to BOOLEAN TINYINT(1)

8388607)

C [0 (of (o] o ocC (% o . 2]
3200000 data type 6000 033200000 3205:[g|SCUloDLON 20B5(g|q¥PME0D, size (02
~ coCcC ~ C c(oe . C
600600 storage qpnemimo']or 6§D Cs search § 0E>00H(Gs 1nde:< SO
Q0 p0s size 620:600600 § 320E6[JECVE ClON BI): 326§F2OM M 255 VM ©
COoC C o o o C (o4
emPSCa|C varchar 03 0d:0m § 32a0C6(gulewdn
L L L L

Data type cO¢D BLOB 80070006037 Binary data 603 256390l

Insert Row

(of cC O ~ O C (of C (of
0R|§600000603 students table GOM) row oooae@ac:oogo']eoou

INSERT INTO students (name,join_date,bio, room_id)
VALUES ("Saturngod",'2020-06-19","Student to learn SQL",221);

[e) C C C C (of (2] (=)
329 3D C row ooo)e@jczooeoocz@zd][gn
L L o5 O

o]

[e] C (o
Row 0? oogqjcelceoo?



INSERT INTO [table namel ([COLUMN], [COLUMN], [COLUMNI)
VALUES ([VALUE], [VALUE], [VALUE]);

Oofre C C (of [e) (of C C coC C
30[9: ooeelo']eoou Columns 09 0203 2D0UI0D OO VMLV @o)&co']oaoou
L [ (‘ (‘ L [ L L . o c L
VALUES &> copo§ e value 00 326§, 00 column order 90O slo'kaoou

Retrieve Row

c c
GlGCﬁI)Cﬂ

~ C C [e) C
329 database GO0 COPYCODEO) value O3 oooo@
|_ 0 0 I_ I_ 0,

SELECT * FROM students;

(of (of [of C C [of (of (o] (of (of C
030009 data 60Q 0O OledI Row ooo:e@)czooeg 0qC oooae@')cgo
S s o o L
(o (o
ogoomoo']eoou

| id | name | join_date | bio | room_id | created_at |

| 1 | Saturngod | 2020-06-19 | Student to learn SQL | 221 | 2020-06-22 01:17:59 |

1 row in set (0.000 sec)

o [of . . o o o =)
329 30§ C60) create database , create table, insert row , retrieve data o) M GC\QC\JO[SSO']E.]II



Chapter 4

SELECT

Import Data

[ o

o (o co C (o C C
0ead: select 326[NPC: OICQ 30N 326 Cad2 data 60 APARC2OlEWON

L [ o L o o O

. 0O o . C
https://bit.ly/sampledbsaturngod (Sample Data) gafellna download 3“0,]" Unzip @@O']II
mysqlsampledatabase.sql file qo']c\o)e}ecfnu

. C
Terminal %oco:o'] I

$ mysql —-uroot -p < ~/Download/mysqlsampledatabase.sql

C

mysqlsampledatabase.sql 0(% download folder 6330(734193 oop_;)oo’)sa)p_’g 3200M 3200000l

O® 3209C2 6620002000:01202011 s 10080')&°G[(‘__7’:]’36° 33@ 0320 c00060d 30DV
L L ° ‘% ° ° @ 54 ° ° IB L @ P 1

)

$ mysql —-uroot —p
(o o] ¢ O ¢
[§C mysql 05 0Edadul
show databases;
(o] (o o] (o
DQC classicnodels () 60301600
use calssicmodels;
O (e o] . ¢ O ¢ C
3?@3 database o classicmodels select C\QOC\?O’JO’]GOOII
show tables;

(o] (o [of ocC [of
eoslc tables 60D 3300:? @o'k\)eeoou
L o L

o



Tables_in_classicmodels

I

| customers

| employees

| offices

| orderdetails
| orders

| payments

| productlines
| products

——— - —— — + — +

Select From Table

[} N co C
SELECT SD0DDM60) Table cOND data 603 SQOARODW :raogooo']u

Select syntax 00602)
SELECT [column], [column] FROM [tablel
8()&%)
SELECT customerNumber,customerName FROM customers;
(o C o (o C o] o ocC (o
3’30’)03@ column B’B(D«?C\)SOWG(DQJCG]_CGOO’) * N 3’3008@[&0(5]0)00"
L L ° L L L

SELECT * FROM customers;

Limit
[e) C (o (o (<] C (o]
329 data 60D oooo@@oog 323lwd Data son saqu[_gz OO eooqo']
}‘ (’o(’L OL ODO > (J‘\ (’o(‘ 00 o LC o
(A16%][! ogﬁeoooo% data 0? c\i)ooeco:)m O ocecnqjcqecn? limit 0? o?zelor]eoou

SELECT % FROM customers LIMIT 10
(o) C o C (of C
:ﬂa?qc 0LEd: 00 e@oczo ogoomoo']eoau LIMIT o

LIMIT [OFFSET], [COUNTI

Ofre (o] C
eoqu qd]oooau
L 1



806’)

c
Page 1 320000
SELECT * FROM customers LIMIT 0, 10

cC O (o] (of
offset 0 o o)eoocxg ecL)o']oooou

o c o ¢
Page 2 0? 33’33@03&?610600?
SELECT * FROM customers LIMIT 10 , 10
o c o ¢
Page 3 (7.3 ag:zewecl)elceoog
SELECT * FROM customers LIMIT 20 , 10
Page by P 23(C6)C
age by Page 090:9|C§C
LIMIT [(page - 1) * number of row per pagel , [number of row per pagel

o] C N ocC C o C C ~ ©
50000 formula § 932:8CCl0DLON 2003002200COME0) data GOUID DD§: J[OIDO

G c el c ) ‘e ¢ c
00 323led Page gP2OEAVEL data Y0 [0PECVE[YOOGGlEOLON
OREDER BY

C cC O o [ C [} [ c o c e c C [}
Q|§$60200 data 603D DGOV 32362607 (209 cudVM dea: cudo [M:
Lo o L L o 1 ° L

o c o oo c c o c \ e c o} ° oc
QO OLAQD: &? ° CIi)OO@ C\BG]_O’]CDLDII 323 3’308(73 ORDER BY 0? 3’3&?8@[%00']

SELECT * FROM TABLE ORDER BY [Column] [ASC|DESC]

=] C . C . oe O C cC O [ [
Order 8209 3236607 ascending $C descending &5(gz §0lodwdI 32CLOT) © 60]|CHC
[*] o [© =] [¢] C o] [ [o] ° C
607 asc 09 992(Gs 32(03209 ®EUD 80§ CE0) desc (3 0d:0lodWON

SELECT * FROM customers ORDER BY customerName DESC;

[¢] [ o 2] C C O C of(e C
31206607 customerName 03 03200 cuda00d B(Gs [geosvlewdn



SELECT * FROM customers ORDER BY customerName ASC;
o ¢ c ¢c(e o ¢ c
3']&}_)610603? COO(DE@SC\?OO [QGOSU’]BOOII

SELECT * FROM customers ORDER BY customerName ASC LIMIT 10;

o

o

C (of C (=) O ¢
quo']oooou customerName cooong[_gzq?oo B

(o]

o] C
LIMIT 0360 6§200ad:e00 copd(Ge
?

® 0C o N c
GO%BS G)O&i)g 00 [96 &i)CD CDGCD’)O']II

WHERE

N

C (e o C Cc O [
(DO@SGO’J’J C\)QJCQ’)@ Data 00 O Q000D
° L o L o L

G0

c o) o oc ,] c
3’30’300 WHERE 0? SBQ?S[QF%CO (eplovw]|
SELECT customerNumber, customerName,phone FROM customers WHERE customerNumber = 169;

[« c c c c
3']8?610 customerNumber 169 @@OO@ data OQOOL\T)O']GOOII

SELECT customerNumber, customerName, phone FROM customers WHERE customerNumber > 169;
'] o ¢ cre c ,] c
3 E)?GlCGO’.)? customerNumber 169 OO(T.)@SCD’J 806) Gg()O(D’)O (S]ow]!

SELECT customerNumber, customerName,phone FROM customers WHERE customerNumber < 169;

[ %

(o] (o (o C (o (o
:ﬂegqceoor; customerNumber 169 com CODOO@ chs eolealavalS}{SI0]]

SELECT customerNumber, customerName,phone FROM customers WHERE customerNumber > 169 and
customerNumber < 205;

C C

(o] (of (o (=] (=] (o (of [of
3']&?6106009 customerNumber 169 com @2[98 205 com COOOO@ 0306103 eeloslavaly

c
(SJ0u]]

SELECT customerNumber, customerName,phone FROM customers WHERE (customerNumber >= 169 and
customerNumber <= 205) or (customerNumber >= 211 and customerNumber <= 227);



(o) C o C C C C (=) (of (=) (of (o)
S'Ieoqceooo >= 0920008000 320900 e@oc DO @zmez [_93903 N eEfpooo:o'I
IE‘ ° L (of > (of ° (of DC i (of (of o] (I:o (of
OOl <= 020000 F2OPM e@:c; 09005 5L 03 e@;ooozo’Ioooou 3200000|

o] (o} C C (o} (=] (o C (e (o C (of
sql 32 306C607) 169 SC 0ILWD 169 COM[A32EWd Il 6§700(Gs 205 SC CIVLD 205 COM
(of C ~ (of C ofre (of ocC C (of
CLO QuUII H3Im eoLEY! éIeo?oo or e?b:: 000020, eorgoéf.co'Imoou 211 $C 09
(of (of (=] (of (o C (e (of (o [of (o (o
005 211 oom@zepaoo I e@m[gz 227 SC 06D 227 COMD CLD VU

. o [o] C C [o N (=] C
and , or , () 60900603 programming 326(gd 03000) 3603 30PN A3(Grodd: (O

ej:oo’]u

32000l SQL 323066077 result 00

| customerNumber | customerName | phone |
169 | Porto Imports Co. (1) 356-5555
171 | Daedalus Designs Imports 20.16.1555
172 | La Corne D'abondance, Co. (1) 42.34.2555
173 | Cambridge Collectables Co. 6175555555
175 | Gift Depot Inc. 2035552570
177 Osaka Souveniers Co. +81 06 6342 5555
181 | Vitachrome Inc. 2125551500
186 Toys of Finland, Co. 90-224 8555
187 | AV Stores, Co. (171) 555-1555

I

I

I

I

I

I

I

I

I
+353 1862 1555 |
6175558428 |
I

I

I

I

I

I

I

I

I

Auto-Moto Classics Inc.

201 | UK Collectables, Ltd. (171) 555-2282
202 | Canadian Gift Exchange Network | (604) 555-3392
204 | Online Mini Collectables 6175557555

205 | Toys4GrownUps.com 6265557265

211 | King Kong Collectables, Co. +852 2251 1555
216 | Enaco Distributors (93) 203 4555
219 Boards & Toys Co. 3105552373

223 | Natirlich Autos 0372-555188
227 | Heintze Collectables 86 21 3555

I I
I I
I I
I I
I I
I I
I I
I I
I I
| 189 | Clover Collections, Co.
| 198 |
I I
I I
I I
I I
I I
I I
I I
I I
I I

20 rows in set (0.001 sec)

Oofre (of C
39[9: ogoomocﬂeoau

oON

o [of C (o (o C
329 customer name 0D 6]’3@@61 6320ClIl customerName 0D text @OCD@ 3300006@)
L o L 1 5 [ c o o
nubmer 03 > , < 609 2309 mmcee@d]oplzu

o) c c . o o oc c
Text 60DM GTDQJCOO@ ’338.’]6’)603’) Like oo SBQDS[QI_ISC()']OJ(DII
o L 1 ) 1 o L L L
SELECT * FROM customers WHERE customerName LIKE 'Gif%';

o PN C C C cocC C o o o C
Gifs S00MME0R) Gif § VLD 6§D 33(79§[§®§Coooo Q aQC\?o'Ioooou

o N o C

o ¢ o ¢ c c .
%Gif &:L)G]_CGUJ? [_Bl_CDOJDC\)’DQLD G.?’)()O&i)g?') Gif



%G1 % eoqceooo Gif 00 32(\)03@3 oled 6, eomp_q @&% ooc\(é 6@08?30)[3_’53
@om%corloooo oS} acea?oooo']u

C cC O C C N C (e C C
RIFEIN0RE0R g4 GO SQL Syntax § 6[gpC:(Ge 6320000 SQL (M0
Nlaezatell

SELECT customerNumber, customerName, phone FROM customers WHERE (customerNumber >= 169 and
customerNumber <= 173) or customerName LIKE '%gif%' ORDER BY phone LIMIT 5;

A o (%
customers table 0©O0D customerNumber,customerName,phone lesien [geoau customerNumber
(of [of (2] (of (of (of C (of (of [0 (of
™ 169 Slewdn 169 oooo@geoou 3levew) 173 0lewdi 173 com cudewd ovCléalen)
\ . o] C o (o] o O O
customerName ade0 gif 832009 @09:0lqewd o3 Ba5omali

DISTINCT

DISTINCT 06059 SELECT 0S¢0 duplicate [§965030609 ©00da005(Gs [geuzolonudn

o

SELECT DISTINCT(status) FROM orders;

o ¢ N o} c o o c oc ¢
gi) C orders (D%D ﬂ&)@ status 32&1“8330)’)8(7? Q00 GLO’)BO']C\)@E)OOII

| Shipped |
| Resolved |
| Cancelled |
| On Hold |
| Disputed |
| In Process |

0

ocC
2:2COlon oIl

oo{)e§oo’)eorgcf§ (9050905@ 61(\)5;08 @éqlcqceooo DISTINCT O%L L



Chapter 5

INSERT

~ O C (of (o (of o] (of cCOo
329 customers table cOM data ool [cieczalell Data COPO3ICe Y 320000 COME table ©0
L L o o5 O lo o 1 1

