Introduction to MySQL

Database Systems



Agenda

x Bureaucracy...

x Database architecture overview

x SSH Tunneling

x Intro to MySQL

x Comments on homework



Homework #1

x Submission date is on the website.. (No late arrivals will be
accepted)

x Work should be done in pairs
x Submission is done via moodle, by one of the partners.

x Submit a zip file, with

+ an answers pdf that contains the full names and IDs of both partners on top
of the page

+ A .sql file for every query

x Use the format described in the assignment



Project

X

Hard work, but practical.
Work in groups of 4

Project goal: to tackle and resolve real-life DB related
development issues

One stage, with a check point in ~the middle
Use JAVA (SWT)

Thinking out of the box will be rewarded



Agenda

x Bureaucracy...

x Database architecture overview
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x Comments on homework



DB System from lecture #1

“Two tier database system”

= connection
— (ODBC, JDBC)

Database server =
Data files Applications
6

(someone else’s
C program)



1.2.3 tiers

Client Applications Data Source

Client Tier

Application Server Tier

Infrastructure Tier



Examples in this course

Y\

Workbench

Runs a client via
- . your code

Your computer @
at home

Runs someone
\_ _ else’s client

Your computer
at home

... Which connects
to the MySQL server
on the school server machine

... which connects to the
server on the same machine



Abstractly (DB) system layers may include

Application
DB infrastructure

DB driver
Transport

DB engine

Storage



Gui designer

RS

A /
' App programmer

YR 4

DB programmer %



Application layer

x Why should it actually use
database?

+ Persistence layer

+ Access data storage

+ Interfacing between systems
+ Large volumes

+ Scalability

+ Redundancy

Application

DB infrastructure
DB driver
Transport
DB engine

Storage
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Infrastructure layer

x Goals:
+ Database “hiding” o
+ Schema abstraction
+ Encapsulation of db mechanisms

x How: (In two words)

Model Abstraction

x Could be a part of your application - or an external
package
+ E.g., hibernate
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DB driver / bridge

x Used for:
+ API for database connectivity
+ Protocol converter
+ Performance improvements
+ Transaction management

x Examples:
+1n a minute...

Application

DB infrastructure

DB driver

Transport
DB engine

Storage
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Transport

x Mainly TCP but not only

x Secure

x Efficient

x Fast (but not fast enough)

—
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DB engine

x Total management of the DB
environment including
+ Security
+ Scalability
+ Fault tolerant (disaster management)
+ Monitoring
+ Services

x Large DB engines include Microsoft SQL Server, Oracle,

SyBase, MySQL, etc.

Application
DB infrastructure
DB driver

Transport

DB engine

Storage
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DB engine (2)

DB engine management includes:

+ Databases/Tables/Fields

Creation/removal/modification/
optimization

+ Connections/Users/Roles
Security/monitoring/logging

+ Jobs/Processes/Threads
Scheduling/balancing/managing
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Storage

Application

x NAS/SAN, Raid and other stuff S

+ We are interested in the storage-engine Transport

| __ DBengne
interface | ‘ \ -
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A real-life example

x We want to build an image sharing Website
x What is our data?
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The application

x GUI

x Application-User Management
+ Do not confuse with DB users!

x Image processing

x And so on...

x The application needs
storage for the images,
albums, users, tags...

% Runs on the application server §

+ E.g., your computer at home

Application

DB infrastructure
DB driver
Transport

DB engine

Storage
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Infrastructure

x This layer wraps

+ Entities in our application (Images,
users,...)

+ Relations between entities (Image
creator, followers,...)

