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What does it take (for a Java developer) to
host a Web application?







Hosting with Java still means hidden costs Google

|dle capacity

Software patches & upgrades

License fees

IT staff server wrangling

Traffic & utilization forecasting

Upgrades
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Google App Engine — now with Java! Google

And it’s still...

« Easy to build
* Easy to maintain
* Easy to scale




All the same services for Java App Engine
as with Python




18+ months in review

Apr 2008
May 2008
Jul 2008
Aug 2008
Oct 2008
Dec 2008
Feb 2009
Apr 2009

May 2009
Jun 2009
Aug 2009
Sep 2009
Oct 2009

Python launch

Memcache, Images API

Logs export

Batch write/delete

HTTPS support

Status dashboard, quota details
Billing, larger files

Java launch, DB import, cron support,
SDC

Key-only queries
Task queues
Kindless queries

XMPP
Incoming Email




Same Distributed web hosting platform Google







SCALABILITY
for Java as well




Google

Same Specialized services
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Same App Engine Dashboard

onthafly v Version: 1.54

Main
Dashboard
Quota Details
Logs

Datastore
Indexes

Data Viewer

Administration
Application Setlings
Developers
Versions

Admin Logs

Billing
Billing Settings
Billing History

Resources
Documentation

Developer Forum
Downloads

System Status

Charts 2

Requests/Second ~ all 24 hr 12hr 6 hr

0.596

Billing Status: Enabled - Sellings

Resource (reset every 24 hours. Next reset: 10 hrs) =)

Processor $0.10/CPU hour
Bandwidth In $0.10/Gbyte
Bandwidth Out $0.12/Gbyte
Storage 3$0.005/Gbyte
Email $0.0001/Message

Current Load )
URI

Usage Cost / Budget
I 94% 48.30 of 51.30 hours $0.20 / $0.40
| i 80% 12.00 of 15.00 Gbytes $0.20/ $0.40
I ©9°% 14.10 of 14.17 Gbytes $0.17 / $0.40
| 25% 25.12 of 100.50 Gbytes $0.12 / $0.40
T T 20% 500 of 2500 Messages $0.00 /7 $0.40
T = Free quota Cost for the last 14 hours: $0.69
Errors

Req/Sec Requests AvgCPU % CPU URI Count % Errors
current last12hrs  lasthr 1ast 12 hes last 12 hrs
450.0 450 2 0% ! 39 9%

« Show All Applications




» ~5M pageviews/month

* 6.5 CPU hrs/day

» 1 GB storage

* 650K URL Fetch calls

» 2,000 recipients emailed
* 1 GB/day bandwidth

* N tasks




App Engine and Java Standards




Based on Java Standards GOOgle"

.............................................................................................................................................................................................................

Java Servlet | JDO/JPA | java.net.URL m
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Based on Java Standards GOOgle"

.............................................................................................................................................................................................................

Java Servlet | JDO/JPA | java.net.URL m

Web App Datastore
Container API




Extended Language support through JyM  Google

* Java

» Scala

* JRuby (Ruby)

* Groovy

* Quercus (PHP)

* Rhino (JavaScript)
 Jython (Python) Duke, ihe Java mascot




Development Tools for Java App Engine




Google’'s Complete Java Development Stack Gougle
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Java - GuestBook/src/guestbook/GuestBookServiet.java - Eclipse Platform

r3- (P L300 QU | BHE [OSH|P 0050 Gy
=] Package Ex S Hlerarchﬂ = B\ @ GuestBookServletjava &2
B <:a_,\-/ = package guestbook;
I;'%Guestsook — S——— — =
v @ sre ®Ne New Web Application Project
4} guestbook Create a Web Application Project

- [J) GuestBookSt

€3 Please configure a GWT SDK.

Is HttpServlet {
uest req, HttpServletRe

b (= META-INF
log4j.properties
=, App Engine SDK [app1 Project name:
ﬁ !RE sttem l.-brarx m OurNewWebApp
v (= war
© (= WEB-INF Package:
b = lib ‘com.ourcompany.ournewwebapp
X appengine-| )
X Location
logging.prof -
X] web.xml e Create new project in workspace
@ index.htm| () Create new project in:

1= ScottHelloworld

) Use specific SDK:

1>|

8 Use Google App Engine
6 Use default SDK (appengine-java-sdk)

(O Use specific SDK:

appengine-java-sdk  *

Directory: /Users/scottmc/Documents/workspace/Ourh Browse... )
GCoogle
E Use Google Web Toolkit

) Use default SDK (none) Configure SDKs...