(od ~ C C [qNe] [e) (o
3709 column 60001AD 326 C oooo@p_qco ad0lonudi
o L 9 o L

describe customers;

| Field | Type | Null | Key | Default | Extra |
| customerNumber | int(11) | NO | PRI | NULL | |
| customerName | varchar(50) | NO | | NULL | |
| contactLastName | varchar(50) | NO | | NULL | |
| contactFirstName | varchar(50) | NO | | NULL | |
| phone | varchar(50) | NO | | NULL | |
| addressLinel | varchar(50) | NO | | NULL | |
| addressLine2 | varchar(50) | YES | | NULL | |
| city | varchar(50) | NO | | NULL | |
| state | varchar(50) | YES | | NULL | |
| postalCode | varchar(15) | YES | | NULL | |
| country | varchar(50) | NO | | NULL | |
| salesRepEmployeeNumber | int(11) | YES | MUL | NULL | |
| creditLimit | decimal(10,2) | YES | | NULL | |

20[G: sopqUlewdn null 0F vEs 600002000609 insert (OO0 P)IFBED VOOV

L c Oo L c (o} L (" o c 1 c o
200 206omal N0 602a0D:20P) columns 6ORME0D) B[YDWEs P LleWdN

[¢] C o] (2] C "] C . . [ C [% [

Type (DCVPO2 20050022(Gs (130 0leWdN int D0} integer [§O0R) 3203006[NPE
number O 00§ OlOWON varchar 80§C6007 string Olil varchar(50) S30ME0O) BICD:
66 50 O F24Psa0s ooédéelo']e(f)n varchar(15) eﬁ}qéeoo? 366 08§ €0 eleuij
206070l decinal &)§CE0N) 30006 COPIQLLY 206000l

co c c 1 oc c q c
INSERT (I)@ ng SB(T(.))('D Syntax 60300 6320000 SBO?CS @0)0 09100]||

INSERT INTO [TABLE] ([COLUMNI, [COLUMNI, [COLUMNI) VALUES (I[VALUES], [VALUESI], [VALUES]);



(2} C C C C ¢ O C C
msert 70 [§209)C table 320p000Gl000ON Q20 MRC:0GH6D column order AOP)V]
C 2] [ C
ooudi (G2og)C vaLues condlonudi

(o cC O C oC C (o (o] C (o
MDC2O MC000D column order 3200CE CO Sl[ssestes) value 0D oo&ad]oooou
o [¢] ] L o o L °

o]

INSERT INTO USERS (" name”, phone’, address’) VALUES ('Mg Mg', '09974443332"','No 444, KKK
Street');

C =] o C C C C C
F2000DE) row 60334P:(: 3 0003lond: P)]|CECEoN

INSERT INTO USERS (‘name’, phone’, address’) VALUES
('Mg Mg','09974443332', 'No 311, KKA Street') ,
('Aye Aung', '09974443332','No 222, BK Street') ,
('Bo Bo','09974443332"','No 112, MK Street') ,

('Toe Toe', '09974443332','No 523, HHK Street');

(o cC O bl ~ O (o C (o
33? ogﬁeooocyeecg customers table OO(‘)? m@@@q@mcu

INSERT INTO customers
(“customerNumber™,customerName", contactLastName", contactFirstName", “phone”,
“addressLinel”, city’, “country’) VALUES

(500, 'Customer 1', 'Sample Customer 1','Contact 1','099999999', 'Address
1','Yangon', '"Myanmar');

N o o c ¢
323 S()IJ(Y? run,CX?(I)GPS
Query 0K, 1 row affected (0.003 sec)

38[§° cong0ledn 333120 Ccom data 336°[§°0']@|| [gcooorca 0qe3NCIl
tug° 051 LGI 3 o ‘U° § L E5261

SELECT * FROM customers WHERE "customerNumber™ = 500;
MI$600D0D C0DIC0DIID DD TOW (D @6 0ladSeWdi
oJﬁs 3 EEQ ° EEB row (1 61 °

INSERT INTO customers

(" customerNumber™, *customerName", contactLastName", contactFirstName", "phone’,
‘addressLinel’, ‘city", ‘country’) VALUES

(501, 'Customer 2','Sample Customer 1','Contact 1','099999999', 'Address
1','Yangon', '‘Myanmar'),

(502, 'Customer 2','Sample Customer 1','Contact 1','099999999', 'Address
1','Yangon', '‘Myanmar'),

(503, 'Customer 2','Sample Customer 1','Contact 1','099999999', 'Address



1','Yangon', '"Myanmar');
N o ¢ c o oc
GBSq&?GlCGUJ? row ? ? OCOg)g(JJ)O? (= J%CO CDLDII

Query 0K, 3 rows affected (0.001 sec)
Records: 3 Duplicates: © Warnings: 0

o

329306 C607) INSERT §C:05 2501(Gn Update 03 s00060000066320CH



Chapter 6

Update
cC o [ C C o C
Update AQO0W 3200M 661361008 code MME60OD ADLOM SG]CSO [0p]0u][|
L lo o o, o [¢] IL L' 1

UPDATE [Table] SET [COLUMN] = [VALUE] WHERE [CONDITION]

POO: eqz@éqemén

SELECT customerNumber, customerName FROM customers WHERE customerNumber = 103;

0 C
!
| customerNumber | customerName |
[ 103 | Atelier graphique |
o(®e c r] c o c ,] c
8([)[93 coleatavalOlieslCr]] S'BGL; customer name 0? update C\?OO oWl

UPDATE customers SET customerName = "HELLO WORLD" WHERE customerNumber = 103;

) c
[98C9LIC

select customerNumber,customerName from customers where customerNumber = 103;

[95l3p5lo3p30M

customerNumber customerName

103 | HELLO WORLD




O (e (of (o
0(Qs update [gDago:0lewdN

.. cocC (o
condition 0D more than one @@%Corloooou 8060

UPDATE customers SET customerName = "HELLO WORLD" WHERE customerNumber = 103 or
contactLastName = "Schmitt";

3']&%615:60303 customerNumber = 103 oféeo?org contactLastName = "Schmitt" @o%ooé
record 60) 33’)(\?6\1 customerName 0’% HELLO WORLD C\c?> 6@36308’38?’)0']"

[

32306 C607 basic 09 2069260lMe0NMU1 (G 6§70 0030C 32658, DELETE 03 5000
ogn2qe3aCl
o



Chapter 7

DELETE

o C C % C

N o c o C
DELETE 006022 database cO0D @(_\DQJCODE 33%]093?(\30960909 LQJ(TJ(O 3?0903()’]"
° 1 L o o L [ o

DELETE FROM [Table] WHERE [CONDITION]
C C
DELETE 006037 0Qudmolooudil

DELETE FROM orderdetails where orderNumber = 10425;

ef::)eléemo) orderNumber = 10425 [gqoga)é row O orderdetails (gal=2" L{I(YSQgDS?:) @50']
A
(eplov]]]

SELECT * FROM orderdetails where orderNumber = 10425;

[G3sPle3pbac gpecgeomen vupoddlop:



Chapter 8

Database Keys and Relationship

Database Keys

. . C C o C o] o
Database Normalization ©Q003CN Database 2 3’3&?@[008 Key SEGSTSBGOTGOQ(TB 20
o O ’] C ) C o] Cc ’]
©50lo00ON LEDLEDE 632D Table 0% 6ag(MgpERVlN

Student Table
student_id name phone age
1 Ba Oo 09976554398 18
2 Aye Maung 09796553118 22
3 Pyone Cho 09501231421 22
4 Ko Oo 0951412321 19
Super Key

% o (% C C C cocC Cc .
Super Key 06037 column 0003 2300205 0003 c0Me c0pd: [§0SColodudi Unique

C C (o]
[ggo)oo@ column s’aq“zsamzo']u

~ (o]
student_id , student_id + name , phone ©OJD60QM key olon age 0O60N student()?
O € ocC C (o} C (o] O ¢C ocC (o
@wmze@ﬁco']oplzu student_id OO student 0DOELIMOD PO 0?03@)2@[<§CODODII
. coC C C Oofre C C
name 0 duplicate [(§OSCoDWON 3l6VOW) student_id + name 3D(Ge column | 3 60lE:qC
(o] O C ocC (o (of N
student 0? (meﬁ.’@l‘%co']cnwu phone m@g 3aor|3Lor|3Lor]ou

C o (o) (4
key 603 3209§00:0 super key 03 63[Gloo00H

Candidate Key

® Candidate Key 00 920560090 Null 6§32 23600> Empty ©(gog0lodzi unique
C C C C
(value eooo@cg) @0)61(5]600"
® Table oooSzL;?’) ooog?ooorc)eoo candidate key Or]OCC:%(SOf]OJOBII

. C o (o] C C C cocC C
® (andidate Key 00 Column 0003 VLU0 IO COMD VMDCOOS [goaaf,cof]oooou



Student table 2 et%qéeoog student id <JSCC: phone 00 candidate key 60Q @&O,]OOOB"

Primary Key

. [o] . \ [of C . C o] C
Primary key gal=lens) candidate key oo eglijooo']oooou student i1d $C phone ©D DEC
602 Primary key 396§$0’J student id OO’):(% oaé:eoo%or]mof)u phone number 00
6MPC200020 6[§PC:ECELBWY student id 1607 we[gpCzolonz 6530(Ge primary key

L ° - ° IL
00 database 006§ auto increment C\?(Sagozorloocﬁu

Foreign Key

N C

Foreign key 00602 table oooSzL; , 0009 relationship S’aeﬁosad’?z@lo']mcﬁu

Foriegn Key (Ycé c?jmé e3¢ &?D(TSOO(C) Branch table 006@8:()']605"

Branch Table
branch_code branch_name HOD
CS Computer Science Daw Swe Swe
CT Computer Technology U Thein Maung

329 Student Table &2 branch OO(C)@éO']GOSII\
L 1 0,

student_id name phone age branch_code
1 Ba Oo 09976554398 18 CS
2 Aye Maung 09796553118 22 CS
3 Pyone Cho 09501231421 22 CT
4 Ko Oo 0951412321 19 CT

Ga?&%qccz branch code 00 student table 2 Foreign Key 336«%[?(,(:: é)]o']OOOSII

Student Table ©2 Branch Table o0 eg]ooé branch code 08 ooéef:eg]o']mzll Branch table
c 1 o R Jo 1 ’_] [ c R L ’_] 90 o 1 IL
©DQ0PO: branch_code () Q|OOCQE§OIDEN OO0 323160607 student table &1
[e) (of (o C C (o C C
reference § 6§02 3200 error 0 0lednn Student table &2 (4|00 COR branch
code o8, [gé[g°e apadgoleddi
L °1 ‘-([I L°G].

Composite Key

Key 020 column O’JOSEL; oM 830']6§03&5 key (T% Composite C\o? 63l0looSi Student table
©D student_id + name %composite key @o%o’]oooSu



Compound Key

. N [ . C s C o C C
Composite Key 000D column 0O03UMD foreign key @@2?610 compound key Q oooog;ooof]
C
ODLOII

[¢] [ [ (%
Student table ©2 D C student_id + branch_code 0O Compound key @oao']oooou

Surrogate Key

(o] . N o 2] o . N (o]

Surrogate Key SDO2DM0D primary key saeﬁosaa?z@loooz@s 320M index $, search 32000
o o] C C © (o [o] C . N
320%2(g|§ 320900 050320000009 key Ol MySQL 600§ C603 auto_increment 32658
' P ? o (of (% ; C \J : (% - C - ¢ oOoC¢C o (o)
32092(g|0lon0dN 952008, 200902002000 VLI O row COOE(MPCLOPITICE FPAFAT

o} c
1 0?8&07)80’]0303"

806’)
surrogate_key branch_code branch_name HOD
1 CS Computer Science Daw Swe Swe

2 CT Computer Technology U Thein Maung



Chapter 9

Normalization
o o] o O C . . [o] (o] (]
Database 3’36@80? CRUD OOE’&EQCGO’)? Normalization 0? GC\?C\)’)C\% G‘lo’][gll Database
(o] C © (of . . (o] O C (O C © C
03 050052000 323l Normalization 6000 level 320000 3[92 (o§oozo']oooau
L [ 1 O L L o
. . o C (o] C o [o BN of C(oe
Normalization SD0D(0602) Data 609 6WICIQ0 ©§6320C § Table 60 s“ooaom@:
3303@ 2Ce3mC 322060C 9 @ data 60D 333066@ DCOOS3INE (oco%°ooo°@C°
- L° I.LC s s oq.l - data 60Uy Oq.l ‘? ° ° °
@mofloooou

Normalization QJJ'J

® [NF (First Normal Form)

® ?NF (Second Normal Form)

® 3NF (Third Normal Form)

® BCNF (Boyce-Codd Normal Form)

©2000(¢C §olooudi

Normalization GC\?{)OO’)ODé 3’38’]&19') Data 603(7% Insert/Delete/Update @l(\?{)o:)é 323
& Fae0Cos(geonulon:

806’) @éq@méu
rollno name branch hod office_tel
1 Aung Moe CS U Kyaw +9599999999
2 Khin Khin CS U Kyaw +9599999999
3 Myo Min CS U Kyaw +9599999999
4 Kyaw Gyi CS U Kyaw +9599999999

3200000 Table 0’% @éq& Branch , HOD (Head of Department), Office Telephone @020
(2} C [o] ocC C C C C C
eorb)oo Ul%bo G)OGc?UJ)(T.B GUb)OG]_OI]C\)Q'?G(DII G(qJDCoOJ)o 3’3030)&)&;)03@ 3’33,]?') data
o] C (o [of ocC C . C 2] ocC C
Eleales) oooE_]g C0VE§COLEWII Table size UDCOO: @g&?(ﬂm@ewu



(% C C . . C C C o] (o]
§|0220p0323l6200p0: branch information 60301 qEdMN§0lodWdN Student ©§E0HOR)
. . [ C ocC C . (o]
333']%;0 branch information eorgcﬂ eqpmnﬁo']m@eoau U Kyaw 006$ U Min e@aczag’_)g
2020323160 006[NPC:D) [4s6[gptieuzesqolewdi
2 1 ° ? 9% 260659

Normalization [G|ap020p9323l62607) Student Table & Branch information §a00d0lewdl