+ Common operations (upload/edit/delete
image,...)

x Some of these may be
created by an automatic
pProcess

x Still on the application machine
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Application

DB driver / bridge

x Not written by us, e.g., J connector

Transport

x Used by the infrastructure

DB engine

Storage

x E.g., to upload an image we use an
iInsert command to the image table (and perhaps
others)

x We want the type of
DB used to be ' B

configurable
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Transport

x Our application connects to the
database server
x Over TCP/IP

] Business Viewpoint Client




DB engine

x E.g., MySQL Community Server

X The db StO I’eS Transport
+ Our tables with the data (Images, users, etc. [ oeenne ]
+ Optimization components (Indexes, triggers

+ Predefined operations (procedures, functions

x Executes the requests we sent
+ E.g., insert an image

MySQL.  Enterprise Dashboard

11 Servers Quai\u‘[t‘m‘[oamzfu&mawm]’ " Sanings | O What's New? (1) |
B
Tt 7 canfigure query analyzer
Il Sorvers Gragh- Daatace Actiity C®E
Vadin  Hel
Zoom 1h 2 dn B 1 10 2 updste
wt = p >
. e - -
g , Select
z / Winsert
£, W Update
= M Replace
9! — M Delete
"o ! H ! call
1322 1324 1326 1328 1330 1332 1334 1336 1338 1340 1342 1344 1346 1348 1350 132
Al Servers Browse Gueres s L4 [1©200/28] 12 nexis
Statement Text Value Statement Type. DB Name Time Range Interval Umit  Export Type
Contains . . Ineval v 0meutes v 2w FRIE
fiter || reset | | make defaut
Cours Exec Time (bhmmiss.ms) Fows Byies
Eg Detabaes | & | grpe [[E [[Wam | v Vol [[Max [Avg | Tolal [ Wex g | ol Max  Avg e
(5] (3] COMMIT (1) mem €473 0 0 21 0187 0000 o o o o8 o8 08 ey 18, 2011 10:30:56 AM
(3] (5] CALL DC_STRING_INSEAT( ?, 7, 7) (1) mem e88 © 0 089 001 00N 88 1 1 CENCE) 08 May 19,2011 10:30:58 AM
[¥] UPDATE inveniory,_insian.. stance_attribute_id = 7 (1) mem 208 0 0  os@ 0015 0000 28588 1 1 o8 o8 08 May 10,2011 10:30:56 AM
[5] [¥] UPDATE inventory_instan...stance,_stiioute_id = 2 (1) mem 96| 0 0 0413 0014 0000 96 1 1 o8 o8 08 May 10,2011 10:50:58 AM
[ [¥] INSERT IGNORE INTO &c_p... ) VALUES (7, 7. 7) (1) mem T4 0 0 02% 0071 0000 704 1 1 o8 o8 08 May 19,2011 10:50:56 AM
(¥] INSERT IGNORE INTO stat...?, 7, 2, 2.7, 7) (1) mem 3 © o o185 002 0001 ais 1 1 ve o8 08 ey 10,2011 10:52:02 AM
[¥] INSERT IGNORE INTO logn. ., 2, 7,7, 7, 2} (1) mem 372 o o o1z 0006 o000 a2 1 1 o8 o8 08 May 10,2011 10:52:02 AM
[&] [ ROLLBACK (1) mem 757 0 0 omz 000 000 o o o o8 o8 08 May 10,2011 10:50:56 AM
5] [¥] INSERT IGNORE INTO & p...7, 2, ) I, ... "/ (1) mem 186 0 0 012 001z 0001 22582 6 14 o8 o8 08 May 19,2011 10:52:02 AM
[+1 (7] UPDATE inventory insian,..stance_afinibule id =2 (1) mem 120 0 o 0ose 0003 0000 120 1 1 FEMCT] 08 Mav 19,2011 1032:02 AM




Storage

Application

x E.g., the school MySQL server fitisdll
stores data on the school machines ==

__ DBengine
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Agenda

x Bureaucracy...

x Database architecture overview

x SSH Tunneling

x Intro to MySQL

x Comments on homework
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Connecting...

You nheed:
x Host IP/ name
x Port

x Home install: host=localhost
TAU’s server: host=mysqlsrv.cs.tau.ac.ll

x MySQL default port is 3306
s it really that easy??
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SSH

Standard way Using Tunnel
\ - Application
Client .
Ptk  DBinfrastructure | lien
NpEpng > Machine
rcp DB bridgefdriver
ey
Transport SSH
Server TCP ! Machine
Machine




SSH in TAU

Application
DB infrastructure

Db bridge/driver

proxy

Tunnel machine
(SSH server)

