JDBC
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Welcome

Lar-1

The MySQL Installer guides you through the installation and configuration of your
MySQL products. Run it from the Start Menu to perform maintenance tasks later.

Select one of the actions below:

Copyright © 2013, O
Oracle Corporation and)

Install MySQL Products
Guide you through the installatiol figuration of yoyr

MySQL products.

About MySOL
Learn more about MySQL products and better understand how
you can benefit the most.

Resources

Get more information on how to install MySQL and configure it
to run efficiently on your machine.

ORACLE
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N
MySQL. Installer

License Agreement

To install MySQL, you must accept the Oracle Software License Terms.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

License Information ) Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The fenses for most software are designed to take away your freedom

it. {Some other Free Software Foundation software is covered by
U Library General Public License instead.) You can apply it to

7

< Back ] [ Next >
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A Find latest products
MySQL. Installer

Before the installation is performed, the Installer will check if there are newer
versions of the products you are about to install / already installed are available.

Find latest products
(O Connect to the Internet

(O Fetch product update information

OY-dY-dY ;)

I Skip the check for updates (not recommended)
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|

Choosing a Setup Type

N
MySQL. Installer

Please select the Setup Type that suits your use case.

@ Developer Default Setup Type Description

Installs all of the products available in this catalog
Installs all products needed for including MySQL Server, MySQL Workbench,
MySQL Connectors, documentation, samples and
examples and much more.

Setup Type

Installation Path:

e
Installs all induded MySQL products IC:\Program Files\MySQL\ I E]
and features.

@ Custom Data Path: it

Manually select the products that |C:\ProgramData\MySQL MySQL Server 5.6\ | E]
should be installed on the system.

| )
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Check Requirements

LLlar-5

Check Requirements

The following requirements must be installed before the selected products can be

installed. If you don't want a particular requirement then go back and deselect the
product that requires it.

Requirement For Product
& Microsoft .NET Framework 4 Client Profile MySQL For Excel 1.1.1
 Microsoft Excel 2007 or greater MySQL For Excel 1.1.1
& Microsoft .NET Framework 4 Client Profile MySQL Notifier 1.1.4
(O Visual Studio Tools for Office 2010 Runtime  MySQL For Excel 1.1.1
O visual Studio 2008, 2010, 2012 MySQL for Visual Studio 1.0.2

Current Task

The package "Visual Studio Tools for Office 2010 Runtime” must be installed now. Click on the
Execute button to open a website which allows you to download and install the package. Once
done come back here and re-check the requirements by dicking the Re-Check button.

If you are asked to restart your computer then dedine and finish the mai talation first.
Restart your computer after this is done.
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Check Requirements
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Check Requirements

The following requirements must be installed before the selected products can be
installed. If you don't want a particular requirement then go back and deselect the
product that requires it.

Requirement For Product
& Microsoft .NET Framework 4 Client Profile MySQL For Excel 1.1.1
@ Microsoft Excel 2007 or greater MySQL For Excel 1.1.1
W
® Visual Studio Tools for Office 2010 Runtime  MySQL For Excel 1.1.1
O visual Studio 2008, 2010, 2012 MySQL for Visual Studio 1.0.2

Current Task

Downloading Visual Studio Tools for Office 2010 Runtime
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MySQL. Installer

Check Requirements

The following requirements must be installed before the selected products can be
installed. If you don't want a particular requirement then go back and deselect the

product that requires it.

e REQUEMENT Forproduct

@ Visual Studio Tools for Office 2010 Runtime MySQL For Excel 1.1.1
& Microsoft .NET Framework 4 Client Profile MySQL For Excel 1.1.1
& Microsoft Excel 2007 or greater MySQL For Excel 1.1.1
& Microsoft .NET Framework 4 Client Profile MySQL Notifier 1.1.4

Check Requirements

Current Task
All required prerequisites are met. Continue by dicking on the Next button.

< Back ] [ Next >
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Installation Progress

MySQL. Installer

The following products will be installed or updated.

' AL S, Progress

MySQL Server 5.6.14 To beinstalled

MySQL Workbench CE 6.0.7 To be installed
MySQL Notifier 1.1.4 To beinstalled
MySQL For Excel 1.1.1 To beinstalled
& MySQL Utilities 1.3.4 To be installed
Connector/ODBC 5.2.5 To be installed
Connector/C++ 1.1.3 To beinstalled

Installation

Connector/J 5.1.26 To beinstalled
Connector/NET 6.7.4 To beinstalled
MySQL Documentation 5.6.14 To be installed
Samples and Examples 5.6.14 To beinstalled

Click [Execute] to install or update the following packages
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Installation Progress

N
MySQL. Installer

The following products will be installed or updated.

Status Progress Notes
Installing - -
MySQL Workbench CE 6.0.7 To be installed
MySQL Notifier 1.1.4 To beinstalled
MySQL For Excel 1.1.1 To beinstalled
MySQL Utilities 1.3.4 To be installed
Installation Connector/ODBC 5.2.5 To be installed
Connector/C++ 1.1.3 To beinstalled
Connector/J 5.1.26 To beinstalled
Connector/NET 6.7.4 To be installed
MySQL Documentation 5.6.14 To be installed

Samples and Examples 5.6.14 To beinstalled

Show Details >
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Installation Progress

MySQL. Installer
The following products will be installed or updated.

-Jﬂd- a3 oL — Progress

MySQL Server 5.6.14 Install success

MySQL Workbench CE 6.0.7 Install success
MySQL Notifier 1.1.4 Install success
MySQL For Excel 1.1.1 Install success
MySQL Utilities 1.3.4 Install success
Connector/ODBC 5.2.5 Install success

Installation
Connector/C++ 1.1.3 Install success

@
9
@
)
@
@
@
@

Connector/J 5.1.26 Install success

QP E Connector/NET 6.7.4 Install success

-

MySQL Documentation 5.6.14 Install success
@ Samples and Examples 5.6.14 Install success J

Show Details >
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Installation Progress

MySQL. Installer
The following products will be installed or updated.

-Jﬂd- a3 oL — Progress

MySQL Server 5.6.14 Install success

MySQL Workbench CE 6.0.7 Install success
MySQL Notifier 1.1.4 Install success
MySQL For Excel 1.1.1 Install success
MySQL Utilities 1.3.4 Install success
Connector/ODBC 5.2.5 Install success

Installation
Connector/C++ 1.1.3 Install success

@
9
@
)
@
@
@
@

Connector/J 5.1.26 Install success

QP E Connector/NET 6.7.4 Install success

-

MySQL Documentation 5.6.14 Install success
@ Samples and Examples 5.6.14 Install success J

Show Details >
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Configuration Overview

MySQL. Installer

The following products will now be configured.

P‘UUUCL
(= MySQL Server 5.6.14
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MySQL Server Configuration

MySQL. Installer

Server Configuration Type

C - - Choose the correct server configuration type for this MySQL Server

| J installation. This setting will define how much system resources are assigned
to the MySQL Server instance.

| o |

Development Machine

el . Server Machine
through named pipes are : Several server applications will be running on this machine
option for web/application servars. MySQL will have medit

Port Number: usage.

Configuration 4 Open Firewall Dedicated Machine

. [ This machine is dedicated to running the MySQL database
other servers, such as web servers, will be run. MySQL w
all available memory.

