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Database Access via JDBC

The Java Database Connectivity (JDBC) interface enables
any Java program to send SQL queries to any database, and
receive back result tables with the desired data.

Similar to the basic idea of Java in writing a program that
will run on any hardware platform, JDBC enables the
development of programs which function with nearly all
commercially available DBMSs. Apart from the general
popularity of Java, this is the fundamental reason for the
widespread acceptance of JDBC.

In order to guarantee the general database access, JDBC
defines a certain core functionality supported by all DBMSs,
This common denominator can be implemented by JDBC.

—  This implies that different product characteristics and manufacturer-
specific optimizations are ignored by the JDBC standard.
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Database Access via JDBC (cont)

One prerequisite for the use of JDBC is the availability of a
JDBC driver for the database being utilized.

The JDBC driver translates the JDBC queries of the Java
database client into the respective supplier-specific calls.

The simplest version on the Windows platform is the Open
Database Connectivity (ODBC) interface. ODBC also
enables different databases to function via a uniform
Interface.

JDBC and ODBC are both based on the same idea. Using
the JDBC-ODBC bridge, it is possible to access an ODBC
data source via JDBC.
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Different Methods for Database Access

The figure on the next slide summarizes the various options
available for accessing a database.

The client software typically communicates with the server via a
proprietary interface. The drivers translate JDBC or ODBC
commands into the respective database specific calls.

The user can also access the database using an SQL specific tool.

One disadvantage of the ODBC solution is that every computer on which
a Java database application is to run, the ODBC connection must be
configured.  This contradicts the Java principle “write once, run
anywhere”. The way around this is through the use of servlets in which
the only computer on which the ODBC must be configured is the one on
which the servlet engine will run. If a database application is installed on
several computers or distributed as an applet, the JDBC-ODBC bridge is
not an option as the ODBC connection would have to be configured on
every computer.
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JDBC Database Access

For the time being we will focus on the JDBC API for database
access and not concern ourselves with ODBC (we’ll look in more
detail at ODBC later).

JDBC is almost always used with a RDBMS. However, it can be
used with any table-based data source. This means that it also works
with applications like Excel.

The separation of the JDBC API from the particular database drivers
enables the application developer to change the underlying database
without modifying the Java code that accesses the database.

Most commercially available RDBMSs provide JDBC drivers and
there are many third-party JDBC drivers available.

We will focus on the JDBC and use it to manipulate a MySQL
database. We’ll discuss JDBC in more detail later.
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MySQL RDBMS

MySQL Is a database server (although it does come with a
set of simple client programs). The current stable version is
5.0.18 and can be downloaded from www.mysqgl.com. (Any
of the versions of MySQL 5.0 will be fine for our purposes.)

It Is typically used in thin client environments. In other
words, It Is used Iin client-server systems where the bulk of
the processing and storage takes place on the server, and the
client is little more than a dumb terminal.

MySQL performs multithreaded processing, which means
that multiple clients are allowed to connect to it and run
queries simultaneously. This makes MySQL extremely fast
and well suited to client-server environments such as Web
sites and other environments that process numerous
transactions for multiple users.
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Installing MySQL 5.0

Once you’ve got MySQL downloaded, go through
the iInstallation process. It may vary somewhat

depending on platform.

I’ve illustrated the basic install on Windows XP
over the next few pages, just to give you an idea of
what you should be seeing.

(
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Installing MySQL 5.0

Once you’ve got MySQL downloaded, go through the installation
process. It may vary somewhat depending on platform.

I’ve illustrated the basic install on Windows XP over the next few pages,
just to give you an idea of what you should be seeing.

Once the Window installer is running you should see the following
window appear:

& MySQL Server 5.0 - Setup Wizard

Welcome to the Setup Wizard for MySOL
Server 5.0

The Setup Wizard will install MySOL Server 5.0 release 5.0,15
an yaur corputer, To continue, dlick Mext,

WARMNING: This program is protected by copyright law,

[ Mext> [ Cancel ]
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Installing MySQL 5.0 (cont)

Your choice here.
For this course, a

i MySQL Server 5.0 - Setup Wizard

Setup Type

Choose the setup bype that best suits vour needs,

Please select a setup kype.

