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About me

> Sr. Solutions
Architect at G2i1X

> Member of Apache
Maven PMC,
Continuum, Archiva

> Eclipse IAM co-lead
> elc...

D
@ oun




JavaOne

Index

1. The tools

2. Maven Integration Tests

3. Maven & Selenium

4. Adding Continuum to the Mix

5. Testing in Different Environments
6. And Now in the Cloud

S




JavaOne

1. The tools
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Build: Apache Maven
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Build: Apache Maven

> Build tool and more
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Build: Apache Maven

> Build tool and more
> Dependency management
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Build: Apache Maven

> Build tool and more
> Dependency management
> Execution of unit/integration tests

Maven
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Build: Apache Maven

> Build tool and more

> Dependency management

> Execution of unit/integration tests
> Start/stop application server

Maven
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Build: Apache Maven

> Build tool and more

> Dependency management

> Execution of unit/integration tests
> Start/stop application server

> Automatic application deployment

Maven

S
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Test Cases: TestNG
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Test Cases: TestNG

> Unit/integration tests

)




JavaOne

Test Cases: TestNG

> Unit/integration tests
> parameterized tests
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Test Cases: TestNG

> Unit/integration tests
> parameterized tests
> parallel testing
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Integration Tests: Selenium

> Ul and Integration testing
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Integration Tests: Selenium

> Ul and Integration testing
> Tests run in the browser
* support for multiple browsers
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Integration Tests: Selenium

> Ul and Integration testing
> Tests run in the browser

* support for multiple browsers
> Tests can be recorded

* No need for developers writing tests
* Selenium IDE Firefox plugin

S
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Continuous Integration: Apache Continuum

P
continuum
"
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Continuous Integration: Apache Continuum

> Tight integration with Apache Maven
* dependency handling

>
continuum

h—/
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Continuous Integration: Apache Continuum

> Tight integration with Apache Maven
* dependency handling
> Trigger builds
* when integration tests change
* when the webapp changes
* when the webapp dependencies change

_———

continuum

‘-—/
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Cloud Computing: Amazon Web Services
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Cloud Computing: Amazon Web Services

> Amazon S3
» storage
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> Amazon S3
» storage

> Amazon SQS
* queue service
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Cloud Computing: Amazon Web Services

> Amazon S3
* storage

> Amazon SQS
* queue service

> Amazon Mechanical Turk
* manpower

»




JavaOne

Cloud Computing: Amazon Web Services

> Amazon S3
* storage
> Amazon SQS
* queue service
> Amazon Mechanical Turk
* manpower
> Amazon EC2
* computation

S




2. Maven integration tests

Maven
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The webapp to test

> appfuse-struts

SSun )

microsystiems
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A new Maven project

> appfuse-selenium

<groupld>org.appfuse</groupId>
<artifactId>appfuse-selenium</artifactId>
<version>2.0.2-SNAPSHOT</version>
<packaging>war</packaging>

<name>AppFuse Selenium testing</name>

)
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that depends on

> appfuse-struts

<dependency>
<groupld>org.appfuse</groupId>
<artifactId>appfuse-struts</artifactId>
<version>2.0.2</version>
<type>war</type>

</dependency>

N
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using Cargo to run it

> automatically

<plugin>
<groupId>org.codehaus.cargo</grouplId>

<artifactId>cargo-maven2-plugin</artifactId>

N

Wednesday, June 3, 2009




JavaOne

Record Selenium tests

& Selenium IDE *

> SeleniumIDE

File Edit Options

Base URL  http:/jwwww,google.com)

Yalue

Target I think record playback is a wonderful thing [ Find

) Run (O wak ) Step [ 1% )0
Editor Source
: Command Target Yalue
open /
type q selenium IDE rocks!
clickAndW ait btnG
clickandwait ink=&ntony Marcan...
clickandWait ink=5 comments
§asserl:TextPresent I think record playba...
Command  assertTextPresent e}

Log Console

Info v [ Clear

&

& Sun

microsysiems
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as Java

- Firefox File Edit m Window Help

®00 Seleniul  Options...
Base URL http://localhost: 18880

Clipboard Format

ast Slow

package com.example.tests; T

import com.thoughtworks.selenium.*;
import java.util.regex.Pattern;

public class NewTest extends SeleneseTestCase {

; public void setUp() throws Exception {

4 setUp("http://localhost:18880/", "*chrome"); b

}

public void testNew() throws Exception {
selenium.open(”/mainMenu.html®);
selenium.click("link=Administration");
selenium.waitForPageTolLoad("30000");
selenium.type(”j_password", "admin’),
selenium.click("rememberMe");

selenium.click("/ /input{@name='login']"), :
selenium.waitForPaaeTcLoad("30000™: X
Log | Reference | Ul-Element | Rollup Info + Clear

L

Main Menu | AppFuse - Mozilla Firefox

HTML

»  Java - Selenium RC

C# - Selenium RC
Perl - Selenium RC
PHP - Selenium RC
Python - Selenium RC
Ruby - Selenium RC

Ruby - Selenium IDE 0.7 (deprecated)

Edit Profile

Administration

‘on and style to open source Java.