DB engine

YOUR MACHINE
» define DB at localhost, port 3305

Putty connects to nova and

) forward local port 3305 to

mysqlsrv.cs.tau.ac.il port 3306

* Nova.cs.tau.ac.ll

- mysqlsrv.cs.tau.ac.ll
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SSH in TAU

x Putty

% PuTTY Configuration @ % PuTTY Configuration @
Category: Category:
[=-Session Options controlling SSH tunnelling [=-Session Options controlling SSH tunnelling
i Logging . i Logging .
& Terminal X171 forwarding & Terminal X171 forwarding
- Keyboard []Enable X11 forwarding - Keyboard []Enable X11 forwarding
- Bell X display location - Bell X display location
- Features - Features
- Window Remote X171 authentication protc_:col - Window Remote X171 authentication protc_:col
.. Appearance 1@ MIT-Magic-Cookie-1 I ADM-Authorization-1 .. Appearance 1@ MIT-Magic-Cookie-1 I ADM-Authorization-1
- Behaviour i - Behaviour i
- Translation Portforwarding - Translation Portforwarding
.. Salection [ ]Local ports accept connections from other hosts .. Salection [ ]Local ports accept connections from other hosts
- Colours [ ]Remote ports do the same (SSH v2 only) - Colours [ ]Remote ports do the same (SSH v2 only)
—|-Connection . —|-Connection .
= - Proay Forwarded ports: = - Proay Forwarded ports:
- Telnet - Telnet L3305 mysqglsrv.cstau.ac.ik3306
- Rlogin - Rlogin
=-SSH [=I-S5H
""" Auth Add new forwarded port - Auth Add new forwarded port
----- Tunnels i Tunnels
..... Bugs Source port 3305 Add ... Bugs Source port Add
Destination mysqlsrv.cs tau.ac.il:3306] Destination
-.Q.-Local -._:,.-Fiemote Dynamic -.Q.-Local -._:,.-Fiemote Dynamic
open ] [_goes Goon ][ Gore
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Don’t forget to

x CHECK THE CONNECTION GUIDE!!
(course website next to these slides)
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Agenda

x Bureaucracy...

x Database architecture overview

x SSH Tunneling

x Intro to MySQL

x Comments on homework
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Products we will be using

x MySQL (Community Server - Home)
x MySQL (Enterprise Edition - TAU)

x MySQL Workbench (GUI Tool..)

x MySQL Connector (J) - In two weeks...

Free to download on www.mysql.com

My

38


http://www.mysql.com/

TAU Server settings..

x You can create your own user (schema) by following
the connection guide link (course website..)

x For the project, each group will get a dedicated
user+schema
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“Sakila” Schema (For hwl)

x We will use the “Sakila” schema
http://dev.mysql.com/doc/sakila/en/

x Install and download from
http://dev.mysqgl.com/doc/index-other.html

Can be installed
with the other
MySQL products

x Already installed on TAU's server:
username: sakila

password: sakila
schema: sakila

Schema: a set of
tables (and views) in
a database.
Each schema has its
own permissions
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MySQL Command

x In the TAU System website:

http://www.cs.tau.ac.il/system/searchview?search api views fulltext=+mysql

x How to run:
http://www.cs.tau.ac.il/system/MySQLConn

> mysql -u sakila -h mysqlsrv.cs.tau.ac.il sakila —p

x Common commands:
- “show databases;”
- “show tables;”
- “select.. ;"

- Don’t forget the ;
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Install MySQL at Home

x MySQL Community Server

http://www.mysgl.com/downloads/mysql/

MySQL Community Server 5.6.22

Select Platform:

Microsoft Windows

Recommended Download:

MySQL Installer 5.6
y>Q for Windows

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

Windows (x86, 64-bit), MySQL Installer MSI

c ¢


http://www.mysql.com/downloads/mysql/

Registration is Optional

Begin Your Download - mysql-installer-community-5.6.22.0.msi

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

. Comment in the MySQL Documentation

Login » | Sign Up »

using my Oracle Web account for an Oracle Web account

MySGQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account, click the Login link. Otherwise,

link and following the instructions.

Mo thanks, just start my download.
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Installation using an Installer

'IZI MySQL Installer

MyS}i\L; Installer

Setup Type

Choosing a Setup Type

Please select the Setup Type that suits your use case.