Advanced Configuration
i Select the checkbox below to get additional configuration page where
\'\ you can set advanced options for this server instance.

Show Advanced Options
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MySQL. Installer

MySQL Server Configuration

Root Account Password

Enter the password for the root account. Please remember to store

MySQL Root Password: eeee

Repeat Password: seee

Password Strength: Weak

MySQL User Accounts

Configuration

L~ Create MySQL user accounts for your users and applications.
’ Assign a role to the user that consists of a set of privileges.
B 1

MySQL Username Host User Role
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. MySQL Server Configuration
MySQL. Installer

Windows Service Details

Please spacify 2 Windows Service name to be used for this MySQL

Windows Service Name: MySQL56

Start the MySQL Server at System Startup

Run Windows Service as ...

The MySQL Server needs to run under a given user account.
Basad on the security requirements of your system you need to

Configuration @ Standard System Account
Recommended for most scenarios,
() Custom User

An existing user account can be selected for advanced scenarios.
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MySQL. Installer

Configuration

Llar-15

MySQL Server Configuration

Logging Options

ymu— | Plezse selact the logs you want to activate for this server in addition to the Error Log. On

ErrorLog:  mySQLDb.err ()

General Log

The general query log s a general record of what the MySQL Server is doing. It
should only be used to track down issues.

File Path: 'mySQLDb.log ()

Slow Query Log
The slow query log consists of SQL statements that took more than the given
value of seconds to execute. It is recommended to turn this log on.

File Path: mySQLDb-slow.log (.] seconds: 10
[7] Bin Log

recovery operations. It has 2 performance impact on the server. Only z filename
base should be given as the server will append an approriate extension

File Path: iHP-FIK-bm | =)
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~ QL Installer

N
MySQL. Installer

Configuration Overview

The following products will now be configured.

Product Action to be performed Progress
=3 MySQL Server 5.6.14 Configuring Product. -

Configuration

Show Details >
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MySQL. Installer

Configuration Overview

The following products will now be configured.

Configuration

K ‘[ Next > H Cancel ]
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Configuration Overview

MySQL. Installer

The following products will now be configured.

Product Action to be performed Progress
_jx MySQL Server 5.6.14 ConfigurationComplete. Please check...

Ly Samples and Examples 5.6.14 Initial Configuration.

mysql-server-5.6-winx64: 37 - Configured service.

Configuration 4 mysql-server-5.6-winx64:43 - Attempting to start service.
mysql-server-5.6-winx64: 50 - Started service.
mysql-server-5.6-winx64: 56 - Adding firewall rule for MySQL56 on port 3306.
mysql-server-5.6-winx64:62 - Failed to add firewall rule.
mysql-server-5.6-winx64:68 - Attempting to update security settings.
mysql-server-5.6-winx64:75 - Updated security settings.
mysql-server-5.6-winx64:81 - Attempting to verify command-line dient shortcut.
mysql-server-5.6-winx64:87 - Verified command-ine dient shortcut.
mysql-server-5.6-winx64:93 - Verified command-ine dient shortcut.
mysql-server-5.6-winx&4: 100 - Product configuration controller finished configuration.
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Configuration Overview

MySQL. Installer

The following products will now be configured.

Product Action to be performed Progress
_jx MySQL Server 5.6.14 ConfigurationComplete. Please check...

Ly Samples and Examples 5.6.14 Configuring Product. n |

mysql-server-5.6-winx64:43 - Attempting to start service.

Configuration 4 mysql-server-5.6-winx64:50 - Started service.
mysql-server-5.6-winx64: 56 - Adding firewall rule for MySQL56 on port 3306.
mysql-server-5.6-winx64:62 - Failed to add firewall rule.
mysql-server-5.6-winx64:68 - Attempting to update security settings.
mysql-server-5.6-winx64:75 - Updated security settings.
mysql-server-5.6-winx64:81 - Attempting to verify command-line dlient shortcut.
mysql-server-5.6-winx64:87 - Verified command-ine dient shortcut.
mysql-server-5.6-winx64:93 - Verified command-ine dient shortcut.
mysql-server-5.6-winx64: 100 - Product configuration controller finished configuration.
examples-5.6:10 - Checking if there are any features installed that need configuration.
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Installation Complete

MySQL. Installer

The installation procedure has been completed.

[ Copy Log to Clipboard ]

Start MySQL Workbench after Setup

Complete




MySQL Workbench
CTtapToBas cTpaHuua.

MySQL Workbench
re

File Edit View Database Tools Scripting Help
MySQL Connections @ ® a ns Shortcuts

Local instance MySQLS56 R MySQL Doc Library
-~

1 root & nfa

* localhost3306
S \ysQL Utilities

>

@ Database Migration

@ MySOL Bug Reporter

ﬂ Workbench Blogs
\ AY

Planet MySQL

. Workbench Forums
. Scripting Shell

Models ® ® ®

. sakila_full




MySQL Workbench

ABTOpU3aLmS.

| MySQL Workbench
®

File Edit View Database

Tools

Scripting  Help

MySQL Connections ® ®

Local instance MySQL56

Models ® ® ®

MODEL

sakila_full

Connect to MySQL Server

S I.i\‘ Please enter password for the
}, \ following service:

W""“’“""‘l Service: Mysql@localhost:3306
User: root

Password:

V| Save password in vault 2

[ cancel |

Shortcuts

MySQL Doc Library
MySQL Utilities

-~
@ Database Migration

MySQL Bug Reporter

5
Workbench Blogs
®

Planet MySQL

. Workbench Forums

Scripting Shell

e




MySQL Workbench
Pabo4yee OKHO.

 MySQl Worksench

| Localinstance MySQLS6 x
File Edit View Query Database Server Tools Scripting Help

al&l o) JE1EIE16 A o

Navigator:

SQL Additions
MANAGEMENT

e Server Status

_;_ Client Connections

j_ Users and Privileges

23 Status and System Variables
L Data Export

‘ Jump to

&, DataImport/Restore

INSTANCE
B Startup / Shutdown
A Server Logs
#~ Options File

SCHEMAS
Q Filter ob

> sakila
» test
=] world

Information
Table: country

T Context Help [

Columns:

Code

Name

Continent e [ Action Output

Region ) =

SurfaceArea Duration

IndepYear ( / Fetch

Population (

LifeExpectancy )

GNP

GNPOId

LocalName

GovernmentForm  char(45)
HoadnfCata rharf£0)
) P —|

Object Info

Time Action




ITaK, YTO HY>KHO YCTAaHOBUTL?

* OCHOBHbIE NporpamMmsbl
(https://dev.mysql.com/downloads/mysql)
— MySQL Server
— MySQL Workbench
— MySQL Connector/]

* [lononHUTENbHbIE NPOrPaMMBbI:
— DbVisualizer (https://www.dbvis.com)




[Tpegnocbinku npobnemsl

* JTioboe npunnoxeHue Tak Unn nHadve oyger
obcnyxuBaTtb AaHHble (MHPOPMaLUIO),
KOTOpble HEODXOAMMBI MOMNb30BaTENAM
NPUNOXeHuns.