Comman program Features will be installed, Recommended Far
general use,

typical set-up will be O Complete
f.ne w4 &l program Features will be installed, (Requires the mosk disk
Ine. e X space. )
() Custom
- Choose which program features wou want installed and where they
'; - will be installed. Recommended For adwanced users.
« Back ][ Mext = ] [ Cancel
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Installing MySQL 5.0 (cont)

i MySOL Server 5.0 - Setup Wizard

Ready to Install the Program f
The wizard is ready to begin installation.

If wou wank ko review or change any of your installation settings, click Back, Click Cancel ko
exit the wizard,

Current Settings:

Setup Type:

Typical Select the destination
Destination Folder: folder for the install.

E:\Proagramm FilesiMy SQLMySOL Server 5,00

< Back ]| Install i [ Cancel
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Installing MySQL 5.0 (cont)

MySQL.com Sign Up - Setup Wizard

MySOL.com Sign-Up
Login or create a new MyS0L . com account,

Please log in or select the option to create a new account,

{;_} Create a new free MySQL.com account

If wou do nok wet have a MySQL.com account, select this
option and complete the Following three steps.

. . () Login to MySQL.com
Agam’ your choice Select this option if vou already have a MySOQL.com account,
here. |If you want to Flease specify your login information below,
skip the sign-up that's Email address: | |
fine.

Password; | |

(" skip Sign-Up

Mext = ] [ Cancel
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Installing MySQL 5.0 (cont)

it MySOL Server 5.0 - Setup Wizard

Wizard Completed

Setup has finished installing My3QL Server 5.0, Click Finish to
exit the wizard,

Configure the MySQL Server now

IJs& this option ko generate an optimized My3CL config
file, setup a Windows service running on a dedicated port
and ko set the password For the root acoount,

Zancel

« Back

If everything has good
well up to this point, you
should see a window
similar to this one. Click
the Finish button, cross
your fingers, and hang-
on while the installer
configures your system
and gets MySQL up and
running as a service.
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard

Yelcome to the MySOL Server Instance
Configuration Wizard 1.0.8

The Configuration Wizard will allow you to configure the
MySOL Server 5.0 server instance, To Continue, click
ek,

Initial server
configuration window

Mext = ] [ Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard
MysSL Server Instance Configuration f
Configure the MySQL Server 5.0 server inskance,

Please select a configuration kype.

(*) Detailed Configuration
L cChoose this configuration bype to create the optimal server setup For

/

/ ! _-.'I this machine.
Your choice here. If
you are not sure if () standard Configuration
i . ! “‘-a Use this only on machines that do not already hawve a MySQL server
there is already a > installation. This will use a general purpose configuration for the
MySQL server on your server that can be tuned manually.

machine, choose the
detailed configuration
setting.

< Back ] [ Mexk = ] [ Cancel
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Installing MySQL 5.0 (cont)

Choose the
developer machine
option

MySQL Server Instance Configuration Wizard

MysSL Server Instance Configuration

Configure the MySQL Server 5.0 server inskance,

Flease select a server bype, This will influence memary, disk and CPU usage,

|_» (%) Developer Machine

- This is a development maching, and many other applications will be
run on ik, MySOL Server should onlky use a minimal amount of

MEmary,

() Server Machine

o Several server applications will be running on this machine, Choose
g this option For webfapplication servers, MySOL will have medium
MEMmory Usage.

() Dedicated MySQL Server Machine

=l This machine is dedicated to run the MySQL Database Server, Mo
ﬂ _' other servers, such as a web or mail server, will be run, MySOL wil

utilize up ko all available memary:,

< Back. ] [ Mext = ] [

Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard

MysSL Server Instance Configuration

Configure the MySQL Server 5.0 server inskance,

Please select the database usage.

p () Multifunctional Database

Choose the j General purpose dakabases, This will opkimize the server for the use

multifunctional
database option

of the Fask kransactional InnoDE storage engine and the high speed
MwISAM storage endine.