@ Developer Default

Inztalls all products needed for
MySOL development purposes,

©) Server only

Installs only the MySQL Server
product.

© Client only

Installs only the MySQL Client
products, without a server,

@ Full

Installs all induded MySQL products
and features.

@ Custom

Manually select the products that
should be installed on the system.

Setup Type Description

Installs the MySQL Server and the tools
reguired for MySCQL application development.  —
This is useful if you intend to develop
applications for an existing server,

»

m

This Setup Type indudes:
*MyS0L Server
*MySQL Workbench

The GUI application to develop for and manage
the server,

Installation Path: L
|C: ‘\Program FilesMySOLY | E]

Data Path: i
[c:\ProgramData\MySQLWMYSQL Server 5.6 | E]
P\ The data path already exists.

[ <Back ][ Next > ][ Cancel

3%



Configuration

o
Y
[T

MySQL. Installer
MySQL Server 5.6.22

Type and Metworking

Type and Networking

Server Configuration Type

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

Config Type: Development Machine -

Connectivity

Use the following controls to select how you would like to connect to this server.
TCR/P Port Number: 308
Open Firewall port for network access
[C] Marmed Pipe
[] Shared Memary

Pipe Mame: MYSQL

Mermory Mame: MYSOL

Advanced Configuration

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

[] Show Advanced Options

Cancel
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Installation using an Installer

[ | MySQL Installer

MySQL. Installer

Configuration

MySQL Server Configuration

Root Account Password

Enter the paszsword for the root account. Please remember to store
this pasaword 0 g secyre place

Current Root Password: ®esssssss

MySQL Root Password: oo----ooo---[
Repeat Password: SENBEESRBEEN

Password Strength: Strong

MySQL User Accounts

P

L

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

My5S0L Username  Host User Role

< Back ] [ Mext =

Cancel
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MySQL Workbench

x Make sure to install server, workbench and examples

I MySQL Installe

b
FEY
b

MySQL. Installer
Adding Community

Select Products and Features

Select Products and Features

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

Filter:

—-—

A ™ All Software, Current GA, Any

Available Products: Products/Features To Be Installed:

(- MySql Servers [~ MySGL Workbench 6.2.4 - ¥64
E--Applications
. B MySQL Warkbench

| B MySQL Workbench 6.2

-- MySQL Connectors
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Example: connecting to school server

x Open the tunnel!

x Then open workbench and create new connection

T Vst Worbench
ﬁ 4

File Edit View Database elp '

MySQL Connections ® ® a Shortcuts

Local instance MySQL56 -3/5 MySQL Utilities
&s_

4 root

Models ® ® ®




Configure the connection

Type a name for the connection

Connection Mame: | school sakila

Connection Method:  Standard (TCPF/IF) » Method to use to connect to the RDBMS

Parameters |55L I.ﬁ.d'uan::ed|

Hostname: | o ahast Port: 3305 Mame or IP address of the server host,
ocanes - and TCP/IP port.

Usermame: | zgkila Mame of the user to connect with.

Password: Store in Vault ] [ The user's password. Wil be requested
= later if it's not set.

Default Schema: The schema to use as default schema.
Leave blank to select it later.

Test Connection ] [ Cancel

Configure Server Management...




Support old authentication protocol

Connection Mame: school sakila

Connection Method:  Standard (TCP/IF)

Parameters | 551 | Advanced |

Type a name for the connection

» Method to use to connect to the RDBMS

[] use compression protocal.

[] Use ANSI quotes to quote identifiers.

[7] Enable Cleartext Authentication Plugin

se the old authentication protocal,

5QL_MODE:

Others:

Select this option for WAN connections.

If enabled this option overwrites
the serverside settings.

Send user password in deartext.
Reqguired for some authentication methods,

This option disables Connector/C++'5
secure_auth option.

Cwverride the default SQL_MODE
used by the server,

Qther options for Connector/C++
as option=value pairs, one per line.

Configure Server Management. ..