Branch Table

branch hod office_tel

CS U Kyaw +9599999999
Student Table

rollno name branch

1 Aung Moe CS

2 Khin Khin CS

3 Myo Min CS

4 Kyaw Gyi CS

[o] (o C [of (o (o S (o (o
332;) &tl)qc Student OO(DGOO’JOOCD@GlC branch name O oop_}gslo']cnecn?ewu Student
C cC O C [of C . . C
record 60D 32M$ OOV CEONC branch information eeqpmoaozemoo']:mu
o L L o ° IL

. C c O C (o N C (of C C

U Kyaw 06$ U Min e@)czewa?qcm@: Branch Table €50 oooae@aczooez og)s[gc
[o BN of

L\')O’Jq_(g 610’]@"

L
o ¢ . c o c o c c@e ¢
GB?S?G]_CGUJ? Normalization U)’)G@JQC\?ODOD a?ooo QDGO’J')GOr](TJGCU)(D[(jCDCO’]
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INF (First Normal Form)

o crc c c co
INF oo O(I)@g?g 3’333(;@0)03@330000 C\)()Oﬂ S

3 &poé data 600V bad database

(o]

. [of o o (%
design (4065600 INF 03 03 0lewdn
INF 320000 06000206 C

® (Column O’JOSELDQJJ) data lep
® (Column Value GUCJ)OS&SQ)
C

0o multiple Olageqalodzn

C o] o

% C o
3‘38']?') same format @@ © 30l Wil DOB, Name Qv}

o)
QO OIS
o iL

O,

-

ocC (2] C C ocC
:Dezooos[gz 6§20 row 02096 Name, DOB e@aczoae

oo



(of C o .
® (Column 60D @68000&?&)6610']0’33" RO Name, Name 3200¢ First Name,
(o] [ IL -
o C o o C
Second Name C\%e@’)czeozcg C\?Of]CDODII

rollno name subject

1 Aung Myo Java, Python
2 Khin Khin Java

3 Myo Min C++,C

4 Kyaw Gyi Python

C [o] C C . \ C cC O o ocC (%
32000l table 03 [13006)C subject 006D value 0209 0O Ule§0MOS 60RSCOlodWdN
L 9, 1 L L L

IN O C C C ocC cocC C
INF § 03006320C ezaoooo']s'ao?c:z [gcaf.co o000l

rollno name subject
1 Aung Myo Java

1 Aung Myo Python
2 Khin Khin Java

3 Myo Min C++

3 Myo Min C

4 Kyaw Gyi Python

N

o ¢ o ¢ ) o) c
S”BSSOG]_CGUJ’) INF OOOOOCDS[SII 2NF OCDSG]_GS’B’DCII
L L ° o 'L 0 L o

2NF (Second Normal Form)
2NF 320000 0M$7§00) Rule 06077
® INF co00022(Gs [gogeud

® Partial Dependency e[ggoc)qorl{

Partial Dependency 6[4®§90: 320305 Dependency 03 §20000@ c30loowdll
artial Dependency Nfesk 2 ependency 03 320000 QV
Student Table 03 326 € (M90S E
udent lable 0? 3361C @@G}_GS‘?’)CII
student_id name reg_no branch address
1 Aung Myo CS-202080702 CS No 443, Aw Ba Road, Yangon

2 Aung Myo CT-202080707 CT No 43, Bandola Road, Yangon



. . [¢] .

323 table €1 student_id 0D primary key ol Primary Key sD0D000607) table ©D unique

C (o] C (of (o} . C C C o
[g00loo0du m§@c>°e[§3qc eooochlq%;u student_id 1 ™ §oeun0> (406503 vqQl
o2l Primary key 03 indexing 32090000002 32092(g|0loo0dN LD student id 2 §), branch
73 [golsdgC CT s50m03 0ooslonpd: 958C20p) a6om0li M|$600> 03 L Oo[gp:

L 29 i [ C[’J_,Do oL lf_,‘? oj‘? P °
table 6024, 0 0926 stuent_id 0209 GAO0loddN 3a[gp2 column 603U student_id
60len 656s0lonudI 329306 C Dependency (3 §320000(q OCUlEd0ON 329004|:D

T1° 71 ‘? L LG]. cpendency L¥)° 8 PORY|[F?
. o C (o4

Functional Dependency c900pd2 6310lon0di

Partial Dependency

Student Table [ggeoo? subject 0(% @&:761@3336"

subject_id subject_name
1 Java
2 C++
3 Php

. . . . \ o C
323 subject table ©200607) subject id 00 primary key 336:?:%0?300’):0100()0"

323 Student table $ Subject Table ('T% SﬁO’SOO’JODé Score Table OO&EL) 0:)(3@8:0']605"

score_id student_id subject_id mark teacher

1 101 70 80 Java Teacher
2 101 75 81 C++ Teacher
3 102 75 77 C++ Teacher
4 111 80 79 Java Teacher

. . N o (o
score_1id 00 primary key 30648, a?goo:)zof]oooou

Student Id & Subject ID 601Cz[Gze00 05Ca0) score () 8EDEOA3§UloWdN Student ID
~ o C ° o ! C L C > OCL : o o ~ (of
$,30qC60M subject_id | 9§6$C | 2 09aDa00la3HLWIN subject_id 75 () SO0

C . C C ocC C o(’
§)C student id 0203 COODEM o']co’)o'k\)@ewu 316@)9 score table @3 student_id

~ O

N

-]

[} N C o C N o
subject_id 0P SQOO0ODLID mark O Glo']eoou mark 0O student_id § subject_id OO
C C \ C N [¢]
depend [§O6500W) teacher 607 subject_id 60I6D0 depend (gOe50m0lN 353107
. o C
Partial Dependency Q e3l0lonudi

Partial Dependency O?f G@ﬂ{::@&:



2NF 326 Partial Dependency ©[§0qUlonsi Teacher 03 score table me§ 300056 0lowdn
o] C (e (of c O o \ o] o o (o) cocC (of
Teacher 7 a205(G2q € 90UDC) 3200:[g|e0d 30 Fa4j24]|2 [§OSCOloowdN
L L L L L L L

(o]

score_id student_id subject id mark
1 101 70 80

2 101 75 81

3 102 75 77

4 111 80 79
subject_id subject name teacher

1 Java Java Teacher

Subject table 0(5?0 Teacher 0% OOé%(SCDC\% teacher table OSSCD‘%

o o

C N coc c
C\)t’)_’Dg 8(1)0)&0(5]0300”
o L L

teacher_id name
1 Java Teacher
2 PHP Teacher

310§ C partial Dependency ©[g9602)0lo0:1 329 3NF 05 0M60Q00§E32CI

3NF (Third Normal Form)
3NF 330905
C (<] C (o}
® ONF C\?oooos[gg @@qe@u
® Transitive Dependency @@&q&o*ljlzll
(of cC O C [e) C
329 MQ§600D0ED 630000 Table 60 e]o']oooou
L [CH] o 1

Student Table

® student id (Primary Key)
® name

® reg no

® branch

® address

Score Table



score_1id (Primary Key)

student_id (Foreign Key)

subject_id (Foreign Key)

® marks
Subject Table

® subject id (Primary Key)
® subject name
® teacher

(of cC O N (o] C O (o (of N
(rgﬁeoooor% exam name itotal marks 0? oogcg (qﬁo']ecnooooou 33? exam name itotal
(o] ~ O ¢ O ¢C C
marks 0? score table ooo? oogcgmo']eoau

Score Table

® gscore id (Primary Key)
® student id (Foreign Key)
® subject id (Foreign Key)
® marks

® cxam name

® total marks

o [

C C ’] C
RUeD :mg[;gg score table 00 632000 (YOOl

score_id student_id subject_id marks exam_name total_marks

1 23 123 78 Workshop 200

. . . (o C
exam_name O student id + subject id G()T%D depend @03&,?(5]03()0" Exam name 00 student
Croe C S [o] o oocC C (o4
6016 0o 5(Gre02) 9LHY 6[gedad oMY 258CUlodLdN Exam name UmCOROE
1 IL o IL 1 L L L
(o . C o] o C (e [of (o
90U subject CVPO2 HEMY O(Ge depend [ydEs0loDVON

o C N C C

60 total marks 02600 exam name eofrﬁr_)o depend @oaor]oooou exam_name 0D
. C

primary key QO?O’JO’]O?LSII

353l Transitive Dependency @ogec?ofnof]lll

olon oS 333lo 3NF Ol

oQ-

-8
S
co

Qo

\ O o N o (=}
323 C\?S’aef]&f’) exam name § total marks 0? 20520
\ [% C OC cocC C
ol 3NF 3200™M 6320000 3200Cs3 go?méf.cof]oooau

Exam Table



exam_id exam_name total_marks

1 Workshop 200
2 Mains 70
3 Practicals 30
Score Table
score_id student_id subject_id marks exam_id
1 23 123 78 1

o (o

o ¢ o) cre c
33? &?G]_C 3NF (7.3 ODGCUDGO'](D[BC\? (I)CO'](I)OOII

Boyce-Codd Normal Form (BCNF)

Boyce-Codd Normal Form OSL 3.5NF C\%C\)é eal0loodi 33&:”’333’)@& Normalization 0'%
BCNF 32000000(030100001 BCNF &2

1 3NF [§6[5raom: [§5G8loncSi
o C

(o] C O O C [ (o]
2. A ™Me§ B Depend [Qoae%go?oowu A 00 super key @o)eq?(g QelesOo]l

student_id subject professor
101 Java PJava
101 C++ P.Cpp
102 Java P.Java2
103 C# P.Chash
104 Java PJava

3 Table @éqé

. N o C C
® student id 101 (0 Java § C++ 03 0206§0l0OWON
® subject 09C2eD 90C 202D profi ©20010londdI
subject 0DCs3¢ £ professor §3000
. C [o] C (o] (o4 cocC C
® Subject 020203 2OC 20Y professor YOIOMAV P2 [§OSCOlEDWON
L L ) IL L
[o] C [o] [of C
329 table & S0QC student_id + subject (D professor 03 depend [§6$0l0DWON

. [ C o C [of
professor M subject GOT&JJ) depend @(DG(?O']O’)UDII Q60 WY professor OO super key ©UD

o

N [of C o] Ay ¢ O C C
Olonz BCNF § 3220C6(4e323C professor 03 table 3000200000lowdl



Student Table

student_id p_id
101 1

101 2

Professor Table

p_id professor subject
1 P.Java Java
2 P.Cpp C++

o ¢C xn O € o o ©
329 30§ C BCNF oo?meﬁﬂag:)oorlbu

Intermediate Table

(of [o N of C o C . . (o] o
Many To Many tables 603 320300 §[0>80M@ 320300 intermediate table 09 32093(g|V]
(o C C . 2] C C . C o]
(ep]00]] 806’) Students 0D©ELIDODOND projects 3’36”’):[_9: C\?OGlOOOOII PrOJects O’JO)EL; 0?
=] o (o +\©0 0 O (of . o o
studetns 336”’)2[_98 02 QPO ODWOII F23QVY|: 32090 Intermediate Table 0D 33:133[9[610']
c L L o L L
lep]00]]

Student Table

s_id name

1 Aung Aung

2 Ko Zin

3 Win Win

4 Moe Moe

5 Yan Aung

6 Lin Lat
Project Table

pj_id name

1 Project A

2 Project B



=] [ o] o C co C . . o C (o
3 table $03 ) many to many §|02S000@ 32000 intermediate table C\}_)C{BOOrICDLDII

Stu_proj Table

id s_id
1 2
2 5
3 6
4 1
5 3
6 4
3 Table 2 a%sl(r: Student 2,5,6 0O Project A O’%

~3o

-0
Cn
3

3o

c c
GL(O[QCU)SO']O)LDII

pj_id

2]

C\?B[gzeoo? Student 1,3,4 00602 Project B



Chapter 10

JOIN

[¢] C cC O [ C ofe N [ C
JOIN 8507006007 (R]§600003603 Table 009 OMOG(J: query Yop0dFICOO
L C° [ o L L o L
& 320d2(g|0looud
] L
JOIN 324]|33202:6030060)
® INNER JOIN

® OUTER JOIN

ofe O C
e?[(__]o ﬂo']oooou
OUTER JOIN &2

® LEFTJOIN
® RIGHT JOIN
¢ FULL JOIN

O(e (o] (of (of o [e] (o cC O (of ocC (o
30[92 0lon0SI 632060l OO @@qc os]czo']coeeoou
L L L o, L1 °

[



INNER JOIN OUTER JOIN

& EE\
X/

LEFT JOIN

‘ >
\ o
po
—
D
I
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FULL JOIN

o] O C C C (o] C (o] N [o] C o
Table | 900 §[0>8DMO F3luncom Q50090 data 600D SWIE F20RMD saoa:@lor]
c L L [ 1 o L [ [o N § O IL I° o L
oIl
Relationship

. o [of [of cC O (of (of (of (of
Join 0? eoacg;o (Qﬁem’)cr%eog school database ooo:zlg oo&?eaoomelesaocu

create database myschool;
use myschool;

o] C C (o
323 teacher table o oo&eeoomo']eoau

create table teachers (
id int auto_increment primary key,
name varchar(255) not null);



Teacher table @86009 department table Ofcé oaéeeooo%o']e(ﬁu department € head teacher
\ C C \ s\ O C [ C .
30688, teacher $00000C0V0 teacher table ie”majmof]ewll teacher id 0O department
. C C
table € foreign key @@or]eooll

create table departments (
dep_code varchar(255) not null primary key,
name varchar(255) not null,
teacher_id int not null,
foreign key (teacher_id) references teachers (id) ON DELETE CASCADE

323 S((Z:)GI(S departments &0 teacher id $ qj)orr)oo:)g[ézo"l[gn teacher _id 02D int @03510']@&)"

ON DELETE CASCADE 00602) teacher table 2 teacher id Ofcé LQJO’S(\T)(TS&I(C: department
table &0 oo&eflooég (_“(7333:)3800%
1 o Lo