* [lpynoxxeHne He paboTaroLlee ¢ JaHHbIMUK
— becnonesHo, a cnegoBaTernbHO — HE
BOCTpeboBaHO!



[Tpegnocbinku npobnemsl

* [log «obcnyXXmnBaHMeM» MOXHO MOHUMATb:

[0 CoxpaHeHne gaHHbIX B NEPCUCTEHTHOM
(MOCTOAHHOM) XpaHUnuLLe.

13aBneyeHne gaHHbIX N3 XpaHunuLa.
OBOHOBNEHME JaHHbIX B XPaHUIULLE.

OpraHu3auus MHOrornonb30BaTeNbCKOro

(MHOronoTo4YHOro) JOCTyNa K AaHHbIM.

0 3awmTa gaHHbIX OT HECAHKLIMOHUPOBAHHOIO
JocTtyna.

0 «CnexeHne» 3a CBA3HOCTbIO N KOPPEKTHOCTbIO

NaHHbIX.




[Tpegnocbinku npobnemsl

« CriegoBaTernbHO, Ans ntoboro NpunoXKeHus
nporpamMMuCT CO34acT:

0 Anroputmbl ona usHec npoueccos
NPUNOXEeHUS.

0 Anroputmbl Ana ob6cnyxnBaHna moaenu
OAHHbIX MPUNOXEHUS



[Tpobnema
C TOYKM 3peHNS YeroBeKa.

« Anroputmbl Ansi o6¢cnyxmuBaHMa gaHHbIX Bcerga oyayT
CIri0XKHee anropntMoB DU3HEC NOTUKMN.

« OHun Bcerga NoTpeodyoT borbLue BPEMEHU U
«4EenoBeYeCcKoro pecypcan.

« B cuny cnoxHoctn oHn Bceraa byayT cogepxatb 6onbLuoe
KONM4ecTBO OLMOOK (baroB).

* bonbLluoe kKonn4yecTBo BpeMEHN NpnaeTCcAd NoTpaTnTb Ha
BOMPOCHLI Nnpon3BoaAuUTEeSIbHOCTMU, 3alLlUTbl N OpraHN3aLlni
MHOronoTo4Horo goctyna K JaHHbIM.

« Pa3paboTumku He CMOryT coCcpeaoTOUNUTLCA Ha
nccnegoBaHMn BU3HeC NPoLEeCcCcoB CUCTEMBI, TaK Kak
doakTudeckun, UM npunaetca passusaTtb A BA npunoxeHus.

* /1 camoe rmaBHoOE — C KaXXablM HOBbIM NPUNOXeHNem

10T «A[l» OyOaeT NnOBTOPATLCA CHOBaA U
cCHoBa!



[Tpobnema
C TOYKM 3pEHNSA MaLLUNHBI.

e XpaHunuiie MOXeT NpeaocTaBnTb JaHHbIE, HO OHO He Bceraa
npenocTaBndeT onnmcaHmne XpaHMMbIX AaHHbIX (MeTa
ONaHHbIe):

— Twunbl (MMEHa) XpaHNMbIX OOBEKTOB.

— Bce cBoncTBa KaXkaoro XxpaHMMoro oobekTa.
— Twvnbl AaHHbIX A8 3TUX CBOUCTB.

— CBs3b 00BLEKTOB ApYr C APYroM U T. 4.

e ObmeH AaHHbIMU MeXOY CUCTEMaMUN 3aTpPyAHEH, TaK KaK:
— OHun paboTatloT ¢ pasHbIMU XpaHUNULLLaMN,

— Kaxpoe xpaHunuuie nMeeT CBOK CTPYKTYPY:
* TekcToBble pannbl
* BbuHapHble pannbl
 XMLwuT. L.

— Kaxpgoe xpaHunuile paboTaeT Ha OCHOBaHUKN «CBOUX» anrOpUTMOB.
« CnepoBaTtenbHO, A1 OpraHn3aLnm « MeXXCUMCTEMHOro»

B3a|/|MO,£|,e|7|CTBI/IFI npuaeTcd nnucaTtb «CVICTeMy MO CTbIKOBKeE
cuncrem»



Bo3MOXXHOe pelleHune

npobnemobl

* C KaXXablM HOBbIM MPUSTIOXXEHUEM
nporpamMmmmcT paboTaeT Hag anropuTMmamm
Nno obcnyXnBaHUO AaHHLIX.

* CO BpEMEHEM OH 3aMEYaET, YTO:

— CDyHKLI,VIOHaJ'IbHaFI YaCTb aJiropuTmMoB
NPaKTN4EeCKN O ANHAaKOBaA.

— N3amMeHsieTcs TonbKo MoAernb AaHHbIX, C
KOTOpbIMW paboTaeT HOBOE NPUITOXKEHME.



Bo3MoOXHOe pelleHune
npobnemobl

* Taknm obpasom, NporpamMmmMmCcT NOHUMAET, YTO
XOpPOLLO Obl UMETbL B CBOEM apceHane:

0 Teopwuto, KOTOpasi CTPYKTYPUPYET BCE
pyHAaMeHTanbHble BOMNPOCHI N0 ONUCAaHUIO AaHHbIX U
opraHusauum OoCTyna K HUM.

0 NMporpammHoe obecnevyeHune (Habop yHMBEpPCAnbHbIX
anropuTMOB), KOTOPOE MO3BOJSIUT:
[0 Onucatb (co3aaTtb) Moaerb AaHHbIX.
0 CoxpaHaTb U MoauduLuMpoBaTh AaHHbIE B MOAENMN.
[0 WNsBnekaTb AaHHble AMNs HYXA NPUIOXKEHNS U
nonb3oBaTesnen.

0 CtaHgapT, KOTOPbIN NO3BOMNUT ONMUCLIBATb, U3BIEKaTb
N MmoanpuunpoBaTb AaHHbIE HE3ABUCUMO OT TOrO,
KakKnM nporpaMmHbIim obecrnevyeHnem oHU
obcrnyxmBatloTcsl.



1 HaKoOHeLl, — pelleHue

e ba3a [1aHHbIX:

[ Teopus, pyHOoameHTanbHbLIE BONPOCHI MO
OMNnUcaHWIO AaHHbIX N OOCTYNY K HAM.

[0 Moaenb gaHHbIX, onucaHHaga ans KOHKPETHOIO
NPUNOXEHMUS.

e Cuctema YnpaBneHus bazamu [JaHHbIX:

0 YHnBepcanbHoe nporpaMmmMmHoe obecrnevyeHne ans
co3gaHuna 6a3 gaHHbIX 1 ynpaBieHnst UMM.

* SQL

[ YHuBepcanbHbIX A3bIK ANA onucaHug,
Moaudonkaumm n goctyna K gaHHbIM.



TepMuHbI, COKpalleHUs,

rnepeBobl
DB Data Base
b ba3a [1aHHbIX
DBMS Data Base Management System
ncrtema YnpasneHust bazamu
CYBI Cuctema Ynpasne asa
[1aHHbIX
SQL Structured Query Language

CTPYKTYPUPOBAHHBLIN A3bIK 3aNpOCOB



Tabnuvua B b/l

Tabnuua — OcHOBHOMN aneMeHT Da3bl AaHHbIX.