() Transactional Database Only

-j Cptimized for application servers and transactional web applications,
[——1_  This will make InnoDE the main storage engine. Mote thak the
Wi MyISaM engine can still be used,

(") Non-Transactional Database Only

| suited for simple web applications, monitoring or logging applications

m,-”' as well as analysis programs. Only the non-transactional MyISAM
= skorage engine will be activated.

< Back ] [ Mexk = ] [ Cancel
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Installing MySQL 5.0 (cont)

Choose the
installation path to
keep InnoDB
tables in same
area as other
MySQL files

MySQL Server Instance Configuration Wizard

MysSL Server Instance Configuration

Configure the MySQL Server 5.0 server inskance,

InnoDB Tablespace Settings

\

should be placed.

Flease select the drive for the InnoDE datafile, if wou do not want ko use the defaulk settings,

Please choose the drive and directory where the InnoDE tablespace

|E: v| |Insta||atiu:un Path

v []

Drive Info

Yalurme Mame:;

File Syskem: NTFS

B : : B Diskspace Used

[[] 140.7 GB Free Diskspace

Mexk =

< Back. ] [

] [ Cancel
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Installing MySQL 5.0 (cont)

Select manual setting
for this option. The
default is 15, | set mine
to 10, but you can use
any number you would
like, but pick something
greater than 2 or 3.

MySQL Server Instance Configuration Wizard
MysSL Server Instance Configuration f g
Configure the MySQL Server 5.0 server inskance, 1

Flease set the approximate number of concurrenct conneckions ko the server,

() Decision Support (D55}, 0LAP

= Select this option for database applications that will nok require a
@ high number of concurrent connections, & number of 20 connections
will be assurmed.

(") online Transaction Processing {OLTP)
Choose this option For highly concurrent applications that may have
ak any one kime up ko 500 active connections such as heavily loaded
web servers,

{(*) Manual Setting

méi Please enter the approximate number of concurrent conneckions.
Concurtent connections: 1EI| W
[ < Back. ] [ Mext = ] [ Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard

MysSL Server Instance Configuration

Configure the MySQL Server 5.0 server inskance,

Please set the networking options.

Enable TCP/IP Networking

Enable this to allow TCPYIP connections, When disabled, only local
o connections through named pipes are allowed.
Accept all - Port Mumber:
defaults in this
window

Please set the server SQL mode,

Enable Strict Mode

This option forces the server to behave more like a traditional
database server, It is recommended to enable this option.

< Back. ] [ Mext = ] [

Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard
MysSL Server Instance Configuration f
Configure the MySQL Server 5.0 server inskance,

Please select the default character set,

(*) standard Character Set
Makes Latinl the default charset, This character set is suited For

English and other West European languages.

Your choice | —*

agam (") Best Support For Multilingualism

9 Make UTF3 the default character set, This is the recommended
character set For staring text in many different languages.

(" Manual Selected Default Character Set / Collation
Please specify the characker set to use,

Character Set: |Iatin1 w |

[ < Back ] [ Mexk = ] [ Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard

MysSL Server Instance Configuration

Configure the MySQL Server 5.0 server inskance,

Flease set the Windows options.

Accept default options

bis aption i Lo |

default, but you can mark
and accept it if you want to
include MySQL file locations
In your PATH Statement.

> Install As Windows Service
o This is the recommended way ta run the MySOL server
@ an \Windows,

Service Mame: |MySQL R

Launch the MySQL Server automatically

| > Include Bin Directory in Windows PATH

Check this option to include the directory containing the
server | cient executables in the Windows PATH wariable
s0 they can be called from the command line.

< Back. ] [ Mext = ] [

Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard

Accept default setting and —
enter a password fOI' the rOOt MysSL Server Instance Configuration
(Superuser Wlth a” privileges Configure the MySQL Server 5.0 server inskance, .

by default). Enabling root
access from remote machines

Please set the security opkions,
. | if il b > Modify Security Settings
IS ONnly necessary It you wi e
aCCGSySing the Dé aé/ the root ‘ Mew root password: |:| Enter the rook password,
user from a remote machine — Lo [ ]

we will not be doing this in this
course.