3’3? student table caonHOleWdN

create table students (
student_id int auto_increment primary key,
name varchar(255) not null,
dep_code varchar(255) not null,
foreign key (dep_code) references departments (dep_code)

o C (e ’] © »n O C f] C
329 student table 0 eeo:)m@go E.}u student table €2 department code § §|02002:0I000OII
. C ocC C ¢ o ¢ N
foreign key eejevioestiean GO[));%C(;]O)LDII Department code 00 U[[galenieaiess] ) student 60)
o o C c o o) C
300D 0|0 6OF|CQY ON DELETE CASCADE O eooeoo:)zo']oosu
L L o Lo L o IL

o

o o C C (2] C o] C C C
00030 teachers M OD&')O‘«'GOOII [38610 department () Q)e()']QODII e@meoze students
o (I: c L o L o L 1
m CI)EEBL”QQLI)H
L O,

INSERT INTO teachers (name) VALUES
('U Aung Gyi'),

('U Maung Maung Myint'),

('Daw Aung Aung')

[¢] N [¢] C C
teachers (name) SDODDMDE0M teachers table COND name column O COPOLWLO G@)CD‘)()']H
C s~ O o . C [ C
om6[0PCAODE0R auto_increment O3 id & COPYRCoo020mE (PP COlH

329 teachers table 0O 6§ o?&@éqeméu

SELECT * FROM teachers;



| id | name |
| 1 | U Aung Gyi |
| 2 | U Maung Maung Myint |
| 3 | Daw Aung Aung |

[o] C . \ (2]
329 20§ C teachers 6o id § 1[G

C C o] d C f] C
3’3? (76)J§GO’J’) O? epartment OO@O S100]]]

INSERT INTO departments (dep_code,name,teacher_id) VALUES
('Ccs_1e01','CS 101',1),
('CS_102','CS 102',2),
('CT_101','CT 101',3),
('CT_102','CT 102',3)

o ¢C ~ O C © o °
329 20§|C departments table 0007 data 603 0Cog0l(Gnn on DELETE cascade ) 320d2(q|
C C C . o N ¢c o ¢ ¢ N
002520 320N e@)co: teacher id 3 O teacher COOD Q|OCYNOEC departments COLD
C
QoS

C o o d C (od C
32 C3d: data oceoo@@qemcu

select x from departments;

| dep_code | name | teacher_id |
| CS_101 | CS 101 | 1 |
| CS_102 | CS 102 | 2 |
| CT_101 | CT 101 | 3
| CT_102 | CT 102 | 3

o c c
323 teacher ID 3 22 «uooo']eoou
DELETE FROM teachers WHERE id = 3;

%3 [G3(5: od[ogp2qesmc

SELECT * FROM departments;



+ + 4 +

| dep_code | name | teacher_id |
| CS_101 | CS 101 | 1]
| CS_102 | CS 102 | 2 |

4+
1

C C [% [ ¢ O C C
ON DELETE CASCADE QOPQCOD$00P9 3209M06[03C teachers table &0 GIODAIMOMSE
C C C C C
departments 00002 0203l00p0: YjIFD0lEWdN

(o (of
323 students table 2 oogo']eoou

INSERT INTO students(name,dep_code) VALUES
('Mg Mg','CS_101'),

('"Aung Gyi','CS_101'),

('Yang Aung','CS_101"'),

('Kyaw Kyaw','CS_102"'),

('Moe Moe','CS_102"')

o c c c
329 students table 03 0005(MP0§632OCH
select * from students;
| student_id | name | dep_code |
Mg Mg | CS_101

I

| Aung Gyi | CS_101
| Yang Aung | CS_101
| Kyaw Kyaw | CS_102
| Moe Moe | CS_102

U B WN R

o C C C
323 department 02 Cs_102 O «um@@qe:mcu

DELETE FROM departments WHERE dep_code = 'CS_102"';

C [%

tudents table & d de foreign key 0000 320000 QOO BUIOOOIN2I
students tavie g ep_coae Orelgn GYﬂ @ 3 G“ LOG]_J 7 ILO

ERROR 1451 (23000): Cannot delete or update a parent row: a foreign key constraint fails
(*myschool'. students', CONSTRAINT ‘students_ibfk_1" FOREIGN KEY (' dep_code') REFERENCES
‘departments” ( dep_code’))



Students table 9 0g|Ca0R) CS_102 ©§60096000 departments €D G| OlLLON

INNER JOIN

I J . [¢] (’o C C St d t C C C d it t [¢]
33? nner Oln('Y.B OQO@QG]_GSB')CII uden GCT(.)) (I)OOGGPOOG«%CD@ cpartmen name()?

o o

o C C o N o C C [of
20§|COOWII 323 QO 32 department name o dep code $,9|02002:0001I Student 0D©

C © [e) C (o] . (<] C C C
6UDMSDED dep_code §ODWIN Table | 3 3 Join bzo)ez@@qezaocu
1 1 L L o

SELECT students.name,departments.name

FROM students

INNER JOIN departments

ON students.dep_code = departments.dep_code;

| name | name |

Mg Mg | CS 101
Aung Gyi | CS 101
Yang Aung | CS 101
Kyaw Kyaw | CS 102
Moe Moe | CS 102

h C (=] C o
student name $, department OQO’JC\T)O']@II students ©DQ0 O name O’]O:)C\? departments 2
(o (of (o (o \ o [o] [o] (of [of
QOpOs name (5]00@ 320000 2000 table 00 data QOO aDOIDM 6€)3000:0000 3200M
o [¢] IL L L L [ o

o o c o ¢ N o
[tablel. [column] 0? 33&?3@[(5]0300” students.name &il)q_C students table cO0D name D

’,l_

6(95@61% @08@ departments.name (260D departments table COMN name (Tcé 6(05@61% @(D
olonwdi

II;INER JOIN @&é)acé 3?0’8086[@()6 stuc})ents table 2 é’]ooé data <J§6 departments 2 ?]03
o) data J sL;C\?z §]023000C0D:0 0 data 22 w’)@eoz?’)(ﬂu

INNER JOIN §, syntax 00

SELECT [tablell]l.columns, [table2].columns
FROM [tablell

INNER JOIN [table2]

ON [tablell.column = [table2].column

JOIN c002020323lencom table | 9 & 00202020 col SC2 3]0030MM A0l
(‘ L (‘809 1 ° aple J L 1 IL@C e:ocf umnsg o qJ |.°q
oI 6§205(Q: WHERE CONDITION 6l co0[gp9&C0londdi

3200000 select (Tcé 33§é3005 @%B&ﬂeo\gu



SELECT students.name AS student_name,departments.name as dep_name
FROM students

INNER JOIN departments

ON students.dep_code = departments.dep_code

WHERE departments.dep_code = 'CS_102';

| student_name | dep_name |

| Kyaw Kyaw | CS 102 |
| Moe Moe | CS 102 |

o] C o (e e
329306)C name, name 3200¢ student name , dep name 3?@ GOTC\DO’]@II dep code m

-

CS 102 @o%oo@: information 60Q0M sOlomuleddi

LEFT JOIN
323 table design 32q) left join 320900 F2a0CwE(YUlonan LEFT JOIN 32644 table 1 €0
N C ¢C O e (o] C C
table 2 data ©0lO 0 P)09C:(E Dagd table 03 Bco']eoou
95 O [ (o] L

C

o C N o o C s C
Studetns Table 03 create Q0908300 dep_code () not null QY ooge;;o']oooou

dep_code varchar(255) not null,

o (o cC O cCOo o (% C
dep_code 03 02|§609503 nullable (406 Bgn[gcolecdn
- L [ o [¢]

ALTER TABLE students MODIFY COLUMN dep_code varchar(255);

32930§C dep_code 0 NOT NULL o7 [g|o5(Gz0l (G

~ O C C
329 students table O data @ecﬂewu
L L o,
INSERT INTO students (name) VALUES ("Zu Zu"), ("Gone Tint");
N (o] C C (e (]
329 student table 006D dep_code ©§200) name |  00p9(Qzu (G

SELECT % FROM students;

| student_id | name | dep_code |



| 1 | Mg Mg | CS_101 |
| 2 | Aung Gyi | CS_101 |
| 3 | Yang Aung | CS_101 |
| 4 | Kyaw Kyaw | CS_102 |
| 5 | Moe Moe | CS_102 |
| 6 | Zu Zu | NULL |
| 7 | Gone Tint | NULL |

(o) C C C (od
329 INNER JOIN 03 [Qc? 0392@@616333@

SELECT students.name as student_name,departments.name as dep_name
FROM students

INNER JOIN departments

ON students.dep_code = departments.dep_code;

| student_name | dep_name |

| Mg Mg | CS 101 |
| Aung Gyi | CS 101 |
| Yang Aung | CS 101 |
| Kyaw Kyaw | CS 102 |
| Moe Moe | CS 102 |

(of C C o C C
dep_code null [go)ec?a)@ student ecgeo’]m:)o']orlalzu student 33()?§C\?zo']qjcmwu
(o) C (of [of C cC O (of (o]
department name (0003 cOle30C INNER JOIN ©0]|Co0ODQEE0R) LEFT J0IN ()
o oC C
S’BO?SE;[‘%CO'](D(DII

SELECT students.name as student_name,departments.name as dep_name
FROM students

LEFT JOIN departments

ON students.dep_code = departments.dep_code;

| student_name | dep_name |

| Mg Mg | CS 101 |
| Aung Gyi | CS 101 |
| Yang Aung | CS 101 |
| Kyaw Kyaw | CS 102 |
| Moe Moe | CS 102 |
| Zu Zu | NULL |
| Gone Tint | NULL |



LEFT JOIN oo table 1 oo data clog) SB(Q%GLO‘SBGOSCD@: ooeomo']u

RIGHT JOIN

C C o

RIGHT JOIN (0603 table 2 9000M data 603 32005 66H(J60:0l000ON 326 C 8D3

department 9D00&0 data 32§ C [§p00lewON

INSERT INTO departments (dep_code,name,teacher_id) VALUES ("CT_101","Computer Technology
101",1);

CT_101 o student table 006 ©§62020l0z1

329 RIGHT JOIN O%L @éq@méu

SELECT students.name as student_name,departments.name as dep_name
FROM students

RIGHT JOIN departments

ON students.dep_code = departments.dep_code;

| student_name | dep_name |

| Mg Mg | CS 101 |
| Aung Gyi | CS 101 |
| Yang Aung | CS 101 |
| Kyaw Kyaw | CS 102 |
| Moe Moe | CS 102 |
| NULL | Computer Technology 101 |

department dt°@°tudttbl S0 departments § ©3]0000022020 dat )
epac mensﬁD caaﬂ o S ents ta e:DOOGJ)’) epa mens?oeq.lma)‘)ow@ aaedgo
CI?C))(IJ)ZLHC))(X)"

FULL OUTER JOIN

C C o o N C C C C o C o O [
329 $0DM): M data 09 BOOOVlEWdI $ODAAI:M Oloop) data 03 A3§|CHCE0R

L O
FULL OUTER JOIN 03 23:8C0l00001 0360600 MySQL &0 FULL OUTER JOIN 60l

L

oo H||
iL

o

LEFT JOIN ¢ RIGHT JOIN 05 UNION 073 05:[Q2 00026 §0lewdn Union 500006077
SQL data 03 601Cz(G2 [goo suzomolu

SELECT students.name as student_name,departments.name as dep_name
FROM students
LEFT JOIN departments



ON students.dep_code = departments.dep_code
UNION

SELECT students.name as student_name,departments.name as dep_name
FROM students

RIGHT JOIN departments

ON students.dep_code = departments.dep_code;

| student_name | dep_name |

| Mg Mg | CS 101 |
| Aung Gyi | CS 101 |
| Yang Aung | CS 101 |
| Kyaw Kyaw | CS 102 |
| Moe Moe | CS 102 |
| Zu Zu | NULL |
| Gone Tint | NULL |
| NULL | Computer Technology 101 |

UNION 05 OUTER JOIN 320300000 60 32[gps query result | 9 0360lC:(gs coodg)coo
00 323l60960 00 0d:5C0loowdN
o o1l L L



Chapter 11

Entity—relationship Model
Entity—relationship model (ERD) 3:?)0)’)0’)80)’0) Database Design 0% Lo%Og:GPQJJJ 3‘30?@[00
C . C o] C C . N C
00 Diagram 000301 ERD 03 System 0009 3209 database design 830000 323160 |
o (o C C cC O C N C
Database 02 [Qc?coe[gceocc?oo@ 333']?:) 661039@010000u

Entity

Entity 83000006077 32090030:6(gp6§CE0D7 table Ol ERD ¢06037 Entity 000 person
(Student) , object (Invoice), concept(Profile), event(Transaction) ®OO’JGO’6)O']II ERD &0 table
C\% ed’?z(} Entity C\c’é a?go']mcf)u Entity 330906 Nouns or%oo:) saa?z@l@o']mcf)u Teacher
Entity 0 63200001 2203C: O6w0lonwdn

Entity Attributes

C o C ocC C . C o
Table ¢ 0loop) Column o) 3209056[gP&COlooudN Entity 63 0laopd property 609073
(% C . o C . C .
em[gooozo']oooou RO teachers entity &2 0§ C id, name, address, phone ©200 attribute
Gdg()f]O’]O)(f)ll



id int
name varchar(255)
address text
phone varchar(20)
gender tinyint(1)

Primary Key

P . k o E t.t o C o C o o N B ld [o] C C \ C
rimary key 0 Entity ¢ 9500000Cep:a00) 06 32654 Bold 0360705 0260060 a3qC

. C [0} C . C C . [o] .
underline 030200020loDLON teachers table &3 &D§C id (0 bold [§06$0lEd0ON id O3 primary

c 0 0 o0 f‘I
key 0338(13)8008030 &?C\?O’J)O Il

C

id int
name varchar(255)
address text
phone varchar(20)
gender tinyint(1)

Foreign Key

Entity oooSzL;?’_) primary key @og[gz 33@33 table o0 o']occ:eo'soa@: key olil realtion qj’cfaeong
conze §0loo0dn



==
id int

dep_code varchar(255)
name varchar(255)

name varchar(255)
address text

ho_teacher_id int
phone varchar(20)
gender tinyint(1)