Test Connection ]
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Open the new connection

"3 MySQL Workbench
@

File Edit View Datsbase Tools Scripting Help

MySQL Connections ® ® ' Shortcuts

Local instance MySQL56 . ' ? MySQL Utilities
. N\ >

@ Database Migration
MySQL Bug Reporter

Workbench Blogs
Models ® ® ® .

MaRs\ Planet MysQL

. Workbench Forum

4 root
“=* jocalhost:3306




Now you can query the SQL data

school sakila =

File Edit View Query Datsbase Server Tools

§fl e SEEEL @ &

Mavigator
SCHEMAS
Q, Filter objects

¥ .E] sakila
Y@ Tables
> actar
= address
> category
» E dty
> country
> custome
» E film
> film_acte
1= film_cate
» E film_text
> inventon
[ 2 languam
=

Management
Informatian
Table: category
Columns:

- tirny]
careqory w o,
category id ATE

Select Rows - Limit 1000
Table Inspector
Copy to Clipboard
Send to SAL Editor
Create Table...
Create Table Like. .
Alter Table...

Table Maintenance. .
Dirop Table...
Truncate Table...
Search Table Data. .

Refresh All

Scripting  Help

name VarJErTEDy

last_update timestamp

Object Info

@ | Limit to 1000 rows

el = Q (1 [

Dwraticn
/ Fetch




... and the result

school sakila =
File Edit V\iew Query Databaze Server Tools Scripting Help

&1El o JEEES [ &

Mavigator Ty category

SCHEMAS OB |7 F 86 | &5 | (Bl | Lmtto 1000r0ws - | 5 | =2 @ (1) (3]
9, Filter objects 1= SELECT * FROM Sakila.dategory;
¥ [ sakila
¥ [ Tables
> actor
[ address
[ 2 category
» B dty
> country 1| il
> customer
r E film

| Result Grid | [] 4% Fiter Rows: | Edit: g& =& & | Bxportfimport: S {Z | Wrap Cell Content: IR
> film_actor category_id  name last_update

Action 2005-02-15 04:46:27
Animation 2006-02-15 04:46:27
Children 2006-02-15 04:46:27
Classics 2005-02-15 04:46:27
Comedy 2006-02-15 04:46:27
Documentary  2006-02-15 04:46:27
Drama 2006-02-15 0446:27
Family 2006-02-15 04:46:27
tinyint(3) UN Foreign 2006-02-15 04:46:27

category id

cateqory id PII< ) 10 Games 2008-02-15 04:46:27
name warchar({25) category 1

last_update timestar'ﬁp acr

Object Info

[ 2 film_cateqaory
b = film_text
> inventory
[ 2 lanquage
=

GELELEN= i Schemas
Information

Table: category

Columns:

LYo v e L = T L L




NGO 1116 A

Demo Time © A\ j;.\.-};;f i‘"\\\\i

- x Startup the Server..




Demo Time ©

x Server Administration
— run the local instance
—> create users
- export/import
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Demo Time ©

x SQL Development
- browse the schema
— create/alter tables
—> run queries
— export results
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Demo Time © ML
NeJo TG A T

~ x Install the “sakila” schema




Demo Time ©

x Data Modeling
- browse / alter the schema
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phpMyAdmin

Eile Edit View History Bookmarks Tools Help
r c S (i http:/meww.cs.tau.acil/phpmyadmin/index.php vr - [M- Google L
it phpMyAdmin + -
|
php
Welcome to phpMyAdmin

rLanguage

English -

rLogin

Username: f

Password:
Done F105% &

54



phpMyAdmin

x Another tool for managing MySQL

x Installed on tau, and reachable from home without
a tunnel!

https://www.cs.tau.ac.il/phpmyadmin/index.php
(note the https)

x To install at home, download from:
http://www.phpmyadmin.net/
(requires php server so its not recommended unless you
are familiar with these stuff...)