Confirm: Retype the password,

[ ]Enable roat access From remate machines

|:| Creake An Anonymous Account
d This option will create an anonymous account on this server, Please
/ note that this can lead to an insecure system.
Do not enable this

option
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard
MysSL Server Instance Configuration f
Configure the MySQL Server 5.0 server inskance,

Ready to execute ...

(_J Prepare configuration

Configuration is about to () Write configuration file
begin. Now cross your () Start service
fingers, toes, and anything () Apply security settings

else you have, take a deep
breath, click the Execute
button and close your eyes
for a few seconds.

Please press [Execute] to start the configuration.

< Back ] [ Execute | [ Cancel
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Installing MySQL 5.0 (cont)

MySQL Server Instance Configuration Wizard
MysSL Server Instance Configuration
Configure the MySQL Server 5.0 server inskance,

Processing configuration ...

(] Prepare configuration
(] “Write configuration file  (E:Program FilesiMySQUMySOL Server 500y ind)

(] Start service

v

' ) Appl ity setti
You've successfully ) Apply security settings

installed MySQL” Configuration file created.
Windows service MyS(L installed.

Service started successfully.
Security settings applied.

Press [Finish] to close the Wizard.
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Running MySQL 5.0

If you’ve successfully installed MySQL, it should now be
running as a service on your machine. It will start
automatically when your machine boots.

Go into your listing of programs (from the start menu at the
bottom: All Programs) and you should see MySQL appear.
Since you will be running MySQL clients a lot, it will be
easier if you pin the MySQL Client to the start menu.

To verify that MySQL is running properly as a service you
can either check the process window or run a MySQL client.

P
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Running MySQL 5.0 (cont)

Enter the password you
provided during the MySQL
installation procedure as the

root user.
#- MySQL Command Line Client

Enter password: oo

Welcome to the MySQL monitor. GCommands end with ; or “g.
Your MySQL connection id is 2 to server version: 5_B.18-nt
Tupe ‘help;:’ or ‘“h' for help. Type *“~c’ to clear the buffer.

muysgl>

Hopefully, you see this output from
MySQL. The MySQL server is now
awaiting a command from this client.
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Running MySQL 5.0 (cont)

e MySOL Command Line Client

Enter password: e

Welcome to the MySQL monitor. Commands end with ;5 or “g.

Your MuSQL connection id iz 3 to server version: 5. B.18-nt

Type *help:’ or *~h' for help. Type '“c’ to clear the buffer.

mysgl* show databases:

+

List all databases managed by this
MySQL server which are

accessible to this client.

information_schema

1
[]
mysgl !
1
[]

rows in set (A.BH@ sec)

musgl> exit:

Terminate client
connection.
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Specifying A Database Within MySQL

Unless, it is specifically stated, in the following slides we’ll
assume that the user has root-level privileges.

To select a database for use in MySQL the use command
must be issued. In the example below, we’ll select the bi1kedb
database.

n+. MySQL Command Line Client

Enter password: oo
Welcome to the MySQL monitor. GCommands end with ; or “g.
Your MySQL connection id is 14 to server version: 5_B.18-nt

Tupe ‘help;:’ or ‘“h' for help. Type *“~c’ to clear the buffer.

myzgl» zhow databaszes;

——————————————————————

——————————————————————

i information_schema i MySQL aCknOWIedgeS
i bikedh selection of bikedb
: database.

——————————————————————

4 rowz in set (A.BAA zec?

muysgly use hikedh;
Database changed

musgqly _
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Viewing the Schema of a Relation

To see the schema of a relation within a database, use the
describe <tablename> command as illustrated

below.

e+ Command Prompt (2) - mysql -u root -p -8 ﬂ

create table hikes <

> bikename varchar(3@8> NOT NULL, Specify which table’s schema
Selor parehanc15), to describe. All information

cost int¢5), regarding the schema visible

purchased date.

mileage int<6>, to the user is displayed.
primary key Chikename?

Query GH: B rows affected {B.85 sech

musgl> describe bikes;
+

___________ $—

hikename

varchar<3a>»
int{2>
varchar<is>»
int<5»

date

zize
color
cost
purchaszed

rows in se

CA.B@ sec)

o ——————— e -
o e ——— -
e e - ==
o ——————— e -

L T R

\
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Viewing the Relations of a Database

Once a database has been selected you can see the relations
(tables) within that database with the show tables

command as illustrated below.