One to One Relationship

. [ [o] C . [ O C c(oe C
One to One 02602 entity 0003 & §2000 primary 0 ooo:[_@eo o']oc[gg 6§20 table

OOOS?GJ;J Foreign Key 336?5%0’)0‘.‘)@{90’) 5¢ o']oéooé realtionship qj’lzo']u

UsersProfile

id int

1 . .
id int ; first_name varchar(255)
username varchar(255) second_name varchar(255)
address varchar(255)
phone varchar(255)

User 000600000 Users table 2 (Doc)sr]mézor]@s UsersProfile QJJJC\)é OOQS@&O’)@C
Cloo) relationship gfjzdln

One to Many Relationship

Table oooc)zlaﬁ;o primary key @03@3 e§305 table oooSzlg?’.) Foreign key zaeﬁoooog?oo(ﬁem
oloCoop) coeomyjj:ol



id int
ses : |

user_id int
id Users int _f_

. status tinyint(1)
username varchar(255)
created_at datetime

C C croc c o C . C
Users 000600000 users table €3 o*m@eooeg § 60 WY transactions table G2603) 02O
ocC C 0 0C C 1 t h o o ']
[36c0mem §8C2005 relationship qjsol

Many to Many Relationship

Entity o0 foreign key 0 000 @éoo&em o']e;?ooé relationship eﬁ lso']u

Sl

id int -

id int
name varchar(255)
dd ot - — student_id int
address ex -

course_id int
phone varchar(20) [ -
gender tinyint(1)
id int =

name varchar(255)

[ [

c c ooc o c o} c
Student 0D©E60LIDNDVID course CD(D? QOM M ﬂ%COOQ? course 0)0)? ('T? QPLCDD‘;CDQ

(o e 00C (o] C . . C

student Saslav]os}: 3‘3&:”’)::[_93 §SCO 3391&19’) 3200000 many to many relationship @0)01
C

OD0LOII

329 20§C ERD 326(03pC:) 326356000 328500:c00250(Gi Project 0208 w0aCHD

database design 0’% ERD @é &;)@6@6 system 3’36@’3680’% (‘i)&% §)3C\)é6®%é010’)(f)|l



ER Diagram



Chapter 12

FUNCTION

309 329§:62607) MYSQL § 00520(0H200) function 60903 60902600l MySQL &0
o (o] (o . e O C .~ 0 N o C .
a?co\? 6}03@ function ec:rb) Gaqpo@oﬂo']moon 353 320000 © CYOD:gP:0PY function

23[,0 em@eog(ﬂeoou

COUNT

(of C (od C N [e) (o) [e) (of [e)
329 table 0D09GD row oooofo;e@oczo']em Do) 25|Co0) 333']?3 count O

"

o ocC C
Gao?zBlz%co']oowu

SELECT COUNT (%) FROM students;

e +
| COUNT(x) |
e +
I 7|
e +

c cS 101 . . c ¢ c ~ 0 ¢ ¢
3’30’303@ N QJD G(Y.HDCOQZDO O’JOC)<1§®GOCD(DC\)QDQJCG]_C

SELECT COUNT (%) FROM students WHERE dep_code = 'CS_101';

e +
| COUNT(x) |
e +
| 3|
e +

c c o oc c
OBOPG()’]CS ? G(D’)OO&:L)OO’D GCTg;%COf]UJLDII



cC O C

(o] (o] [ o] (o C
SUM 0e02) value Sleslen ed]c:clg saogmo']u SUM 0D 003 3200M Fees Table esoom

Lﬂ&é(fi"

CREATE TABLE Fees (
id int auto_increment primary key,
dep_code varchar(255) not null,
amount int not null,
foreign key (dep_code) references departments (dep_code)

f 50le0d
329 fee cOPYOlOWON

INSERT INTO Fees (dep_code,amount) VALUES
('CS_101',100000),
('CS_102',120000),
('CT_101"',150000);

Y o (2}
329 Fee table 000D amount 60D 6]03)301&.’"
L i) o 11l o

o N (o) (o C (o
Amount 3203003 q total value oom@p_’aelezaocu
L o L L o

SELECT SUM(amount) As Total FROM Fees;

| Total |

| 370000 |

AVG

¢ o _ ¢ o

o] 2] o C . o ocC (o]
Total 0D ep[gs Average 0 €D|CO20D 30§ C AVG function 23:8E0londdI
L 1 L 1 L L L L

SELECT AVG(amount) As average FROM Fees;

4+
1

| average |

4+
1

| 123333.3333 |

+
t

CS 101 56 CS 102 9 G()f]((.;,° avera C(Y% @ COr]QOSII
- 15 - J L ° g LﬂD @



SELECT AVG(amount) As average FROM Fees where dep_code = 'CS_101' OR dep_code = 'CS_102';

| average |

| 110000.0000 |

DATE
o C [¢] o O [
DATE 0602 MySQL &0 320:4p2[030100001 DATE feature 0 93§ @ 320900 students

table 2 created at 0’?3 008:0'1605"

ALTER TABLE students
ADD COLUMN created_at TIMESTAMP default now();

students table 2 created at 0’2) TIMESTAMP value OOE:)C\%O’SO’]UJQSII default value (T?B
now() &%@8 (I)éOCDSOJ) Gmcgcczof]ooof)u now() D60 329 C\)(YSg] S”Bq.(l)c% (73 (I)é

L [ Oe°L ° L 1 L o
005 o 6[gromli

students table 0O data @éqem&u

INSERT INTO students (name)
VALUES ("Kyaw Myint"),
("Moe Aung");

E}C(I?CfSEigEﬁéGFSCEI)EHI

SELECT * FROM students;

| student_id | name | dep_code | created_at |
| 1 | Mg Mg | CS_101 | 2020-10-14 00:14:06 |
| 2 | Aung Gyi | CS_101 | 2020-10-14 00:14:06 |
| 3 | Yang Aung | CS_101 | 2020-10-14 00:14:06 |
| 4 | Kyaw Kyaw | CS_102 | 2020-10-14 00:14:06 |
[ 5 | Moe Moe | CS_102 | 2020-10-14 00:14:06 |
| 6 | Zu Zu | NULL | 2020-10-14 00:14:06 |
| 7 | Gone Tint | NULL | 2020-10-14 00:14:06 |
| 8 | Kyaw Myint | NULL | 2020-10-14 00:27:43 |
| 9 | Moe Aung | NULL | 2020-10-14 00:27:43 |



c c o c co oc ¢ o} q c
G‘?’)(D? CD@C\? CD@ row J ? m Q')()Oﬂ quﬁ @036‘?000 (7? 6080610 [S]0e]]!

@eqe:mcn

c o
(¥2r§€3C133(33

c
le

oOMc
23R [y

L

G000

SELECT name, date(created_at) as date,
day(created_at) as d,
month(created_at) as m,
year(created_at) as vy,
hour(created_at) as h,
minute(created_at) as m,
second(created_at) as s
FROM students;

| name | date | d | m |y | h [ m | s |
| Mg Mg | 2020-10-14 | 14 | 10 | 2020 | ©| 14| 6 |
| Aung Gyi | 2020-10-14 | 14 | 10 | 2020 | © | 14| 6 |
| Yang Aung | 2020-10-14 | 14 | 10 | 2020 | © | 14| 6 |
| Kyaw Kyaw | 2020-10-14 | 14 | 10 | 2020 | 0 | 14 | 6 |
| Moe Moe | 2020-10-14 | 14 | 10 | 2020 | © | 14| 6 |
| Zu Zu | 2020-10-14 | 14 | 10 | 2020 | ©| 14| 6 |
| Gone Tint | 2020-10-14 | 14 | 10 | 2020 | © | 14| 6 |
| Kyaw Myint | 2020-10-14 | 14 | 10 | 2020 | © | 27 | 43 |
| Moe Aung | 2020-10-14 | 14 | 10 | 2020 | 0 | 27 | 43 |

(o] . (o] ~ C (e cC O

date function 60303 aooooo@ @@c\) 60 §22 cogeoo 0 COlon oI
L o L L

:IBE)(}?

L
C

cC O
(QJ?GO’J)U% WHERE

SELECT name , date(created_at) as d FROM students WHERE date(created_at) =

name d
| Mg Mg | 2020-10-14 |
| Aung Gyi | 2020-10-14 |
| Yang Aung | 2020-10-14 |
| Kyaw Kyaw | 2020-10-14 |
| Moe Moe | 2020-10-14 |
| Zu Zu | 2020-10-14 |
| Gone Tint | 2020-10-14 |
| Kyaw Myint | 2020-10-14 |
| Moe Aung | 2020-10-14 |

REPLACE

@l@z m‘ij 20 date

0]

m CI)CI)&K:L)(ID(X)H

L

'2020-10-14";



c c o Dat o c c 1 o ¢ c Dat o) c 1
(¥gr§€3CXJ?CI% aza(;cgg(rg E}EU(ZCI)E5313BED %I) EQCX?E“(:CI)EE; ata GNDQ(?? Eg[CI)E}CII)I3 %)

c c c ° oc c
GU?UJ Replace C\?(.)CD’DGCTg SBOg(T) 33&?8@[§LC0’]CDLDII

SELECT REPLACE(dep_code, 'CS_"', 'Computer Science ') FROM departments;

4+
1

4+
1

| REPLACE(dep_code,'CS_", 'Computer Scinece ') |

| Computer Science 101

| CT_101

| Computer Science 102

+
t

o ¢
L
010001

A r=

BETWEEN

BETWEEN 06077 00039 §C 0009 (130200 value 07
o0l 329 studetn id (Y% between &

\

]

o [o]

.
329 20§ C dep_code &3 CS_ 0loop) @00d:60907

L o

L

ooorg@ 50le0dI
, 2

L

SELECT % FROM students WHERE student_id BETWEEN 2 AND 7;

c

G000

. C (o
Computer Science G@')C:@z BGOSOO’):

2020 323lw GBOD@ £¢col
Eﬂ Efg T L° l

| student_id name dep_code | created_at

| 2 | Aung Gyi | CS_101 | 2020-10-14 00:14:06 |
| 3 | Yang Aung | CS_101 | 2020-10-14 00:14:06 |
| 4 | Kyaw Kyaw | CS_102 | 2020-10-14 00:14:06 |
| 5 | Moe Moe | CS_102 | 2020-10-14 00:14:06 |
| 6 | Zu Zu | NULL | 2020-10-14 00:14:06 |
| 7 | Gone Tint | NULL | 2020-10-14 00:14:06 |

o C . N o C f] ocC C
32930§|C student_id 2 § 7 @azm data 60 |gC§OIAOLLWI

MAX

c o ~ o o o C C
Max 026077 Q002§ query adm 32(nJ:8Ds value 1) COOD0D) ESEPED s

SELECT MAX(student_id) FROM students;

o

Lﬂ(I)LfSH



MAX(student_id) |

9 |

+ — + — +

MIN

MIN 00603 32§p0:8)¢ value (03 0002000l

SELECT MIN(student_id) FROM students;

| MIN(student_id) |

I 1]

+

4
y

RAND

o C C C C C o [o] (o} (o]
RAND 06037 random value 03 0002 [gCs [go0looudn 32qCads RAND() 0 06:(1300

§6320CH RAND() 0 0 106§ 1 (090200 value 60303 random 0005605010000
O L L

SELECT RAND();

| RAND() |

| ©.3079793921746122 |

SELECT RAND();

| RAND() |

| 0.8045441515786054 |




(o cC O N (o (o] C (o [e)
323 ogﬁeoooo% student table 000D random 6MPC:30230) OO0 e?o']eoa’o)u

SELECT * FROM students ORDER BY RAND() LIMIT 1;

| student_id | name

| dep_code | created_at |

7 | Gone Tint | NULL | 2020-10-14 00:14:06 |

ORDER 03 RAND() § & (G LIMIT 1 O 000500050009 320900 0a06ad: ROW O aprdad

B&:(goclonudi

CONCAT

Column &d Data 6000 eo']éijf:oaé 329led CONCAT od 33058@[360’](7)05"
1 O L [ 1 L L L

SELECT CONCAT("MysSQL","™ ", "Basic") AS data;

| data

| MySQL Basic |

Column 00 data eoomé: eo']f::a%qo']mcﬁu
(o] lo

SELECT CONCAT(student_id, " -——> ",name) FROM students;
| CONCAT(student_id, " ———> ",name) |
| 1 ———> Mg Mg |
| 2 ——> Aung Gyi |
| 3 ———> Yang Aung |
| 4 ——> Kyaw Kyaw |
| 5 ——> Moe Moe |
| 6 ——> Zu Zu |
| 7 ——> Gone Tint |
| 8 ———> Kyaw Myint |
| 9 ———> Moe Aung |




GROUP BY

C C C

0R|§600003603 GROUP BY (7} Data 60307 group 320000(13p0§|C0pR 323l¢0
330{33@[%60']03(15”

SELECT COUNT(x),dep_code FROM students GROUP BY dep_code;

| COUNT () | dep_code |

| 4 | NULL |

| 3] cs_101 |

| 2 | €S_102 |

d d o C (‘o o cC O [ C "]

323 query mo ep_code 320000 603PC:a00: m;eqsaogooo? o?oo@@oo?)o |c|> )
COUNT(*) D0DMe02) COUNT Gaeqsaorgmo']u GROU PBY dep code QQ SPO0D:20
32006(03p¢E dep_code § GROUP ¢ [§2 COUNT 326320300 03 ap0d(gC: [g00lonwdn

HAVING

o]

GROUP BY § ooooooo 008 data 60300 WHERE &0 o)o)co eqo’]oo I o)o)qJ oaé 333']
60 HAVING 09 ads 0lon VoI empPEz00eUlE: | 320000 Qa0 data O 05 603
61 (X%I) ‘LL ° \J G]Gl EE? e Eﬂ

EEQI?BEQ%JD VV}iEE{E)ﬁiCl?oCN%EQGPSCIJQLﬂiﬁzgﬂ

SELECT COUNT(x) AS count, dep_code FROM students GROUP BY dep_code HAVING count > 2;

| count | dep_code |

| 4 | NULL |
| 3] cs_101 |

[0 [of . o o o =) o
329 506C MYSQL m function 323,05 9301(Gn MYSQL &> FUNCTION 603 32qps(3e
O (e C (e ocC C
§(Gee07 000(G: sac&CUlEa200WON