OpaHa Tabnuua xpaHUT AaHHbIE BCEX CYLLHOCTEN
(0ObeKkToB) ogHOro TUNa.

Tabnuuya gomkHa onncaTb BCe CBOMCTBA CYLLHOCTN,
KOTOPbIe MHTEPECHbLI NPUNOXEHUIO (MoNbL30BaTenNto).

dunsnyeckn gaHHole B CYB[] MoryT XxpaHuUTbCA Kak
yrogHo, Ho noneb3oBartenu b/l «BNOaT» Ux kak
OBYMEPHYI0 Tabnuuy, rae:
0 Kaxabi ctonbel XpaHUT 0g4HO CBOMCTBO BCeX CYLLHOCTEN
Tabnuupbi.
0 Kaxgasi cTpoka npeacTaBnisieT BCce CBOMCTBA O4HOM
CYLLHOCTM B Tabnuue.

CTpoKy B Tabnuue 4acto HasblBatoT 3anucbio B b[.



Tabnuua B b/l

ACCOUNTS
ID | First Name Last Name Login Password
1 |lvan lvanov lvanov@dinail.com IvanovSecret
2 aes R R R
3 | Sidor Sidorov Sidoroy@gmigil.com SidorovSecret

Ctpoka - BC@ cBsoiictea

OAHOﬁ CYLLLHOCTU

cron6ey - OAAHO csoiicteo BCEX cywrocreit.



Ctonbeuy B Tabnuue

OavH ctonbel onucbiBaeT 04HO CBONCTBO CYLLHOCTH.
Kaxkabin cTonbew, AomKeH UMETb UMSAL.

msa cTtonbua B Tabnuue AOMKHO ObITb YHUKASbHO.
Kaxkabiy ctondeu AomKeH MMeTb TUN AaHHbIX.

B cTtonbeu MOXHO COXpaHUTb TOMNbKO T€ AaHHbIE,
KOTOpPbIE COOTBETCTBYIOT TUNY cTONOLA.

JTroboun cTonbeu MoxXeT obnagaTtb AOMONMHUTENbHbIMU
CBOUCTBaAMWU, TAKUMMU KaK:

— HeHyneBoe 3HavyeHue (NOT NULL)

— 3Ha4deHue no ymosnyaHuio (DEFAULT)

— MakcnmanbHaga anuHHa (ans CTpok) U T. A.



Tunbl gaHHbIX B MySQL

 Numeric Types (Hucna)

* Date and Time Types ([laTta n Bpems)
* String Types (CTpoKun)

 BLOB — Binary Large Object

e TEXT

O6Gs3aTenbHO NpoYnTaThb 3Ty rNaBy:
https://dev.mysal.com/doc/refman/8.0/en/data-types.html

*BHumMaHue, rmaBy Npo Tunbl HAgo YnTaTb Nog Tou Bepcmenm MySQL, ¢ KOTOpOM Bbl cobupaeTtech
paboTaTb.



CnyxebHble cTonoubl

* Jltobaga Tabnuua MoXeT UMeTb CTONOLbI,
KOTOpPblE «HEe UHMepeCHbI»
Nnosib3oBaTesnto, HO Heobxoanmbl ANS
doyHKUMOoHUpoBaHua bll.

e Takme cTondubl MOXXHO Ha3BaTb
CIy>XeOHbIMU

. b
i

i

anoboriee pacnpocTpaHeHHble NPUMepHbI:
[lepBuYHbIE KNto4n (Primary Keys)
BHelluHue knto4n (Foreign Keys)



[ lepBUYHBLIN KNHOY
Primary Key

OpHa n3 rnaBHbix 3agad CYB[l — obecneunTb YyHUKaNbHOCTb
3anucen B Tabnuue.

3a YHUKarnbHOCTb AaHHbIX OTBEYAET MEXaHN3M NEePBUYHOro
KJ1HO4a.
Yalle Bcero nepBUYHbLIN KIHOY — 3TO:

[0 OtpenbHbI cTONbeLl B Tabnuue.

0 Lleno4yncneHHOro tmna gaHHbIX.

0 C anroputmom reHepaummn 3HadeHumn — AUTO INCREMENT.

OgHako NepBUYHbIM KNOYOM MOXET ObITb Ntobon ctonbdel
Tabnuubl, KOTOPbIN XPaHUT YHUKarIbHbIe 3HA4YeHUS.

Takke NepBUYHbLIM KIMKOYOM MOXET ObITb COBOKYMHOCTb CTONOLIOB.

B aTom cny4ae roBopsiT, 4To Tabnuua UCrosib3yeT CocTaBHOMU
nepBUYHbIN KIOY U Composite Primary Key.

ichonb3oBaHMe COCTaBHbIX KIMTHOYEN YCIOXHUT
nporpaMmmMupoBaHme NPUNOXKeHnA.



Buabl nepBUYHbLIX KIMHOYEN

* AUTO _INCREMENT
— Hanbonee nonynsipHbIN

* Natural Primary Key
— HaTypanbHbIXN NEePBUYHbLIN KoM,
— noboun ctondbew, ¢ YHUKanbHbIMU 3HAYEHNSAMMN,
— Hanpumep, koa BantoTbl UM HOMEP NacnopTa

* Composite Primary Key
— COCTaBHOMW NepBUYHbIN KITHOM.

— CambIv nonynapHbIA NPUMeEpP: COBOKYMNMHOCTb
KITHOYEN B MPOMEXYTOYHOMN Tabnuue many-to-many



BHeLwHWNN KoY
Foreign Key

BHeLWHUN KIOY — 3TO cneuumarnbHbIN cToNbew,
KOTOPbIN XPaHUT 3HAYEHNA NEPBUYHbIX KINOYEN N3
Tabnuubl, MO OTHOLLIEHUIO K KOTOPOW TEKYLLAs
Tabnuua asBnsaeTcs Nog4YMHEeHHOM.

BHewHNM knto4 He 06s13aTenbLHO OOTKEH
npucyTCTBOBATbL B Tabnuue.

3Ha4YeHUa BHELLHErO Kntova MoryT ObITb He
YHUKaNbHbIMMW.

3Ha4YeHnem BHeLUHero knda moxet ObiTb NULL.

Tun AaHHbIX BHELLUHEro Krnya AonmxeH
coBrnaaaTtb C TUNOM JaHHbIX NEPBUYHOIO KIo4a
rMmaBHOW Tabnuubl.



OTHOWweHua Tabnuy

« PaccmaTtpuBaTb BHELLHUW KIHOY TAXKENO
6e3 NOHATUS «OTHOLUEHUA Mexay
Tabnmuamm»

« [1aBanTe no paccyxpaem:

— JTroboe npunoxeHne paboTaeT ¢ 06beKTaMun pasnnYHbIX
TUNOB

— Hanpumep:
0 lNpenogasarenu
0 CtygeHTol
0 Y4yebHble KypcChl

0 YuyebHble rpynnbl N T. 4.
— Kaxgomy o6bekTy COOTBETCTBYET CBOS Tabnuua.



OTHOWweHua Tabnuy

Ho NpunoXXeHnto «He MHTEPECHO», 3HaTb AaHHbIE TOMbKO U3
oaHoun Tabnuubl

Hanpumep, «<He MHTepeCHO» 3HaTb, Kakue nNpenoaaBaTenn ecTb B
y4ebHOM LIEHTpE.