>

as been updated successfully.

le

-

< Sun

e fsiia ot aciantt ©oncc 1w
crosysiems

File

ML Valid | CSS Valid | Logged in as: admin

you have logged in successfully! Now that you'
l;lg options:

(- |

16
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test cases

. . public void setUp() throws Exception {

> USIng Selenlum API setUp("http://localhost:1888@/", "*chrome");
}
public void testNew() throws Exception {

selenium.open("/mainMenu.html™);
selenium.click("link=Administration™);
selenium.waitForPageTolLoad("30000");
selenium.type("j_password", "admin");
selenium.click("rememberMe");
selenium.click("//1input[@name="1login"']");
selenium.waitForPageTolLoad("30000");
selenium.click("1link=Edit Profile");
selenium.waitForPageTolLoad("30000");
selenium.click("link=Main Menu");
selenium.waitForPageTolLoad("30000");
selenium.click("link=Edit Profile");
selenium.waitForPageTolLoad("30000");
selenium.click("document.forms[@].elements[24]");
selenium.waitForPageTolLoad("30000");

N
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http://localhost:18880
http://localhost:18880

JavaOne

breakpoint

> Selenium tests in Maven IT project

S
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3. Maven & Selenium
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Selenium Architecture

Windows, Linux, or Mac (as appropriate)...

Internet Explorer Firefox Safari

| Selenium Core | | Selenium Core | | Selenium Core |

A
4 N
Selenium
server
\_ /

XM ENDTICINY. ORI oo e o e e e T o e i

Java, Ruby,
Python. Perl,
PHP or .Net

N

microsysiems
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Maven & Selenium

> Start Selenium server locally
> Run integration tests
> Stop selenium server

»
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Selenium Maven plugin

> http://mojo.codehaus.org/selenium-maven-plugin

> selenium:start-server
> selenium:stop-server

&y
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http://mojo.codehaus.org/selenium-maven-plugin/

JavaOne

Selenium Maven plugin

<plugin>
<groupld>org.codehaus.mojo</groupld>
<artifactld>selenium-maven-plugin</artifactld>
<version>1.0-rc-1</version>
<executions>
<execution>
<ld>start-selenium</1d>
<phase>pre-integration-test</phase>
<goals>
<goal>start-server</goal>
</goals>
</execution>
</executions>
<configuration>
<background>${selenium.background}</backgrounds>
</configuration>
</plugin>

)
@Sun .
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® iTerm Shell Edit View Bookmarks Window Help VYOO EE D 3 T 4 (= (Charged 17:15 Q

Selenium Remote Control v1.0-beta-2 [2571], with Core v1.0-beta-2 [2330]

’ b 1 - - N e P — - - . = - —— — — — — . - - ” 3 . - — < -
o R C LX) (M) (L] chrome://src/content/RemoteRunner.htmi?sessionid=355b53381f3b40b390b138edd2cc1b0l&multiwind Ly v ) = (I(,}* Coogle Q 4
Sy T etz - - ——— L
Most Visited ~ Cetting Started  Latest Headlines & ' ,’—crmr
Selenium Functional Testing for Web Apps [Command‘mstory:' 2 . Q=
Open Source From ThoughtWorks and Friends click(//ul[@id="primary-nav’')/1i[4)/ul/1li[4)/a) 4
waitForPageToload(30000)
3 : click(//ul[fid~"primary-nav')/1i[4)/ul/1i[6]/a)
( View DOM fS’mw tog ) . Slow Mode waitForPageToload(30000)
click({link«Main Menu)
355b53381f3b40b390b138Bedd2cc1b01 waitForPageToLoad(30000)
L |
®n0o Main Menu | AppFuse =

@! > Z')(C')v _(_X ) (ﬁ)(u http: //lecalhost: 18880/ mainMenu. iml o7 v\.< IGl:/ Google Q\'_

L..
 Most Visited ~  Getting Started  Latest Headlines

AppFuse

Providing integration and style to open source Java.

Main Menu Edit Profile Administration - Logout

Congratulations, you have logged in successfully! Now that you've logged in, you
have the following options:

Edit Profile

Upicad A File

Version 2.0.2 | XHTML Valig | CSS Valid | Logged in as: admin £ 2003-2008 Your Company Here

@Sun 2
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Running TestSuite

log47j:WARN No appenders could be found for logger
(com.thoughtworks.selenium.grid.tools.ThreadSafeSeleniumSessionStorage).

log4]j:WARN Please initialize the log4j system properly.