Chapter 13

Index and Partition

Index

(o o (e ooC (o] eqqe o C
MYSQL &0 data 6090 208z g (G §8C0loo0ON 100 Millions records ¢ SD§C §p6Y
cocC C (o4 [of [of oC C . o

o [Mp[gESCculonudn Data sopgp:a0p) 323590 (§5[9$ §PewSCesanC Indexing 03
33&?3@1%60103(.&

. o [of C (o} (% (o] o
Indexing SPOD 3P0 0OOZPVED o']:D@ 202000 Q06IMY|[:0Il OO Chapater 4 0

C o] (% o C h o cC o (% cC C o] Co (2] o 02
OGS GO &1 §OdWO FDC Chapter 4 03 VOIE FOYOD BIY|MDSO GO ) OOS:(G2og02q)

(of

N c cc o ) 0 o
(.ﬂOII oomloogczeo C\)‘?[(__]S &7)88?(0 GC\)(S]O’)SII
(o] 1 [¢] lo L IL

o C

C . . c (e C C [o]
00$ 33’):@(02 primary key & Indexing 0'100[9303’33 @o)o']oooou OO@’)z columns clesigaliee)
C [ C ’] . o] cocC "] C
@qICOD@ 3239 QJJ)GCD? Indexmg (Y.B OO@%CO [0p]00]]|

(o] o (o (o oc (of C OC (o8
Index 00 O0OV30:2 database create cooooe 3321],:?93 CD@CDCS&CO’]OOOOII
i L L s ) 50 °1

create table newstudents (

id int auto_increment primary key,

name varchar(255) not null,

join_date DATE,

bio Text,

room_id int,

created_at timestamp default current_timestamp,
INDEX (name));

C»

]
O3
@O

o ¢ o . c ¢ o o c c
3’3? code ‘19') &ch name (Y? index C\?OOU)SGOD C\B S?OI]OJODII 3200 00§) query C\?
N ., 0 c c c o ¢
13’38']?'3 name iI‘OOl’n_ld (TL) GOWCZ?PCDOOOOOO &IL)G]_CGCD? INDEX (name, room_id)

C (e . C [ C
column | & 601C:[Gs index 6000M20¢OloDWON

8o

SHOW INDEX from newstudents;

co c C . o c
CD(DG] newstudents O G(IDOOCD’D?ZCD@ index 60QM @@CD’DO{]II
1 1 o o 1 °

| Table | Non_unique | Key_name | Seqg_in_index | Column_name | Collation |



Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment |

| newstudents | 0 | PRIMARY | 1| id | A |

0 | NULL | NULL | | BTREE | | |
| newstudents | 1 | name | 1 | name | A |

0 | NULL | NULL | | BTREE | | |

PPN o] C o] ocC C
PRIMARY key id § name 09 6000020025000 602SCOI00WOII

(8 0. C C
329 q@zoooz students table 0D index ooeo']eoou
L 1 L o,
CREATE INDEX name_index ON students(name);

~ 0 . o (o C o . C (e ’] )
329 students table cOMD name index eoooe @ee .§ name D index eoo:)ookao Lqu
L L - L [ o L

C (o4 cC O S \ (6 C o] (% s (0 .
cclopttel) 0R|§60703UM name § dep_code 03(G query gpowd B | 9 03(Ge index

c c q c
GCIJD(T)CI)QXJ [op]0w]]
SELECT * FROM students WHERE name = 'Moe Moe' and dep_code = 'CS_102';
N qc e . c q c
329 name $ dep code 60 03[93 index 600DMOILLOI
CREATE INDEX name_dep ON students(name,dep_code);

323 @%@ index 0;:) @éq@méu

SHOW INDEX from students;

4+
1

| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment |

4+

students | | PRIMARY | 1

| 0 | student_id | A |
9 | NULL | NULL | | BTREE | | |
| students | 1 | dep_code | 1 | dep_code | A |
9 | NULL | NULL | YES | BTREE | | |
| students | 1 | name_index | 1 | name | A |
9 | NULL | NULL | | BTREE | | |
| students | 1 | name_dep | 1 | name | A |
9 | NULL | NULL | | BTREE | | |
| students | 1 | name_dep | 2 | dep_code | A |
9 | NULL | NULL | YES | BTREE | | |



N N o . C cocC '] C
name_dep $name dep code o2 index 600D0D00D:0MD @@§Co 0D WOl

Index c0P)(gC20m SELECT query 03 O[g$&C600000002 INSERT 00p9a0) 323060

0652600100001

Partition

M S L [of (o} (o] (of (of Co (of o P . cocC ']
ySQL 62 6§00 query 60907 (4600009 §002006:006007 Partition c0POSCO

ODWOIl Partiion 03 ©$0§@> 0C:000:909|C INSERT , DELETE 6030 [4§20§600l0n0dN
SHOW PLUGINS;

33 query 03 run Q3DQC
| partition | ACTIVE | STORAGE ENGINE | NULL | GPL |

o] o ocC C
Do) 60 0l006L I

(o]}

N N [(of .. o o ocC C
333’10"]?6]96030) partition 0? 333?8[9[§C0103(DII

Partition Type

RANGE Partitioning

[e] N o (of (of C [e]
RANGE (Tl)eooro) VALUES LESS THAN §°saa?2@[o']mwll 80@0 2010 comm Cooomeorgo?

. [ [% C o] .. [% O (o A C oC C
partition 0203 2011 com CUO02DN0Y partition 02O 3D|gs 000D Qf.corloooau

CREATE TABLE userslogs (
username VARCHAR(20) NOT NULL,
logdata TEXT NOT NULL,
created DATETIME NOT NULL,
PRIMARY KEY(username, created)
)
PARTITION BY RANGE( YEAR(created) )(
PARTITION from_2013_or_less VALUES LESS THAN (2014),
PARTITION from_2014 VALUES LESS THAN (2015),
PARTITION from_2015 VALUES LESS THAN (2016),
PARTITION from_2016_and_up VALUES LESS THAN MAXVALUE
);



. o N [0} C .. N (o .
Primary Key 02 username §, created 28] 002:000:0l000OI Partition 220 3’33(](1:0 primary
AN v v O C [ . o C
key O 900 elof]eoou sf]e@’)g Primary key o e@@)&)@ saaf]?o PRIMARY
[*] o C
KEY(username, created) (Te OSL)S(D’)‘SO']O’JQ')II

PARTITION BY RANGE( YEAR(created) ) 3:%00)0’)60303 created € 0']03@: date €\ YEAR

O C cC O (o] cC O .. ~ (=]
3200 000 eceoooo']u 2014 632000 from_2013_or_less partition O 0033[926039
(o ocC (o O (e ~ OC
2015 63200D D from_2014 4193 20036000 e?b: er?epeog %;ooe:oo:)zmjo']u

~Q0

co .. C c o ¢ N ° oc c
C\)(’Dﬂ table ﬁD partition (I)@QLD&:L)G]_CGCD? ALTER TABLE iS”B&?Z@l_%CO']O)LDII

ALTER TABLE userslogs

PARTITION BY RANGE( YEAR(created) )(
PARTITION from_2013_or_less VALUES LESS THAN (2014),
PARTITION from_2014 VALUES LESS THAN (2015),
PARTITION from_2015 VALUES LESS THAN (2016),
PARTITION from_2016_and_up VALUES LESS THAN MAXVALUE

);

0 (e c c c c o} c c o C
0[38 «?’)8&)@ QQVOMNE3DC 63200000 table 0009 (Oc?(I)SG]_GGB’)CII
L o iL L L

CREATE TABLE sample (
a INT,
b INT,
PRIMARY KEY (a)
)
PARTITION BY RANGE COLUMNS(a) (
PARTITION p@ VALUES LESS THAN (10),
PARTITION pl VALUES LESS THAN (20),
PARTITION p2 VALUES LESS THAN MAXVALUE
);

N o} c c c
33? sample OC)('T? data 0? CD@@@G]_GS’B’)CII

INSERT INTO sample(a,b) VALUES
(1,10),
(2,10),
(3,10),
(10,10),
(11,10),
(12,10),
(20,10),
(21,10),
(25,10)



| 2] 10 |
| 3] 10 |
| 10 | 10 |
| 11| 10 |
| 12 | 10 |
| 20 | 10 |
| 21| 10 |
| 25 | 10 |
e ——— +

C cC O .. hY
329 MQ|$60210 partition COMD data

~3o

N c c c
&(Z))CI?OJ@QG]_GSBDCII

SELECT * FROM sample PARTITION (p@);

e +
lalb |
ot +
11 10 |
2] 10 |
|31 10 |
ot +

C [

partition p0 00&> LESS THAN 10 (40200 320300 1,23 O

[0}
1

C

o o c
0)’)(71) GO&%CO']UJLDII

SELECT * FROM sample PARTITION (pl);

e +
la | b I
e +
| 10 | 10 |
| 11| 10 |
| 12 | 10 |
e +

[o] [o] ocC C N C o C
pl 2602 10,11,12 §00M eogff.co']mwu Query § 6RO 339'1?0 MW

) o

N

data GOT?’)

C 90 cC OoC . (‘o oo (o C ’] (o
©000(Gs 20MHSOCEp partition 6 epEE[5C2UM 08 [4§20§ so0laDWON

Eg()&§3
SELECT * FROM sample PARTITION (p2) WHERE a = 20;

% N .. (% o C C C
§C sample table § partition p2 (0 a 20 [§OOOS AP:EPELLED @:)or]oooon table 000

1
8?’) ﬂ)&)@: 3200D¢ partition 33(?68?’)(\) ﬂ)&)@: 3308066@)@2 8|.) <603 @%@%G@Oﬁ'
I

3 2 8o

(O9]]]



LIST Partitioning

LIST partition 006030 RANGE C\%q])lzofléu m’)[%)zeuogmeooo COLUMN @oed o']ooé
C N ° C L \o o C ° ! .
value ©§Cs §, 030(gp20loowdN vaLUES v § 320d:[g|0lowOn

CREATE TABLE userslogsList (
username VARCHAR(20) NOT NULL,
logdata TEXT NOT NULL,
created DATETIME NOT NULL,

PRIMARY KEY(username, created)

)

PARTITION BY LIST( YEAR(created) ) (
PARTITION p@ VALUES IN (2014,2015,2016),
PARTITION pl VALUES IN (2017,2018,2019),
PARTITION p2 VALUES IN (2020,2021,2022)

);

.. o o o cocC C
LIST partition &> 2003(q|§en 00 MaxvALUE 32092[g|c00q0lonsi [40SCo0Q) 3m$
HASH Partitioning

o C (e ocC C o C .. [}
HASH 00602 Data value 98] Hash L\?obz Q00 SBLL)CSO']II Partition 0
o cC OoC C o). [} [o] (o] C
3205360qPD 9C6L0loudN Partition name 03 6(3(Pe5@ ©adulonen slevew)
C o

.. N o c _c c
Partition 9000 EL) OCL)SSQD &?U)’)O? ODO’JQJ:)O’JGOSG]_(){]O’.)(DII

CREATE TABLE serverlogs2 (
serverid INT NOT NULL,
logdata BLOB NOT NULL,
created DATETIME NOT NULL

)

PARTITION BY HASH (serverid)

PARTITIONS 10;

o o o ocC C o] .
Hash 02 N = MOD(expr, num) QO iooezo']oooou N SPOIDME0Y partiton name ol expr
. C (e [% C o [
(D602 expression olil Hash (\?OE‘F olealavalCley) <§0090r]|| num 02602) number of

o

partition ol
LINEAR HASH Partitioning

Modulo § ©29:|C§Ce00) LINEAR HASH 3 3200:(g|SC0looudn LINEAR HASH 73
C C o [ C
602 data G(Tb) 3361626”’)3(\)’3&3@ SBSr]EJD 33&?2@[&39010303"

CREATE TABLE serverlogs2 (
serverid INT NOT NULL,
logdata BLOB NOT NULL,
created DATETIME NOT NULL
)
PARTITION BY LINEAR HASH (serverid)
PARTITIONS 10;



HAHS & 3200000101 00D NEoM 6§,60 LINEAR olomiomd eﬁd]oooSu
o IL IL (o] o o Jle ] o 1
KEY Partitioning

KEY Partition o0 Hash partition c9q[j:0101 slevew) KEY 03 32032(q|qCe00) UNIQUE
value 0003 é)]elo']eof)u
L 1

CREATE TABLE serverlogs4 (
serverid INT NOT NULL,
logdata BLOB NOT NULL,
created DATETIME NOT NULL,
UNIQUE KEY (serverid)

)

PARTITION BY KEY()

PARTITIONS 10;

[o] N C N o (2] .. cocC C
KEY 03 32(gp: COLUMN 60400008 03052(Qs partition c9OSCOlonwdi

]

CREATE TABLE serverlogs5 (
serverid INT NOT NULL,
logdata BLOB NOT NULL,
created DATETIME NOT NULL,
label VARCHAR(1@) NOT NULL
)
PARTITION BY KEY(serverid, label, created)
PARTITIONS 10;

KEY Partition eomég LINEAR & saosz[glg&ﬂmcf)u
1 L L L

CREATE TABLE serverlogs6 (
serverid INT NOT NULL,
logdata BLOB NOT NULL,
created DATETIME NOT NULL

)

PARTITION BY LINEAR KEY(serverid)

PARTITIONS 10;

Explain Partition

(of cC O [e) N ¢ O ¢ (of C .. C C (of
0R§607503 query 0D FYAOICS0500) 3236 9005 partition M6 200005
(o] [e) L‘;‘ C OI(: ° t (of t > 1 L L ©
DOOM @l?@eé‘.ccﬂoooou
L L o L

SELECT * FROM sample WHERE a = 20;



c . c __¢c ~ 0 0 ¢ c o ¢ c oc coc
0000 partition 0D 3'3(.\?0(\?0&7)8(\’) Q) OD%JC(I)OO 3?610 632000DM SBO.BCS ®®§CO"|