[TpmnnoxxeHne OormkKHO OTBETUTb Ha crneaytoLine Bonpochl:

Kakne npenogasatenu ectb B y4eOHOM LIEHTPE.

Kakune yyebHble Kypchl co3garn Kaxablv npenogasaTens.
Kakue rpynnbsl cpopMumnpoBaHbl NO KaXXgomMy Kypcey.

CKOJSIbKO CTYAEHTOB 3aHUMAETCA B KaXXOQ0W rpynne

Kakue nekumu, 3agaHua U TeCTbl OTHOCATCA K KaXXQ0OMY Kypcy
NT.A.

O O O O O 3



Takum obpasom

Kpome camux tabnuu, B b1 6onbLioe 3HavyeHne
NMEIOT

OTHowWweHUsa mexay Tadbnuuamm

Bce Tabnuubl HaxoasaTcst B OTHOLLEHUW OPYT C

OPYrom.
Kaxkgast Tabnuua bl MoXeT ObITb:

[ rmaBHOM TabNULLEeN — oT Hee 3aBUCAT JaHHbIE B APYrnX
Tabnuuax.

[ nogyMHeHHOU TabnuLuen — gaHHble aTon Tabnuubl
3aBUCAT OT rMaBHOM Tabnuupbl.

Tabnuua aBngaeTca NnogYnHEeHHOW, ecnu
B Heu eCcTb BHeLWHUM KInoy!



Kak co3gaTb BHELUHUW KIMHOY?

CREATE TABLE "courses  (
*id® INTEGER NOT NULL PRIMARY KEY AUTO INCREMENT,
‘course name” VARCHAR(555) NOT NULL,
‘fk category id® INTEGER default NULL,

CONSTRAINT °"fk course to category® FOREIGN KEY ('fk category id') REFERENCES ‘categories® (°id")
ON DELETE RESTRICT
ON UPDATE RESTRICT




Kakue ObiBalOT OTHOLLUEHNA?

° One-To-Many — OgMH KO MHOMM

* Many-To-One — MHorne Kk ogHOMY
 Many-To-Many — MHOrme Ko MHOrMm
* One-To-One — OauH K ogHOMY



One-To-Many

« Camoe nonynapHoe OTHOLLEHNE
* O3Havaer, 4YTo

OaHa CyLWHOCTb rMaBHOU TabnNMubl MOXeT
BflageTb MHOXXeCTBOM CYLUHOCTEU U3
nooYMHeHHON Tabnuubl

* UTOObI CO3aaTh OTHOLLEHME One-To-Many

Hy>xHo no6aBuTb Foreign Key B
NoAYMHEHHYH Tabnuuy



One-To-Many - IpnMep

+

categories
S id int
category_name varchar(255)
A
courses
id int

course_name varchar(555)
fk_category_id int

3TO BHELWHWNA KNioY Ha Tabnuuy
CATEGORIES




Many-To-One

ITO Takas e CBsA3b, Kak U One-To-Many
Peann3yeTtca oHa TOYHO TaK Xe:
[1obaBneHem BHeLUHEero Knw4va
Many-To-One OTNNYaEeTCcs HE peann3aunen, a
Cnocobom paccmoTpeHus!

One-To-Many

— Korga Mbl CMOTPUM OT rnaBHOW Tabnuue K
NoAYNHEHHON

Many-To-One

— Korga Mbl CMOTPUM OT MNOAYNHEHHOW Tabnuubl K
rmaBHOWU



Many-To-Many

e (OsHavaer, 4TO:

OAaHa cywHOCTb rnmaBHOM TabnNuubl MOXeT BriageTb
MHOXeCTBOM CYLLHOCTEN U3 NOAYMHEHHOU Tabnuubl, HO U
KaXaas CYLWHOCTb NOAYUHEHHOM Tabnuubl MOXeT BNaaeThb
MHOXEeCTBOM CYLIHOCTEN U3 rMaBHOU Tabnuubil

* [lony4yaeTtcs, 4To B Many-To-Many HET YETKO NOAYUHEHHbIX
Tabnuu

* UT00bI CO3aaTb OTHOLWEHWe Many-To-Many

Hy>xHO J06aBUTb NPOMEXYTOUYHYI0 Tabnuuy ¢ AByMs Foreign
Keys Ha KaXkayo U3 rnaBHbIX Tadbnuu!



Many-To-Many - IpnmMmep

courses

&

id int

course_name varchar(555)

A

accounts_to_courses

370 NpomeXxXyTouHas

Tabnuya mexxay
Tabnuyamm

COURSES
n
ACCOUNTS

accounts

3

fk_account_id int f
' fk_course_id int

&

id int
email varchar(255)

password varchar(255)




One-To-One

 [loBONbLHO pegkada cBA3b
e O3HayaerT, 4To:

OgHa CYyLWHOCTb U3 rMaBHOU Tabnuuen MoxeT
BrlageTb TONIbKO OAHOW CYLUHOCTbLIO U3
nogYMHeHHOU Tabnuubl

* UTOOBLI CO3aaTh OTHOLIEHME One-To-One:

Hy>xHo fo6aBuUTb Foreign Key B NOAYNHEHHYIO
Tabnunuy, HO 3TOT Foreign Key AOMKeH ObITb
OAHOBpPEMEeHHO U Primary Key B nog4YuMHeHHOMU
Tabnuue!



One-To-One - NIpnmMep

accounts
S id int [ 370
email varchar(255) Foreign Key
assword varchar(255 . "
i A el Primary Key
OAHOBpPEMEHHO!

profiles /
' 7

id int
first_name varchar(255)
last_name varchar(255)
middle_name varchar(255)




BD SCHEMA

categories

& PK_CATEGORY D it
CATEGORY_NAME  varchar(255)
A

groups courses lessons

& PK_GROUP_ID it & PK_COURSEID it & PKLESSONID i

GROUP_NAME varchr(255) | COURSENAME  varchr(55s) | LESSON_NAME  varchar(755)

START_TRANING_DATE diieime FK_CATEGORY ID it LESSON_ORDER it

FK_COURSE_ID int FK_PROFILEID it FK_COURSE ID  int

Y
profiles
profiles_to_groups ‘,'9 PK_PROFILE ID it

« PK_PROFILE_TO_GROUP_ID it »  FIRST_NAME varchar(255) |

FK_PROFILE_ID int LAST_NAME varchr(255)

FK_GROUP_ID i MIDDLE NAME  varchar(255)

FK_ACCOUNT_ID  int

roles

& PK_ROLEID it
ROLE NAME  varchar(255)

accounts

accounts_to_roles

#* PK_ACCOUNT.ID i
> EMAL varchur{255)
PASSWORD varchar(255)
FK PROFIEID  int

& PK_ACCOUNT_TO ROLE ID irt
FK_ROLE_ID it
FK_ACCOUNT_ID "




YTO Hacynuncsa Becb
U cnanwb Kak Oypxyn?
Pa3 BO3HUuKNa npobrniema
Tbl connun He
xyn!ll
He cTtaHeT pabounn
Haa Tpabnou cToHaTb!