DEBUG [btpool@-5] UserAction.edit(117) | checking for remember me login...

DEBUG [btpool@-8] LookupDaoHibernate.getRoles(20) | Retrieving all role names...

DEBUG [btpool@-8] StartuplListener.setupContext(102) | Drop-down initialization complete [0K]
INFO [btpool@-8] ReloadAction.execute(34) | reload complete, reloading user back to: http://localhost:
18880/admin/activeUsers.html

DEBUG [btpool@-3] UserAction.edit(117) | checking for remember me login...

DEBUG [btpool@-3] UserAction.edit(117) | checking for remember me login...

Tests run: 1, Failures: @, Errors: @, Skipped: @, Time elapsed: 89.703 sec

Results :
Tests run: 1, Failures: 0, Errors: @, Skipped: 0

[INFO] [cargo:stop {execution: stop-container}]

2009-03-23 16:41:42.176:/appfuse-selenium-2.0.2-SNAPSHOT:INFO: Closing Spring root
WebApplicationContext

[INFO] [install:install]

[INFO] Installing /Users/csanchez/dev/maestro/appfuse-selenium/target/appfuse-selenium-2.0.2-
SNAPSHOT .war to /Users/csanchez/.m2/repository/org/appfuse/appfuse-selenium/2.0.2-SNAPSHOT/appfuse-
selenium-2.0.2-SNAPSHOT .war

[INFO] === mm e e

[INFO] BUILD SUCCESSFUL

[INFO] -----—-mm e e e

[INFO] Total time: 2 minutes 20 seconds

[INFO] Finished at: Mon Mar 23 16:41:45 CET 2009

[INFO] Final Memory: 43M/63M

[INFO] === mm e e

2009-03-23 16:41:46.168::INFO: Shutdown hook executing

2009-03-23 16:41:46.169::INFO: Shutdown hook complete

S
@ oun .
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breakpoint

> Selenium tests in Maven IT project
> running locally in the browser

N
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4. Adding Continuum to the Mix

D 4

continuum
"

@ Sun
ay, June 3, 2009
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Continuum
S
continuum
"
o Sun .
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Continuum

> Build the webapp if

D 4

continuum
o

o
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Continuum

> Build the webapp If
* the webapp changes

D 4

continuum
o
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Continuum

> Build the webapp if
* the webapp changes
* the dependencies change

>
continuum

b

N




Continuum

> Build the webapp if

* the webapp changes

* the dependencies change
> Run the integration tests

>
continuum

[

»
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Continuum

> Build the webapp if

* the webapp changes

* the dependencies change
> Run the integration tests

* if the I'Ts change

>
continuum

o
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Continuum

> Build the webapp if

* the webapp changes

* the dependencies change
> Run the integration tests

* if the I'Ts change

* if the webapp changes

>
continuum

b

»
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Continuum

> Add appfuse-struts
> Add appfuse-selenium

~IProject Group Last Build Result Overview

Success : 0 &b Errors : 0 & Failed : 1 &b

~! Member Projects

(]

(]

&b AppFuse Selenium testing

(]

AppFuse Struts 2 Module

S

2.0.2-
SNAPSHOT

2.0.2-
SNAPSHOT

29
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Selenium headless

> Most likely needed

> Use *nix X Virtual Frame Bufter

> |n Maven
* selenium:xvfb

»
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breakpoint

> Selenium tests in Maven IT project
> running locally in the browser

> triggered by Continuum when there is any change
to webapp, tests or dependencies

S
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Multl environment

@Sun y
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Multl environment

Multiple Browsers

@ &€

)
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Multl environment

Multiple Browsers

’7@
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Multl environment

Multiple Browsers

T )
‘L/g

Multiple Operating Systems§*.

A
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Parallel

> Run tests in parallel
* in each browser
* several browsers per test

S

)
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Parallel

> Faster testing
> Load testing

S

Credits: XKCD

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

MY CODE'S COMPILING.

HEY! GETBACK
TOWRK. -/

35
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Selenium Grid

Application Specific Application Agnostic

—

Slow. Usually the bottleneck
of your Selenium Test Suite

@Sun .