3 3o

c
(Ou]]

EXPLAIN PARTITIONS SELECT * FROM sample WHERE a = 20;

4+
1

| id | select_type | table | partitions | type | possible_keys | key | key_len |

ref | rows | Extra |
[ 1 | SIMPLE | sample | p2 | const | PRIMARY | PRIMARY | 4

const | 1 | |

+
t

rtitions €9 p2 O 662000207 600SEOloDVOI a =20 0D partition p2 D6 [§ 00O
pa 110nsé p2 CQ 6§)2000¢ RS a > partition p $ §P(gs oD
2P eooelet)o']u

[o] L Oo L]



Chapter 14

Basic CURD with Python
C cC O o] C C C o o o]
M|§607° MySQL o python program 0203 662§6320CI 326 C03 mysql adapter NES

o)éz@éqesao&u

$ python
>>> import mysql.connector

20000 90 error © ©§§CE07 mysql SC python 03 a32a3q01[Qn Error (409§ C60%)

8 P Oq9) 2 Mysql ¢ Py P ODSRE| o 29| o

https://dev.mysql.com/downloads/connector/python/ 2 python connector 22 download ql‘%coﬁ'
C

ODLOII

MySQL Connectivity

(o cC O . [o N §=] cC O C C . C
33 (R|$600003607 sampleProj 0(Qs folder 6a000203M0l0LdN sampleProj 63200060

ofre (of cC O [e) C
test.py 39[93 folder 63200060 650000 @ c\?o']oooou

test.py

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

print(mydb)

C C o N o o "] co
03|$607°200607) database (D username root § password root Q) 6030003V COMOE)

C o

C o c(e C C
(DLOV36§200 root password D ootg[gzeoog onez@@o']u database 02602 myschool

%oéz[glooo:o']oo(ﬁu
L

o

|—80|—

$python3 test.py



06 C
!
<mysql.connector.connection_cext.CMySQLConnection object at 0x7fe64be60640>

SELECT Data

329 test.py &2 0M((2607) database 650000 code 6§2((O8E3CH

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
mycursor.execute("SELECT x FROM students")

myresult = mycursor.fetchall()

mycursor.close()
mydb.close()

for x in myresult:
print(x)

\ 0 [o] O ¢ (of
323 code 0D run QO C

(1, 'Mg Mg', 'CS_101', datetime.datetime(2020, 10, 14, 0, 14, 6))

(2, '"Aung Gyi', 'CS_101', datetime.datetime(2020, 10, 14, 0, 14, 6))
(3, 'Yang Aung', 'CS_101', datetime.datetime(2020, 10, 14, 0, 14, 6))
(4, 'Kyaw Kyaw', 'CS_102', datetime.datetime(2020, 10, 14, 0, 14, 6))
(5, 'Moe Moe', 'CS_102', datetime.datetime(2020, 10, 14, 0, 14, 6))
(6, 'Zu Zu', None, datetime.datetime(2020, 10, 14, 0, 14, 6))

(7, 'Gone Tint', None, datetime.datetime(2020, 10, 14, 0, 14, 6))

(8, 'Kyaw Myint', None, datetime.datetime(2020, 10, 14, 0, 27, 43))
(9, 'Moe Aung', None, datetime.datetime(2020, 10, 14, 0, 27, 43))

Oofre (of C
39[93 ogoomoo']eoau

c
mycursor.fetchall() OO SELECT * FROM students query (0 61&7)&)@ result 603 SB(Dc%

N ¢ O C
ego?ma?moo:)o']u

o

(of o (of N C C (of o]
330000@ saeoTa?z D030 AOO|CECE0) mycursor. fetchone() () 093

myresult = mycursor.fetchone()
print(myresult)

(o
L

ocC C
<'L§co']oooou



mycursor.close()
mydb.close()

0 o c o _ ¢ c © . o(Mco ¢ ¢
mysql 0? C)?ZCD@ 838"]?') L\?SBOOOQ data 608 GILszo']m connection (Tf (?OUJOD(;,O"]
c
p

o

c o . c oc ¢ )
ODUOI B39O0 memory resource 32092(g|00603 200D ClaSeLUdI GBS project

o c . e c o oc ¢
3’360086(\)86(76) (J:D ©00002 VWY project @SC\'DG]_C OOOJ)O"]C\)(?GODII

329 Where & ©0(030066323C

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
mycursor.execute("SELECT name,dep_code FROM students WHERE name like '%Aung%'")

myresult = mycursor.fetchall()

mycursor.close()
mydb. close()

for res in myresult:

print("NAME : " ,res[0])
print("DEP Code : " ,res[1])
print("——=")

N (% o
students table 0O 02 name & Aung (ﬂ&)@ 6MPC:20236000D

-8

(of o]
oooooo']n code oD run

(=
[o N of [of N (o] (o (o] (of ocC (o
mch database cOD qooe data 60DM oooo@o']meeoou
L 1 i) L) O L L o

NAME : Aung Gyi
DEP Code : C(CS_101

NAME : Moe Aung
DEP Code : None

NAME : Yang Aung
DEP Code : C(CS_101

code (Tcé Ga§ézco5 @60%05u

import mysql.connector

mydb = mysql.connector.connect/(



host="1localhost",

user="root",

password="root",

database="myschool"
)

mycursor = mydb.cursor()
mycursor.execute("SELECT name,dep_code FROM students WHERE name like %s", ("%Aung%",))

myresult = mycursor.fetchall()

mycursor.close()
mydb.close()

for res in myresult:

print("NAME : " ,res[0])
print("DEP Code : " ,res[1])
pr.int(ll___ll)
[¢] C [o] N O co ¢ o N N [of
323 code &0 0§ C Aung 20 sql 00ED ODMEM V60NV %5 § parameter pass QYO COI3

Olon 0511 execute C00]]$6 parameter O tuple & 002060010V
L qj‘%] p p up ‘i @ 61

. Y C (e C C C
323 id § 00[Q:600) Vd(MPo8Ee3CH

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
mycursor.execute("SELECT name,dep_code FROM students WHERE student_id = %s",("9",))

myresult = mycursor.fetchall()

mycursor.close()
mydb.close()

for res in myresult:

print("NAME : " ,res[0])
print("DEP Code : " ,res[1])
prlnt ( II___")

o ¢ . c c c c c c oc c
S’B? &?G]_C student id 9 @ODOO@ GOq.PCSOO’)S (opln]=100nleslens CIE))('TJC\')’D(.)"](D?E)(DII

C C . . . o C (e C C
parameter pass C0[gCsum sql injection 03 3>0R15(G2 0022 [go0lodWdN parameter pass ©

co&éo%ngo(ﬁd’r@&m:ra& 05 [g | injecti [90360% e®§<c:or]0305u
1 L ﬂ L° ° o§q3 e“3° > 8ql Injection l L wGl 1

INSERT Data

c c c
233%? IPJSIEI(I‘C§3C¥9(7D GSGISEE%EE;GIGKBE{)(ZH



import mysql.connector

mydb = mysqgl.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
sql = "INSERT INTO students (name, dep_code) VALUES (%s, %s)"

val = ("John", "CS_102")
mycursor.execute(sql, val)

mydb.commit ()
print(mycursor.rowcount, "record inserted.")

mycursor.close()
mydb.close()

INSERT @l(\?(c)ooé 3’391?‘)800? value GO’gO’% execute @l(\?(c)ooé 3’33']?‘) tuple %(\) pass
C}?ESCITDgtﬂCIDL£SH

of[e c
record inserted. &?Ejg [QOWGLDII

C . . cC O C ocC cocC C
32000d6) multiple row insert [§|00030l00 6320050 2203¢E: [ OSEOlonwdN

import mysql.connector

mydb = mysqgl.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()

sql = "INSERT INTO students (name, dep_code) VALUES (%s, %s)"
val = [

("Joe"™, "CS_102"),

("Set", "CS_101"),

("Mona", "CS_102"),

("Lisa", "CS_101")

1
mycursor.executemany(sql, val)

mydb. commit ()
print(mycursor.rowcount, "record inserted.")

mycursor.close()
mydb. close()



(o] o (o] ocC (of (o]
execute 3208 executenany () ODAODIONNM) eogoqo']mgewu Value 603036007 array
N Cre (o] C C
O oo&a[g: 603) executemany row G @ (1) ooeooo:o']oooou
1 o o L L 95 O

[e) O ¢ (of ofre ocC (of
code 03 run COODQC 4 record inserted. e?Lq; eogocgf.cof]moau

UPDATE Data

INSERT [G|op6(Gs[G 556077 update cpO[03p066320CH

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
mycursor.execute("UPDATE students SET name = %s WHERE student_id = %s", ("Ko 00","9"))

mydb.commit ()
print(mycursor.rowcount, "record updated.")

mycursor.close()
mydb. close()

c
(0n]00]]

DELETE Data

DELETE ooc\)éz INSERT C\(:’L)qj’lz execute , commit c\?{)e:]o']éu

import mysql.connector

mydb = mysql.connector.connect(
host="1localhost",
user="root",
password="root",
database="myschool"

)

mycursor = mydb.cursor()
mycursor.execute("DELETE FROM students WHERE student_id = %s",("9",))

mydb.commit ()
print(mycursor.rowcount, "record deleted.")

mycursor.close()
mydb.close()



o] o ¢C C . (% C o] cC O ¢ (% C

323 code 600207 run A3ADQC student_id VI 9 [OAPY row 33 ADAOMOED [gDTlooLdN
o c(re ¢ O C [of N C c O C o o

323 code 60 (§[G (13000006 C data SYEOEWODGC execute , fetchall 0 23
L o L S L o L L L L

2] o] C C [of C (o C o] C C o S
(G2 data 60903 COPOEUD 1 QADELS 1 [JCEWd SDEC execute , comnit AYOOION
o L [ L L L



Chapter 15

Stored Procedure

309 329§:62607) MySQL §), Stored Procedure 09 60900§e0l Stored Procedure 30
S Ltt t o] C C Co Co OCO OGO C C N\ ’T‘oOO(‘ C
o SQL statement 60909 020OOID® 020002 253620002(Gs $90p0000 § 63109: 860

o0l Query 602 saqp°@°0% 0003l0000: run §1¢2000 323l Zleewdod logic O™

L o M A 1 @ ql @ ] L g L T
C (o o (o (o o C (o (o

003loo03] 2923|Co0 ) 333'14193 Stored Procedure 00 ma?zocoqoowu 003 6620003

A0 ¢ 6003l 63328 O@o%c\% de 600 0006806 VAdsoMOloN:I
L 61 ‘?‘) LOGL] p Code 3 Q" GT) L s i’

[} C C N o] C C
33’33§86’) 66] 398?26(7)00 students , departments § Fees table 60000 300DCOM
T Il . o ° 01
320%2(g|ogn20ledd
L 0
DELIMITER

~ C N C . o o

Stored Procedure 6€)30) 329] statement 003 § 0003 @)QJ:O semicolon ( ; ) 22 0?8610']

(of (of (of 2] 2] o Croe c O C [of
Wi 3le0ew) MySQL m ; 609§ statement [G2[q o3 coC|[Gs run A¥O3MHed (g0l

C (o (o o (2] [ C [o] o =)
oIl 3le[0gpC Procedure 0009092 6[GeaC run ©a:63OC DELIMITER () 0d8(Gs

o C € o] =] C C
323020000 206M0D M) LW 6[gPCze0zgOloDWON

DELIMITER //

c o ¢
S’BGOT(TJ command 0D 3'3&:) QDCD QDG(T)CD 00 ;7 30005 // 33@0) G@')C C\?(’T)OO’DO“]II

Procedure 6§2(Ge0) 328l ; 3 [g§e[gpcaevs qoqeoau

DELIMITER ;

¢ O (o
Procedure m§mSEC3
3 f:eo arameter eo']oo 5 0°°°Proced re O’JOSS Locog"@ 5 GZB’JE)II tudents table
61 oY : C@ GL]oﬂ; u A <§C ° @61 students
O data 3209209 AD0DELEL D) Procedure 0O [?(]o)o']oooon
DELIMITER //

CREATE PROCEDURE GetAllStudents()
BEGIN



SELECT * FROM students;
END //

DELIMITER ;

N c o c
S’BGOT%D CREATE PROCEDURE iProcedure @Qe GetAllStudents ({L)G(.)SCD')gOr]CDOOII BEGIN

N

o

C (of (o] (of (of [e)
EI\(IP @aucj{) run §|Co0Q) statement 60907 oogeeloqo']oooou 309 students table 03

c c o c c
O?UJGOSG D SELECT statement UJ‘D?(Y.B OO@W)ZO{]UJODII

CALL

(o] o] (o (o] o (o
Procedure 0D run @ 320000 CALL O OCBSOI](I)ODII

CALL GetAllStudents();

| student_id | name | dep_code | created_at |
| 1 | Mg Mg | CS_101 | 2020-10-14 00:14:06 |
| 2 | Aung Gyi | CS_101 | 2020-10-14 00:14:06 |
| 3 | Yang Aung | CS_101 | 2020-10-14 00:14:06 |
| 4 | Kyaw Kyaw | CS_102 | 2020-10-14 00:14:06 |
| 5 | Moe Moe | CS_102 | 2020-10-14 00:14:06 |
o (e 'T‘ O Co N (o]
CALL GetAllStudents(); 3?[98 63 C\?O’JL » 30000 SELECT * FROM students; (Y.L)run Qg)g

oM eooqo’]eof)u
o

IN Parameter

o c o (e c c ¢ c 0 o OC
Procedure O? value (I)(DEL) GOS(L% bg S'BQ?OC\?OQJCOD@ S’BSr]QJ:Y.) parameter O’.L) OCBS%CO
c R c c o
OOl IN D607 Procedure (D(T? value OO@GOSG@ parameter 336]“83307)80’]" 3'3?
o} ® \®© c o c c c
dep_code 0? GOZBS 323 department 0D G(QPC%CD’)Z GCTg 0? CI:L)OOG(.)ZE)@ Procedure 000