Bepu SQL - n anpa
BbirpedaTb!!!

M. Jlazapesuny
3 paHHero...



SQL — YcnoBHOe genexHuve

SQL
Structured Query Language

J
:
/ DDL \

Data Definition Language

CREATE
ALTER
DROP

K USE /

T oam

Data Manipulation Language

INSERT
UPDATE
DELETE

SELECT
\_ ,




KomaHaa CREATE

* [1pn nomoLm kKomaHabl CREATE MOXHO
co3gaTb cneayrouime anemMeHTbl basbl
J1aHHbIX:

[ Ba3y paHHbIX (Cxemy B[1)

[0 Tabnuuy B B[4
0 WHpgekec B Tabnuue



CREATE ans basbl [1aHHbIX

CREATE {DATABASE | SCHEMA} [IF NOT EXISTS] 'db_name’
[CHARACTER SET charset_name]
[COLLATE collation_name]

[Mpumep:
CREATE SCHEMA IF NOT EXISTS TRAINING_DB’
CHARACTER SET 'utf8;



CREATE anga basbl laHHbIX.
[ loaCcHEeHuUS.

Character set — koanpoBka, B kotopon CYB[] byaet
npeacTaBnsTb CUMBOIbI, XpaHsaLwmnecs B Tabnuuax blI.

Collation — Habop npaBun (anroputMmel), No kKoTopbiM CYB[]
ObyneTt cpaBHMBATbL CUMBOJ1bI OnpeaeneHHoOn KOOUPOBKU —
HanpumMep — nNpu COPTUPOBKE 3arnmcen.

Kaxxgaa kogupoBka nMeeT Hekun Collation no ymon4yaHuio.

XenatenbHO ncnonb3oBaTb UMeHHO Collation no
YMOMYaHMI0.

CnepoBaTternbHO, nNpu co3aaHum b1, KognpoBkKy ny4yiue
yKa3aThb, a Collation — HeT.

NHpopmauuto no kognposkam n Collation ny4lue Bcero
bpaTb n3 ohpuumanbHon gokymeHTauum K CYB[, n ctout
yunTtbiBaTb Bepcuro CYB/]!



CREATE anga basbl laHHbIX.
[ loaCcHEeHuUS.

Kaxxgasa CYB[ nmeet HEKOTOPYH KOOUPOBKY MO YMOSTYaHMUIO.
OHa yKka3blBaeTcs npu yctaHOBKe U HacTpouke cepeepa CYBL.

3Ha4nT npu onnucaHmmn ceoen bl koanpoBKy MOXHO He
yKa3bliBaTb?

HeT — nyylwe ykasaTtb!

Begb CYB/[] no ymonyaHmnio MoOXeT paboTaTb C KOOANUPOBKOW,
KoTopasi BaluemMy NpuroXeHno He NoaxoauT.

Jlydwas kogupoBka ans Java nporpammucTta — UTF-8.

B atom cniyyae (Ona CYB[ MysQL):

— CHARACTER SET: utf8
— COLLATE: utf8_general_ci

A uto ecnun CYB/[] He nopgaepxmnBaeT UTF-8? OTBeT — aanee!



CYB/l He nogpepxmnBaeT UTF-8.
Jlornyeckasa 3agaya.

YcnoBwue: Java-nporpammmct pabotaet nog CYBL, kotopas He
nogaep>XnBaeT Koguposky UTF-8.
3apaHue: OCcHOBbLIBAACb HA UCXOOHbIX AAaHHbIX, & TaK e Ha

BpPEMEHMU, 3a KOTOPOE NPorpaMmMuUCT NpounsHeceT pasy «Hy...
9ma...

Tuna... Taeo.... Hy....» (a aTa dopasa — 90 NpoLEHTOB €ro JIEKCUKOHa,
NSH0C MaThbl), onpeaennTe CKOJbKo pas (B cpegHeEM B AEHb)

9TOMY Java-nporpaMmMucCTy npureTtano TabypeTom NpoMeXx rnas B
netcrtee?

AnbsTrepHaTtuBHOe 3apaHue: OnpegenuTe, rae B NOMeELLEHNN
NpAYYTCA Java-TeppPOpPUCTbI, KOTOPbIE NbITAKT Java-NporpaMmmMmucTta?

AnbTepHaTuUBHOe 3agaHue-2: OnpenenuTe, CKOrNbKO YacoB TOMY
Hasag

Java-nporpaMmmMmnCTy Bbipe3anu anneHanunT, U Kkorga ero «OTnyCcTuT»
HapKO3?



CREATE gnsa tabnuupbl

CREATE TABLE [IF NOT EXISTS] 'db_name .'tbl_name’
(

create_definition

);

« 3aechb create_definition — 310 610K SQL KOMaH, KOTOpPbIE:
— OnuwyT BCe cTOoN6bLULI TabnUubI.
— YKaxyT Bce Primary Keys ans tTabnuupi.
— OnuwyT BCe Foreign Keys ans tabnuubil.
— W T. O. (MHOekceol, YHUKanbHble nons, ...)

e create_definition B pamkax Kypca nogpobHo He
paccMmaTpuBaEeTcA.



CREATE ang Tabnuupbl.
[Tpumep.

CREATE TABLE " TRAINING_DB "."STUDENTS" (
"PK_STUDENT_ID" INTEGER NOT NULL AUTO_INCREMENT,
"FIRST_NAME" VARCHAR(255) NOT NULL,

"LAST_NAME" VARCHAR(255) NOT NULL,
"MIDDLE_NAME" VARCHAR(255) NOT NULL,
"FK_GROUP_ID" INTEGER NOT NULL,

PRIMARY KEY (‘PK_STUDENT_ID"),
KEY 'FK_STUDENT_TO_GROUP' (‘FK_GROUP_ID"),

CONSTRAINT ‘FK_STUDENT_TO_GROUP' FOREIGN KEY (‘FK_GROUP_ID")
REFERENCES "GROUPS" ('PK_GROUP _ID")
ON DELETE CASCADE
ON UPDATE CASCADE



CREATE Oona nHaoekca

* CREATE INDEX index_name ON tbl _name



CuHTakcuc komaHabl DROP

e DROP {DATABASE | SCHEMA} [IF EXISTS] db_name
e DROP TABLE [IF EXISTS] tbl_name-1, tbl _name-1, ...
e DROP INDEX index_name ON tbl _name
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SQL - DDL

DROP SCHEMA IF EXISTS “TRAINING DB";

CREATE SCHEMA IF NOT EXISTS “TRAINING_DB;

USE “TRAINING_DB";

CREATE TABLE ~“COURSES™ (

)

"PK_COURSE_ID™ INTEGER NOT NULL PRIMARY KEY,
"PK_COURSE_NAME™ VARCHAR(255) NOT NULL

CREATE TABLE ~“GROUPS™ (

¥

"PK_GROUP_ID" INTEGER NOT NULL,
"GROUP_NAME™ VARCHAR(2S55) NOT NULL,
"START_TRANING_DATE® DATETIME NOT NULL,
"FK_COURSE_ID™ INTEGER NOT NULL,

PRIMARY KEY ( PK_GROUP_ID"),
KEY “FK_GROUP_TO_COURSE™ (" FK_COURSE_ID),
CONSTRAINT “FK_GROUP_TO_COURSE" FOREIGN KEY ( FK_COURSE_ID') REFERENCES °COURSES®