.. MySOL Command Line Client - |I:I|ﬂ

Show tables command lists
all the relations within a
database visible to the user.
There are two tables in this
database.
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Running a Simple Select Query in MySQL

Within the MySQL monitor, running an SQL query is straight forward. The
example below illustrates a simple selection query on the bikes table of the
b 1kedb database.

The tuples within the bikes
table are displayed as the
w. MySQL Command Line Client result of the query.

muysgl>
muzgl>
mysgl> zelect =
—* from bhikes;
—— e
hikename

Battaglin Carrera

Bianchi Corsze Evo 4
Bianchi Evolution 3
BianchirsLiguigas FG

red white
celeste
celeste
celesteshlue
hluesorange

red
hlueshlack
orange
redsgreen
hlue

2881-A3-14
2884-12-22
2883-11-16
2885-12-82
2082-a7-27
1976—-H3-H1
2885-82-82
2084-A8-12
2880-85-A1
1998-11-688
1922-83-81

Colnago Dream Rabhobank
Colnago Superissimo
Eddy Merckx Domo

Eddy Merckx Molteni
Gianni Motta Personal
Gios Torino Super
Schwinn Paramount Pi4

S Ry
S Ry
o - m=
S Ry
LG L ELE LR E LR E LR E LTI B

\
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Creating a Database in MySQL

. From the MySQL monitor enter create database <db name>

n-. MySOL Command Line Client

Enter password: oo

Welcome to the MySQL monitor. GCommands end with ; or “g.
Your MySQL connection id iz 1 to server version: 5_B.18-nt

Tupe ‘help;:’ or ‘“h' for help. Type *“~c’ to clear the buffer.

muyzgl> show databases;
+

Create new database

information_schema ithi
fnlorn from' within MySQL
mysgl monitor.

muysigly create databasze sample;
Query 0K, 1 rouw affected (B.B1 sec?

infornation_schema Subsequent listing shows
1KE
mys gl newly created database

sample

rows in set (B.AA sech

musgly

(
\_ el
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Dropping a Database in MySQL

name> command.

#- MySQL Command Line Client

mysigly create database sample;
Query 0K, 1 rouw affected (B.B1 sec?

muyzgl> show databases;
+

information_schema
bikedh

mysgl

sample

rows in set (B.AA sech

myzgl> drop databasze sample;
Query OK, B rows affected <(B.A3 sec

]

+
1
]

+

information_schema
bikedh
musgl

rows in set (B.AA sech

musgly

From the MySQL monitor execute the

drop database <db

BEE

From within the MySQL
monitor, no warning is
given when dropping a
database. Be very
sure that this is what
you want to do before
you do it.
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Manipulating Tables in MySQL

The creation of a database does not place any relations into the database.
Relations must be separately created.

To create a table within a database, first select the database (or create one
If you haven’t already done so), then execute the create table
command.

v MySOL Command Line Client

mysgl» create databaze sample:;
Query OK. 1 row affected (H.HA secl

mysgl*» uze sample;
Databaze changed
mysgl*» create tahle articles (
—» article_id int<{?>» not null anto_increment.
—» headline text not null,
—» data_post datetime not null defanlt ‘HA000-A8-A0 OA:80:-88° .
—» text_body text.
—* who_created int<{?> default null.
—» email_sent int<l> not null default ‘@°,
—-» date_email datetime default null,
—=» who_approved int<?> default null,.
—=» pic varchar<255> default null.
—i grimary key Carticle_id>
Query OK, B rouws affected (A.B8 zech

musqgql> _

\
COP 4710: MySQL Part 1 Page 39 Mark Llewellyn © %\/




Manipulating Tables in MySQL (cont.)

Screen shot showing newly created table.