C © o C (of
5 w§m°@@qem0|l

DELIMITER //
CREATE PROCEDURE GetStudentsByDept(IN dept VARCHAR(255))
BEGIN

SELECT * FROM students WHERE dep_code = dept;
END //

DELIMITER ;

o} c o c c "| c . f] c
33? dept &:L)OOQ parametero? CALL C\?OCD@ 329 CD&?’GOOG]_O 00Ol



CALL GetStudentsByDept('CS_101');

| student_id | name | dep_code | created_at |

| 1 | Mg Mg | CS_101 | 2020-10-14 00:14:06 |

| 2 | Aung Gyi | CS_101 | 2020-10-14 00:14:06 |
3|

| Yang Aung | CS_101 | 2020-10-14 00:14:06 |

o o C C C C
CS_101 QO GOSC\')(TJOD@ 320000 (Cs_101 department 0D G(T{PCSOD’)S e
lo L 9, o

o3
3o
C-
8
S
g

C c O o C C I\- IE‘
o» eogoelo']ewu 0DMWOQY €5_102 O e[g')cz eaTslc cs_102 o0 data €03 O @MU
oc C
Q0L

OUT Parameter

N C co o C C C
0UT (P60 Procedure 0O §QOS 00§02 03 [§$aD0DEVEE Y parameter Olil 323
[of [of c _C cC O N [¢] C C [¢]
department 0003 &) 6P MDUISDELIM §o00S SDAP) F6QIRM M (4§
(" L 1 c c o R 1 c 1 L o o L
6020 P) Procedure 009 V5032(0]p9§632CI

e

DELIMITER //

CREATE PROCEDURE CountStudentsByDept(IN dept VARCHAR(255), OUT total INT)
BEGIN

SELECT COUNT(x) INTO total FROM students WHERE dep_code = dept;
END //

DELIMITER ;

o (e c o 0 c N
%GOTJG) SELECT COUNT(*) INTO total 3?[98 G]_C\)SO? total 3900@ OUT parameter CO

¢ O ¢C '] (of o . ~ co (of o f]
oo&?’a?ooooo ecrgoelo ©WOIl INTO 0060 value (TL) variable cO oo&zclg 3200M :1330000 Il

(o} C cC O oC O . C o C .
309 AL 0000) 33| §EOB0Y 2362 variable 0003 c30lodUdI MySQL &0 variable

)

o) N c . ,] c”
(7? @ c?O(DO’JC 66100 0000

CALL CountStudentsByDept('CS_101', @total);
SELECT @total;



CS_1e1 ?’) 6(7.1[3680038 ? GLD’DO’S g]&)é 3’308(75 @total Cf)%D 3 O(S&gDSCD’D GCT(.))OG]_O’.]

(SJ0u]]

. C .
Variable $¢ Logic
~ . (2] . ocC (o . o] N
Procedure 0O&D Zanable es e@@[?o logic 603 quéf.cof]ccioou Viriable o DECLARE §,
e@p_’a’_)qo']oowu zazL; department ooo)? qﬂ fee total 0? orgoobgl 2 ooc%s 3 620D0C3s 00OM

o o o] o & C o C [ o C C
QP2 ogP: 09 ©200: § [§$eVen) Procedure 0203 662(03p086320CH

DELIMITER //

CREATE PROCEDURE CheckDeptFee(IN dept VARCHAR(255), OUT result VARCHAR(50))

BEGIN
DECLARE total INT;
SELECT SUM(amount) INTO total FROM Fees WHERE dep_code = dept;
IF total > 150000 THEN
SET result = 'High Fee';
ELSE
SET result = 'Normal Fee';
END IF;
END //
DELIMITER ;

N . (of (o (2]
SBGOTQJJ) DECLARE total INT; ivarlable ooo)? e@p_’a:)ooogo']oomu [Szeooro) IF ... THEN
N .. (o C . N co
. ELSE ... END IF <§°condlt10n ®®CD’.):(5]C)OODII SET 0060 variable 0O value CD@LP
C
0D ol

CALL CheckDeptFee('CS_101', @result);
SELECT @result;

+———— +
| @result |
+———— +
| Normal Fee |
+————— +

[

cs_101 §, fee 00 100000 (gD 320900 150000 63200060 §6§(Q2 Normal Fee O3 0QOD
a0om 60 ulewd

Procedure Lﬁ(ﬁ@é:

o[g°&3’)° PI’OCCduI’C(T% ('TS 6&) 5 '339'—] DROP PROCEDURE O%Clo)°0ﬁ|0)(£)||
ﬂ ° ° L “[] qJ @ L “1°



DROP PROCEDURE IF EXISTS GetAllStudents;

I I e 061 I C ur 6] 61 1040 ¢ G(q[) o |

Procedure qp:rro) @é@é:
o C o C

Database OO@’) G]OD@ Procedure 602 pXea) @ésu&qc 632000 command 0?? O?:%CO’]

UJ(DII

SHOW PROCEDURE STATUS WHERE Db = ‘'myschool';

[¢] N cC O C

3260l myschool 6§EPED M0 €, database §36P000 COPIELEVlLWON

"

o [of o S C o N .
323 0§ C Stored Procedure SD02D 02001 parameter 603 9DUOQY 203§ VI logic 60Q
cC O S o o (2] o] o C C [of C
DUOCY 662600 3300 25a90:0 1[G Stored Procedure 03 a32(3C2 30:(4E §OECR20
L L [¢] L L o I [¢] [
. o \ C ocC (e [of o o OC C
logic 603 03 database 006D ©OPO:a:SC[Q: 0003l 0] 63l0d28c0lEDWON

[e]



Chapter 16

Trigger

309 329§:62607) MySQL §), Trigger 03 6000000l Trigger 800 table 0003 ¢

(% ¢ O ¢ oc O O C
INSERT , UPDATE , DELETE OD033 @@(\?mo?cz 3200Q0 run 012020 SQL statement clep)

c c o ¢ oc o c c N
@(D(.ﬂCDLDII (Y.B(DO.BC CALL GSTGOS(DQT) GL\?O’J event (I)@? @O(ID idatabase m
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320932609PM 3200000060200l PUED data 003 6[PCAIMOIE: YODB: (log)

00093|CoMI 3l value 600 M 3209326 05[96 C0000 323l Qjjsed Trigeer
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8 398:00 6§, 3095260000 students  table 09 SO 320d:(g[agosvlewdN

Trigger é[o :raq]’%.isé: Event

T . o] C 60 C ’] ocC t . N t [¢] [% [% o "] Cc
rigger 0 0$00:0000 3231 329§ (timing) $event | 30D J00DLQ0D60LEEOICOWII

ocC . . o C C C C (e
® 33[$ (Timing) — BEFORE O3LUICD AFTER Il Event 6[4OSC run w0o0si (§0[Gee run ©
o (% C
o2 3509 [§o0loowdn
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® Event — INSERT , UPDATE , DELETE Il 900 action @Dog 323 run 0D Seleas) @D(ﬂ
C
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C
318@)(57 BEFORE INSERT , AFTER INSERT , BEFORE UPDATE , AFTER UPDATE , BEFORE DELETE ,

(o] eo 00 o @ 00 (o] "] C
AFTER DELETE e?LL]., F24[:3200:2 5 g2 §olooudn

NEW sC OLD

T . N Co N C d t [o] ocC co C ~ [o] C k d
rigger 060 6[(C2d0 ) data 09 GICORLOQ 320D NEW § 0LD SDVD) keyword | 3

)

[e) C
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UPDATE v v

DELETE X v

BEFORE INSERT Trigger

C o . (of C © C (of (of (of C
zaelf:ago BEFORE INSERT trigger Soo)zL; w§mo@@qu0u i;oqpcooaa: saoaco) oogc
200D 39| name adeD space 30 607 o’]cooelc @[ooeo:eg trigger 0009 @o)o']oooou

(of C (of N (of C C ocC C
BEFORE @o)oa@ 320900 data table 05 ©0CaC @Ceoz‘%co']oooan

DELIMITER //

CREATE TRIGGER trim_student_name
BEFORE INSERT ON students
FOR EACH ROW
BEGIN

SET NEW.name = TRIM(NEW.name);
END //

DELIMITER ;

T [¢] ¢c o ¢ C ocC [ C o
3260le0 For EACH ROW SDODDOD EOPYE0NHAP) row 0IC: F2ORM run VLD CQ &[gPom
N cC ¢ N [0} C

Ol SET NEW.name = TRIM(NEW.name); OO table 0O ©OCSC name ), space 320 603 [|0D60Ls

[% C Y C o] [ C
om [§o0lod0dn TRIM D60 E0M: §, 326§, 26 M space 607 ) (§|OI60V0)

° o Ile o L )

function ol

0 f‘l c c c C c
33? space SBLL) @) OO@ name CDO)? COC @@q@mcu

INSERT INTO students (name) VALUES (' Hla Hla ');

O !

SELECT student_id, name FROM students WHERE name = 'Hla Hla';

student_id | name |

+ — + — +

10 | Hla Hla |

cC O ¢C C o C . \ (% C C
0 PY0M20p) 323 space 320 607 Vlag:eLEW) trigger M table 0© VOCSE (0D

o ¢ c c c c € ¢ ¢ ¢ c
GOSC\)(YJOD@ 320000 Hla Hla 3?@0) CDOODOG]_O&IO OCOII:00D GUJG]_()’]G(DII
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AFTER INSERT Trigger SC Log Table

J o
C N o C [of C C C cC o (e
323 data e@:ozc\)g 60Q 0D ©OD0DE: COCO log table 003 (o§ooz[93 AFTER INSERT

. [¢] C [ o C C
trigger 09 6000 @@q@mcu 0C0LaD: log table 6200 0ledll

CREATE TABLE student_logs (
id INT AUTO_INCREMENT PRIMARY KEY,
student_id INT,
action VARCHAR(50),
created_at TIMESTAMP DEFAULT NOW()

c c c oc N c__c c _C . . o Cc o
33? GO’.{PCS&?)S 32000 oogo?c: student_logs QO ?030368 00COC trigger (71) L0§038

Lﬂ&QLfSH

DELIMITER //

CREATE TRIGGER log_new_student

AFTER INSERT ON students

FOR EACH ROW

BEGIN
INSERT INTO student_logs (student_id, action)
VALUES (NEW.student_id, 'INSERT');

END //

DELIMITER ;

C C C N cre . C
AFTER INSERT @o)oo@ 320QM students table 0O data ocbg? trigger 0D run oloowdi 3l
[ o C C (o] C
6[03pC New. student_id &0 database 0D 6LRA3MDA0PY student_id 3 §UlEDLON

C C (o (o} (o
329 60QPC2O0D: 32000 oog@@qe:mcu
INSERT INTO students (name, dep_code) VALUES ('Su Su', 'CS_101');

student_logs

~3o

c c c
(I?CX)EE%EEQGPSCE?DCHI

SELECT * FROM student_logs;

| id | student_id | action | created_at |

| 1] 11 | INSERT | 2020-10-14 01:10:22 |




emPC:000: COPIASMDOM § trigger M 3COI26CQPOD log A 00602 O
60203050 60RUlEUdI MLOAE log PIELLOEP BATEORUlT:I
L Oo L L ) L ° IL

AFTER UPDATE Trigger

o o ocC C C ~
2092 03 99:8C0looudI 6mMPCE200: §, dep_code
C o o ocC o l C C . o] cC © o C C
6[pCrag:0)Cs log COPYLDY trigger 03 0§03:(MPO8E3OCH

o

UPDATE @0306 33l oLp § NEW |
° ] o

DELIMITER //

CREATE TRIGGER log_update_student
AFTER UPDATE ON students
FOR EACH ROW
BEGIN
IF OLD.dep_code <> NEW.dep_code THEN
INSERT INTO student_logs (student_id, action)
VALUES (NEW.student_id, 'UPDATE DEPT');
END IF;
END //

DELIMITER ;

[o N §=] (o] C C

326010 0LD.dep_code <> NEW. dep_code D[z department 00000D 6[ypCzags © log COPD

(% .. % o '] C n 2] on o o ’] (% ’] (o4
630C condition ©0000:Glo0WON <= M0 "ep500:" (not equal) A 3280105 §Uloowdi

c c C s o) c c c
3’3? e(qpcooooo 05]1)]21005]08) 610 department 0? GE}DCO@QQGB?DCII

UPDATE students SET dep_code = 'CS_102' WHERE student_id = 11;

SELECT * FROM student_logs;

| id | student_id | action | created_at |
| 1] 11 | INSERT | 2020-10-14 01:10:22 |
| 2| 11 | UPDATE DEPT | 2020-10-14 01:15:48 |

C C C ~ [o N §=] C C cC O
Department 6(J2C:0322000) 320300 log @3 UPDATE DEPT 80(G2 0006[03pC2 0O
C
o, 6oRqLlewd
Oo

BEFORE DELETE Trigger



DELETE @0306 323ler60m QOO Ve s datao% oD & oa§6o']0305u
o R oj R o ('q.l L @ 61 § q.

c ocC c
G(QPCQOJDQ L(“OOC\?OOO?CO log CD@G@ trlgger (T.) (0:?03 @861633’)0”
DELIMITER //
CREATE TRIGGER log_delete_student
BEFORE DELETE ON students
FOR EACH ROW
BEGIN
INSERT INTO student_logs (student_id, action)
VALUES (OLD.student_id, 'DELETE');
END //

DELIMITER ;
o} c c . 0 o (.,] c
DELETE ©&D NEW 66]038 32000 OLD.student_id D 038610’.)’) @(DO 08100
T 1 ° 0 L L

DELETE FROM students WHERE student_id =

SELECT * FROM student_logs;

id

| | student_id | action | created_at |
| 1| 11 | INSERT | 2020-10-14 01:10:22 |
| 2 | 11 | UPDATE DEPT | 2020-10-14 01:15:48 |
| 3| 11 | DELETE | 2020-10-14 01:20:05 |
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SHOW TRIGGERS;

Trigger LQIOSE&:
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DROP TRIGGER IF EXISTS log_delete_student;
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