ON DELETE RESTRICT
ON UPDATE RESTRICT

CREATE TABLE “STUDENTS™ (

)

"PK_STUDENT_ID™ INTEGER NOT NULL,
"FIRST_NAME™ VARCHAR(2S55) NOT NULL,
"LAST_NAME™ VARCHAR(255) NOT NULL,
"MIDDLE_NAME™ VARCHAR(255) NOT NULL,
"FK_GROUP_ID™ INTEGER NOT NULL,

PRIMARY KEY ( PK_STUDENT_ID),
KEY “FK_STUDENT_TO_GROUP® (" FK_GROUP_ID),
CONSTRAINT “FK_STUDENT_TO_GROUP" FOREIGN KEY ( FK_GROUP_ID') REFERENCES ~GROUPS®

ON DELETE CASCADE
ON UPDATE CASCADE

("PK_COURSE_ID")

(*PK_GROUP_ID")



* INSERT
 UPDATE
 DELETE
* SELECT

1/INSERT INTO " TRAINING_DB" . COURSES
2/ INSERT INTO “TRAINING DB” . COURSES
3|/INSERT INTO “TRAINING_DB™ . COURSES’
4 INSERT INTO “TRAINING DB™ . COURSES’

SQL - DML

("PK_COURSE_NAME" ) VALUES
(*PK_COURSE_NAME") VALUES
("PK_COURSE_NAME' ) VALUES
("PK_COURSE_NAME™) VALUES

—— — o~



CuHTakcuc komaHabl INSERT

INSERT INTO tbl name (col-1, col-2, ...)
VALUES (val-1, val-1, ...):

[MTpumepbl:
* |INSERT INTO ACCOUNTS ('login’, ‘password’) VALUES (‘Admin’, ‘123’);
* INSERT INTO ACCOUNTS ('ID’, “login’, ‘password’) VALUES (null, ‘Admin’, ‘123’);

null ncnonb3yetca ans Primary Key, ecrnv npm onmcaHnm tadbnuubl
ncrnonb3osarnca napameTp AUTO_INCREMENT



CuHTakcuc komaHabl UPDATE

UPDATE tbl _name
SET col-1 = expr-1, col-2 = expr-2, ...
[WHERE where_condition];

[MTpumepbl:
* UPDATE ACCOUNTS SET "password =123’

* UPDATE ACCOUNTS SET password =123’
WHERE 'login” = ‘Admin’



CuHTakcuc komaHabl DELETE

DELETE FROM tbl _name [WHERE where_condition];

[Mpumepbl:
* DELETE FROM ACCOUNTS;
* DELETE FROM ACCOUNTS WHERE ‘'login ='Admin’;



CUHTaKkcuc komaHabl SELECT

SELECT [DISTINCT] select expr, ...
FROM table references
[WHERE where condition]

[ORDER BY col name [ASC | DESC]]
[LIMIT row count]



[Ipmep SELECT
BbibpaTb Bce 3anncm na ACCOUNTS

 SELECT login’, password FROM ACCOUNTS
e SELECT * FROM ACCOUNTS



[Ipmep SELECT
BbibpaTb BCcex aaMMNHOB

SELECT * FROM ACCOUNTS
WHERE login = ‘Admin’



[Ipmep SELECT
BbibpaTb BCEX YMHbIX agMUHOB (&2

”

SELECT * FROM ACCOUNTS
WHERE login = ‘Admin” AND
‘password’ <> ‘gwert’;



Apxutektypa JDBC
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ApxuTtekTtypa JDBC

1. JDBC APl — nocTtasngaerca komnaHnem SUN.

2.JDBC API crniy>knt ans coeanHeHus ¢ nrodoun 6ason
OaHHbIX nog ynpaereHnem nroodou CYBL.

3. Ho B mupe gecatku n cotim CYB/], bonee Toro,
HUKTO HE 3HaEeT, B Kakon AeHb NOABUTCA HOBas
CYb[, koTopas dyaeT ny4yile octarbHbIX!

4. HecomHeHHO, kaxxaasa CYB[ ncnonb3yet cBoun
anropuTMbl NO XpaHEHUIO U MOANMUKALUN AaHHbIX.

5. Bonpoc — kak 6egHsarm n3 SUN cMornmn HanmcaTb
CTOJILKO Koaa, 4YTobbl JDBC paboTarn ¢ nrobon
cyb?



© N O g~ WN

ApxuTtekTtypa JDBC

. OTBET — OHM He Hanucann HYU CTPOKKU Koaa AnAa paboTbl C

onpegeneHHon CYBL.

. JDBC API — 9TO TONbLKO NULLbL HAbop nHTepdencos!!!
. ITU UHTEPAIENCHI TOBOPAT — YTO Java pa3paboTyunk MOXeT caenaTtb C

0a30u AaHHbIX.
Ho OHW He rOBOPAT — Kak 3TO caenath.

. dna Toro, 4ToObI paboTtaTh c onpeaeneHHon CYB]] Heobxogmnma

peanu3auuna JDBC APl gna aton CYB[I.

Peanunsauyua aons JDBC pa3pabaTbiBaeTcsi U NOCTaBNSAETCS
npounssoautenem CYB/.

Ecnun kakas-nnbo CYB[ npegoctasnsieT peanunsaumnio JDBC oHa
cynTaeTcs Java-cCoBMECTUMOMWN.

. BbiBog - JDBC API crny>XnUT ans coeguHeHns ¢ nrodon Java-

coBMecTUMOM Ba3oM OaHHbIX, M OTBEYaloT 3a 3Ty COBMECTUMOCTb
camu npoussogutenu!

. Kak Takyto cutyaumio HasbiBatoT Nogu? — «eCnn He MOXeLLb NobeanTb

OBMXXeHne — BO3rnaBb ero»! 22



A S

Pabota c bl Ha Java
[locnenoBaTernbHOCTb LLUAroB

[MogkntounTtsb JDBC apamep ana CYbB/.
CoeanHuTbea ¢ ba3son [1aHHbIX.
CdopmumpoBaTb 1 BbINOMHUTBL 3arnpoc.
ObpaboTaTb pesynesrarthl 3anpoca.
3aKpbITb paHee OTKPbITbIe pecypcChbil.



Lllar 1 - JDBC [JpanBep ong
Cyb[

Java GUI

JDBC Intetface

//“'I“\

= & =

Oracle DB MSAccess D yhase




Lllar 1 — JDBC [JpanBep ong
Ccyb/l

Kak y>xe roBopunu JDBC — 3TO BCEro NuLUb
nHTepdgencsoi.

[1nsa Toro, 4Tobbl paboTaTb ¢ ba3on —
HY>XHa peanu3auus.

Takaga peanusauns Ha3bIBaeTCcs
ApanBepom.
[Opyroe Ha3BaHWe — Connector.

[panBep ob6bI4HO NOCTABNAETCA B BUAE
JAR-channa.



Lllar 1 — JDBC [JpanBep ong
Ccyb/l

1. [llogkntoyeHue apanBepa NpPoxoauT B ABa
aTana:

0 3arpys3ka JAR-pbanna gpanBepa B
CLASS_PATH.