5%


https://www.cs.tau.ac.il/phpmyadmin/index.php
http://www.phpmyadmin.net/

@ www.cs.tau.acl / mysqlsrv.cs.tau.ac.il / sakila | phpMyAdmin 3.1.2debl - Mozilla Firefow

File Edit View History Bookmarks Tools Help

@v (G £y |l httpy//www.cs.tau.ac.il/phpmyadmin/index.php?target=server_status.php&token=d3713df63248f28da97ab9c79t 77 ~| *8- Google »
s PhpMyAdmin % an. www.cs.tau.ac.il / mysqlsr... x | + -
WM'I’:E drndn ©d server: mysqlsrv.cs.tau.ac.il p (@ Database: sakila i
[ Structure 7sQL J'Search (GiQuery @uExport [iilmport %ZoOperations
Table Action Records!  Type Collation size  Overhead
Database [] actor E 5 @ = @ X 200 |nnoDB  uifS_general_ci 32.0 KiB =
sakila (23) A . N N _ -
[[] actor_info ) = [ X ~0®  View —
sakila (23) [] address E & B = @ X £02 |nnoDB  utf8_general ci 96.0 KiB -
& actor [[] category E 5 B = @ X 16 InnoDB  utiS_general_ci 16.0 KiB =
clor_infi — -
g ;d;;‘:: [] city E 5 B = @ X &00 InnoDB  uif8_general_ci 640 EiB -
I _— : :
g Eﬁfg"“’ [[] country E 5§ B %= | X 108 |nnoDB  uff8_general_ci 1.0 EiB -
t - : i
g EE;FD;:EF [[] customer E &5 @ = W X 533 |nnoDB  utf8_general_ci 128.0 KiB -
g ;:J:Dmer—lm [ ] customer_list ) > [ X ~0?  View -— = =
g E:m-gg;m ] film E 5 B = @ X 1,000 InnoDB  utfS_general_ci 272.0 KiB -
g EE‘E’L [] film_actor E 5 B = @ X 5,462 InnoDB  uifS_general_ci 272.0 KiB - L
g :;:;:;D;: [] film_category E 5 @ 3 @ X 1,000 InnoDB  uifs_general_ci 0.0 EiB -
B nicer_but_slower_film_list film list =] * [ X ~0%  View — - -
B payment l:‘ — Ey | ,
g = by_film_category ] | i=s E 5 B % @ X 1,000 MyISAM utf8 general ci 3178 KiB 2
g = Iefzfs:w:stuﬂa [[] inventory E & B = @ X 4,581 |nnoDB  utfS_general_ci 368.0 KiB =
s1a’
g ﬂaﬁ_lm [[] language B O+ X & InnoDB  uffs_general_ci 16.0 KiB =
slore
[] nicer_but slower_film_list Y ¥ @ X ~02  View — = =
[[] payment N E ¥ [ X 1,043 |nnoDB  uffS_general_ci 2.1 MiB -
[] rental 5 B = @ X 15,044 |nnoDB  wtf8_general ci 2.7 MiB =
[[] sales_by_film_category ) [ X ~0?  View -— = =
[| sales_by store ) > | X ~02  View -— = =
[] staff E 5§ B 3 @ X 2 InnoDB  utfS_general_ci 36.0 KiB -
[] staff_list 5 B | X ~0%  View = = = B
[] store E 5 B = @ X z InnoDB  utf8_general ci 48.0 KiB -
23 table(s) sum ~47,273 MylSAM latin1_swedish ¢i 6.6 1sB 0B
| Check All / Uncheck All With selected: *
15 Print view [ Data Dictionary
|— ‘. Create new table on database sakila | I+
Done



Agenda

x Bureaucracy...

x Database architecture overview

x SSH Tunneling

x Intro to MySQL

x Comments on Homework
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“Sakila” Schema

x We will use the “Sakila” schema
http://dev.mysql.com/doc/sakila/en/

x |[nstalled as an example with the
community server

x Already installed on TAU's server:

username: sakila

password: sakila
schema: sakKila
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http://dev.mysql.com/doc/sakila/en/

Homework Notes

x SQL functions and arithmetic conditions.
x ‘strings’

x LIKE (%), LOWER

x Use the Syntax help in Query browser

x MAX, MIN

x IN
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MySQL Queries

x For now, only general SQL queries

x Not everything we discussed is enabled In
MySQL!

x Manual
+ http://dev.mysql.com/doc/refman/5.6/en/index.html

)

My
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http://dev.mysql.com/doc/refman/5.6/en/index.html