Wednesday, June 3, 2009
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* No change required
* Write them exactly as you
would in the traditional setup
* Make them run in parallel
to take advantage of the grid

P Sun

microsysiems

Application Specific

Selenium Grid - Application Agnostic

/

* Unique entry point for Selenium tests
* Load balance selenese requests to "real” remote controls
* Scale transparently by adding more remote controls
* Run multiple remote controls per machine (typically)

~

oo
- X

37
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* Keep track of which environment is provided by each
remote control

* Ensure selenese requests are load-balanced to a

Request to run on: remote control providing an environment matching

'{Windc;. the one requested by the Selenium test
< V—

Request to run on: h
Firefox on Windows

9 Selenium Grid )

< Sun .

microsysiems
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TestNG properties

> Allows to run the same tests in different
environments

> and in parallel

N
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TestNG properties

<suite name="Example" parallel="tests" thread-count="3">

<test name="iexplore">
<parameter name="browser" value="*1iexplore"/>

<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

<test name="firefox2">
<parameter name="browser" value="*firefox2"/>

<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

<test name="opera">
<parameter name="browser" value="*opera"/>

<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

</suite>

@Sun .

Wednesday, June 3, 2009




JavaOne

TestNG properties

L

<suite name="Example{ parallel="tests" thread—count="%jg:j:>
<test name="iexplore == ~

—— — —

<parameter name="browser" value="*iexplore"/>
<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

<test name="firefox2">
<parameter name="browser" value="*firefox2"/>

<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

<test name="opera">
<parameter name="browser" value="*opera"/>

<packages>
<package name="org.appfuse.webapp.selenium" />

</packages>
</test>

</suite>

N
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breakpoint

> Selenium tests in Maven IT project
> running locally in several browsers

»
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6. and now in the Cloud
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$5$
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> Machines cost money
> Bandwidth costs money
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> Machines cost money
> Bandwidth costs money
> Electricity costs money
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> Machines cost money

> Bandwidth costs money

> Electricity costs money

> Server administration costs money

@Sun .
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Resource Optimization

> test servers working 10-20% of the time

N
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Predictions cost money

Infrastructure
Cost $

time

& Source: Amazon
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Predictions cost money

Infrastructure
Cost $
Predicted
Demand
>
time
& Source: Amazon
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Predictions cost money

Infrastructure
Cost $

Predicted
Demand

Traditional
Hardware

S

Source: Amazon

time

AR
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T

Predictions cost money

Infrastructure

Cost $

Large
Capital
Expenditure

—

Predicted
Demand

Traditional
Hardware

N

Source: Amazon

time
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Predictions cost money

Infrastructure
Cost $

Predicted
Demand

Traditional
Hardware

S

Source: Amazon

time
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Predictions cost money

Infrastructure
Cost $

Predicted
Demand

Traditional
Hardware

Actual
Demand

S

Source: Amazon
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Predictions cost money

Infrastructure
Cost $

Opportunity
Cost

————————)

Predicted
Demand

Traditional
Hardware

Actual
Demand

S
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Predictions cost money

Infrastructure
Cost $

Opportunity
Cost

————————)

~| You just lost
customers

Predicted
Demand

Traditional
Hardware

Actual

Demand

Z Source: Amazon

Wednesday, June 3, 2009
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T

Predictions cost money

Infrastructure
Cost $

Predicted
Demand

Traditional
Hardware

Actual
Demand

Automated
Virtualization

Source: Amazon

time

AR
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Availability

> Can you get 3000 machines in 3 days?

N
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Amazon EC2

> Elastic Compute Cloud

> Machines on demand

S
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Amazon EC2

> pay per hour

* same price for
* 10 machines / 1 hour
* 1 machine / 10 hours

> unlimited number of
machines

> start In couple
minutes

»

48
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AMiIs
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AMiIs

Amazon Machine Images
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Countless possibilities

> Internet Explorer
> Firefox 2

> Opera

> Safari

> Firefox 3

> Firefox 2

> etc...
>no OS X
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Amazon AMlIs

@Sun .
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Amazon AMlIs

> Create AMIs for different environments to test
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Amazon AMlIs

> Create AMIs for different environments to test

> Read user data to customize the images at runtime
* where is the Selenium Hub

»
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Maven EC2 plugin

> In progress

> http://mojo.codehaus.org/maven-ec2-plugin
* start Amazon AMIs
* stop at the end of the build
* pass on user data
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Workflow
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Starting point
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Starting point
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Build is triggered
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Start Images
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Start Images

. Selenium
Continuum Hub
SVN |  Jetty
Master AMI
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Reqister with Hub
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Tests call Selenium
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Distribute Tests
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Run tests against webapp
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Return results to Hub
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Return results to builder
Continuum ‘ Sel:::;um

@ sva 0 T Jetty
Master AMI

»




JavaOne

Kill Images

. Selenium
Continuum Hub
SVN |  Jetty
Master AMI
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Release quality software and spend less building it.
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Questions?

@Sun
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Carlos Sanchez
csanchez@g2ix,com

carlos@apache.org

http://www.carlossanchez.eu

Twitter: csanchez
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