[0 Peructpauna gpaneepa B UCXOQHOM KoAe.



Lar 1.1 — 3arpy3ka JAR-cpbavna B
CLASS PATH.

4 =5 JdbcTest
. A9 JAX-WS Web Services
. ‘aa Deployment Descriptor: JdbcTest
4 % Java Resources
> (B src
» = Libraries
> B, JavaScript Resources
» Ly Deployed Resources
- (= build
4 [ WebContent
> (= META-INF
4 (= WEB-INF
a4 (= lib
&+ mysql-connector-java-5.1.18-bin.jar
X] web.xml



b tbl i Sl o | bt e
Koae
1. Korpa gpanBep rpy3uTca
nnoxo!

try {

java.sql.Driver dbDriver = new com.mysqgl.jdbc.Driver():
o e e = = ]

DriverManager.registerDriver(dbDriver) ;

} catch (SQLException e) {

e.printStackTrace ()



b tbl i Sl o | bt e
Koae
2. Korpa gpavBep rpy3unTcs
XOopoLwo &

try {

Class.fOrName("com.mysgl.jdbc.Driver"):

} catch (ClassNotFoundException e) {
e.printStackTrace():;
}



Llar 2 — CoeanHeHue c bl

[ 1A

l'[l

\ \ I o 1\
3 AarnertInn = ImvarManace» patrl Annartrinn (SErIn nrlle
LOnnection connection rivertanager.getionnectlion (atring

"‘"’PT‘T"" ArnrenAtian = DrivarM

. - - \
Marnamnary ! Anrantian (C+y no ur “ErriIng nnear Sk b Balal )ﬂ:aqzn-.w-j .

/Connection connection = DriverManager.getConnection(String url, String user, String password);

[ e ATYAY MANNA aux-v- —— v""‘v"'v-; aY ﬁ v-v---'b'-- ~*'v ” nyl YAYAYrYA infnl

[y 0 ..nl l ( 1€CT10 = |) URTMA e (" 181 ' N Nela 8 0

| Wl LA U COIU Wad LA SR AP e {r SPLrdl Lup TR A LLdUl Vhdald Wi dy WL vale Ll

try {
Connection connection = DriverManager.getConnection("jdoc:mysql://localhost:3306/TRAININ NG DB", "root", "root");
} catch (SQLExceptlon e)

e.printStackTrace();



LLlar 3 BeinonHeHne SQL 3anpocoB
OObBbeKT Statement

Statement statement = connection.createStatement():;
PreparedStatement preparedStatement = connection.prepareStatement ("SELECT * FROM COURSES");
CallableStatement callableStatement = connection.prepareCall ("SELECT * FROM COURSES");



LLlar 4 — obpaboTka pe3ynsTaToB.
OObekKT ResultSet.

ResultSet resultSet = callableStatement.executeQuery():
ResultSetMetaData setMetaData = resultSet.getMetaData():
while (resultSet.next()) {

Integer courseld = resultSet.getlInt ("PK COURSE ID"):

String courseName = resultSet.getString("COURSE NAME");

System.out.println(courseld + " - " + courseName):



LLlar 5 — 3aKkpbITe pecypcos.

} finally {
if (resultSet !'= null) {
try {
resultSet.close ()
resultSet = null;
} catch (SQLException e) {
e.printStackTrace():

if (statement != null) {

try {
statement.close () ;

statement = null;
catch (SQLException e) {

if (connection != null) {

try {
connection.close () :

connection = null;
catch (SQLException e) {



All in One

Connection connection = null;
PreparedStatement statement = null;
ResultSet resultSet = null;

try {
Class.forName("com.mysqgl.jdbc.Drivexr");

connection = DriverManager.getConnection("jdbc:mysql://localhost:3306/TRAINING DB", "root", "root"):
statement = connection.prepareStatement ("SELECT * FROM COURSES"):;
resultSet statement.executeQuery()

while (resultSet.next ()) {
Integer courseld = resultSet.getlInt ("PK COURSE ID"):
String courseName = resultSet.getString ("COURSE NAME");

System.out.println(courseld + " - " + courseName):
}
} catch (Exception e) {
throw new ServletException|(e):
} finally {
// Closing Resources...



Connection Pool

Connection K Bl — 9TO «pecypc», KOTOPLIN HY>XHO MOSTy4YnTb.

Mol roBopunu, 4To nocne obpaboTkn pesynsraTtos 13 b/l
pPecypchl HY>XHO 065s13aTeNbHO 3aKPbITh.

JTroboe JavaEE npunoXxeHne — 3To BbICOKOHArpy»XeHHoe
NPUNOXeHne — MHOXXEeCTBO MNoNnb30oBaTeneun oTnpasnsaoT
MHO>XeCTBO 3anpocos K b/].

Ho! lNony4yeHne coegMHeHNa — oMeHb OONrMn NpoLece —
npunoxeHue d0yoet «TOPMO3NUTb».

Y10 ecnn, nocne noJsftyvyeHnda coegnHeHnsA NCnorb30BaTh €10,
HO He 3aKpbiBaTb, a OCTaBUTb Ha NOTOM?

Torga cnegyrowmin Nonb3oBaTeslb, KOTOPOMY HYXXEH OOCTYI K
ba3e He OydeT OTKpbIBaTb COEANHEHNE, a BOCMNOMNb3YETCS YXKe
paHee OTKPbITbIM!

UyTb NO3)Xe Mbl BEPHEMCHA K 3TOMY BOMPOCY, a NoKa 4YTo y
MeHsA K Bam npeanoxeHune-3agaHne — peanusynte CBOU
ConnectionPool.



Tomcat Connection Pool
Step 1 —server.xm|

m

U]

auth="Container" description="User database that can be updated and saved" factory="org.aps

<Resource name="jdbc/TrainingDB" auth="Container" type="javax.sgl.D
maxActive="100" maxIdle="30" maxWait="10000"

taSource”

[}

username="root" password="root" driverClassName="com.mysgl.jdbc.Driver"
1="jdbc:mysqgl://localhost:33086/training db"/>
¥s5g =

</GlobalNamingResources>




Tomcat Connection Pool
Step 2 — context.xm|

nTan0an



Tomcat Connection Pool
Step 3 —web.xml

res-ref- r=Wc/3dbc/Tra1n1ngDB< re
<res-type>javax.sqgl.DataSource</r
<res- aath>Conta1ner</res —-auth>

</ resource-ref>



Tomcat Connection Pool
Step 4 — Java Code

Connection connection = null;
PreparedStatement statement = null;
ResultSet resultSet = null;

try {
Context initContext = new InitialContext():
Context envContext = (Context)initContext.lookup("java:/comp/env™):;
DataSource ds = (DataSource)envContext.lookup("jdbc/TrainingDB");

connection = ds.getConnection():

statement = connection.prepareStatement ("SELECT * FRCOM COURSES") ;
resultSet = statement.executeQuery():

while (resultSet.next()) {
Integer courseld = resultSet.getInt ("PXK COURSE ID"):
Strinb courseName = resultSet.getString ("COURSE NAME");

System.out.println(courseld + " - " + courseName):

}
J

} catch (Exception e) {
throw new ServletException|(e):