»-. MySQL Command Line Client

-2 23
Query 0K, B rouws affected (0.08

myzsgl> describe articless;
4+

auto_incremen

headline

data_post datetime AAAA-AR-A0 AA:Ad:-AA

text_body text MULL

who_created int{9> HULL

email_sent int<d> a
1

1

date_email datetime

1

1

who_approved int{?>
varchar(255>

+
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Manipulating Tables in MySQL (cont)

The create table command has the following general
format:

create |[temporary] table
[1T not exists] tablename
[ (create _definition, ...)]

[table options] [select statement];

If the [if not exists] clause is present, MySQL will produce
an error message If a table with the specified name already
exists in the database, otherwise the table is created.

(
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Manipulating Tables in MySQL (cont)

A temporary table exists only for the life of the current database
connection. It is automatically destroyed when the connection is
closed or dies.

Two different connections can use the same name for a temporary
table without conflicting with one another.

Temporary tables are most useful when queries get complex and
Intermediate results become useful. Also, versions of MySQL
earlier than version 4.1 do not have subselect capability and
temporary tables are a convenient way to simulate subselect query
results.

Note: Non-root users require special permission to be able to create temporary tables.
These users must have the Create tmp_tables privilege set in the user grant table. We'll
see more on this later.

r
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Creating A Temporary Table From A Select Query

n+. MySOL Command Line Client

mysgl> select * from bhike
—

A SELECT query

hikename

Battaglin Carrera
Bianchi Corse Evo 4
Bianchi Evolution 3
BianchisLigquigas FG
Colnago Dream Rabobank
Colnago Superissimo
Eddy Merckx Domo

Eddy Merckx Molteni
Gianni Motta Personal
Gios Torino Super
Schuinn Paramount P14

red-swhite
celeste
celeste

celestesblue

bluesorange
red
blueshlack
orange
reds/green
blue

2801-A3-14
2804—12-22
2803-11-16
2885-12-82
2802-A7-27
1996—A3-A1
2805-A2-A2
28040812
2808—-A5-A1
1998-11-A8
1992-A3-81

produces a result
set which has been
extracted from one
or more tables. A
table can be
created with the

R

o mm
o e
$ e e e —————— e
o e

results of this data
using the create
table command.

rows in set (A.HUH@ secl

muysgl> create temporary tabhle celestehikes
—» zelect =
—» from hikes
—»* where color = ‘celeste’;

Query 0K, 2 rows affected (A.A7 sec)

Records: 2 Duplicates: B Warnings:

myzgl>* show tables:

Notice that
temporary tables
do not appear in a

2004-12-22 table listing.

2083-11-16

i Bianchi Corse Evo 4
Bianchi Evolution 3
—_— T

2 rows in set (A.AB se

+
1
1

+
1
]
1
1

+

$ o
[F e -
$ o

;o —
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A First Look At The MySQL Query Browser
Query input window | =T

.‘) SELECT * FROH bikes H / w m

Rafresh Exacute -
| € Resultset 1 Jm‘
% bikename size | color ) cost | purchaszed mileage | /*& |
p Battaglin Carrera B0 reddwhite 4000 2001-03-14 11200 + | bikedb
Bianchi Corse Evo 4 58 celeste 5700 2004-12-22 200 . il bi
. bikes
Bianchi Evolution 3 93 celeste 4800 20031116 2000

» | bluchikes

Bianchi/Liquigas FiG 58 celeste/blue REOD  2005-12-02 u] » | information_schema
Colnago Dreamn Rabobank 60 blus/orange 5500  2002-07-27 4300 v [ mpzq)
Colnago Superizsimo 529 red 3800 1996-03-01 13000 b zample
Eddy Mercks Doma 58 blus/black B300  2005-02-02 ] — test
Eddy Merchkx Malteni 53  orange 5100 2004-08-12 u]
Gianni Motta Personal 59 redi/green 4400 2000-05-01 avon
Gioz Torina Super B0 blus 2000 1938-11-08 000
Schwinn Paramount P14 B0 blue 1800 1992-03-01 200
Database selection window
Result set window S | Funeton
1 Data Manipulation

[ Data Definition
[ MySOL Utiliy
[ Transactional and Lacking

11 rows Fetched in 0.0043s (0.0004s5) || # Edit | | || | B Last | B seanch

1: 1
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