Configure SDKs...

ain");
1lo, world");




Google Plugin for Eclipse

@ Google

.. . 000 Java - Eclipse
< private static native void jsniMethod(boolean sayHi)/*-{
X & ) & : y
// Display a pop-up et | P |- 0-QA- I BH#Ec- 1®E 4]
if (sayHi) { T R EsTice 2 To Hie (no launch history)
var name = this.@com.example.myapp.client.MyApp: :name; ~J MyTestProject Run A ~
. T
window.alert('Hello, ' + name); v & MyTestProjec 0 &Y .
} v (#src Run Configurations...
}-*/; v & commytestproject | QOrganize Favorites...
! [X] MyTestProject.g
v {3 com.mytestproject.client
» [J] GreetingService java
000 Java - Eclipse Plat eNeo New Web Application Project » |1 GreetingServiceAsync java
] ]@ o ] 1 1 ] Create a Web Application Project > MyTestProject.java
Ci-H & B[ 0- Q- | EHFG- @S &[0 reate a Web Application Proje v com.mytestproiect.server
i 0 1 MyTestProject | Create a Web Application project in the or in an external location
[# Package Explorer 83\ T: Hlﬁ b )
v 12 MyTestProject Run As »
Proj 5
v @ src Run Configurations... Tojedt name
v E& com.mytestproject Organize Favorites... ExampleWebApp
X MyTestProject Package: (e.g. com.example.myproject)
v & c?{nyte?(pv.mec-t.cl-lem com.example 800 Run Configurations
Location Create, and run c
| M@\ Croate project in workspace Run a Web Application @
roject in:
8 - — '3 2
QREETRRE SOt kmm% lvate /tmp/test/ExampleWebApp ( Browse.. L X | B £ Name: MyApp

 type filter text )

s .
filter text w ¢ Install... )
e e @ Main m :g App Engine] )= Argumenls] ﬁjkq 7y

Name == Ju GWT JUnit Test 5
/eb Toolkit rowsers
) » 4l Ganymede Update site Ju MyAppTests
- L.6.: Configure SDK :
B8 9N Gan e o B 34 EHETSLE0 ConfussDy| ¥ jaa ool URL: yApp e
v 100 Plugin fic SDK:  GWT - 1.6.4 0| Java Application
S «J» Google Plugin for Eclipse 3.4 Ju Junit Compiler & Shell
0 Juf Task Context Test
g v 00 spKs Engine = o Log level: Info B
E «J» Google App Engine Java SDK 1.2.0 e Web Application
™ £ Google Web Toolkit SDK 1.6.4 It SDK (App Engine - 1.2.0) Confiqure SDH @ myapp Output style: | Obfuscated
'j » Gﬂ http:/ /download.eclipse.org/technology/epp/updates/1.0/ fic SDK: | App Engine - 1.2.0 ry|
M » 'ﬂ http:/ /download.eclipse.org/tools /mylyn/update/e3.4 Available Modules
0 » vﬂ http:/ /download.eclipse.org/webtools /updates /
— . ) i /App - com.example.
) » fl The Eclipse Project Updates X MyApp ple.myapp ( Add. )
- - - =

E Show only the latest versions of available software
[Jinclude items that have already been installed

Restore Defaults

R

Open the ‘Automatic Updates’ preference page to set up an automatic update schedule.

)« ( Apply ( Revert )

Filter matched 8 of 8 items

® Caoe ) Can)

®
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guestbook - NetHeans IDE 6.7 RC2

File Ede View Navigate Source Refgcter Bun Debug Profile Team Jools Window Help

RS D¢

"TE PB-G- &

= x||Fils 1) et | Ser | FOVOL] 2 appengne-web.am! x

v @ guestbook
v @ Web Pages
v @ WEB-INF
appenging-web xmi
b % logging.propartias
(@ webxmi
b O styleshests
¥ guestbook.jsp
b @ Configuration Files
B Server Resources
b @ Scurce Packages
P @ Lbraries
v @ HelloGoogleAppEngine
v @ web Pages
v @ WES.INF
2B sppengine-web xmi
A weboml
B ndexsp
b @ Configuration Files
Server Resources
= @ Source Packages
- [ guestbook
B GuestbookSendet java
b @ Test Packages
[ Libraries
b @ Test Ubraries

| Design XM
Application Name:
Version: 1

Enable Support for Sendet Sgssions
Enable Support for Secure Connections

Static Files:

Includes Exchudes
Systern Properties:

Proparty Name Proparty Value

java.util leggng config e

WEB-INFflogging.properties

Qrep...

4»p vo

Besource Files:

Inchides

Emaronment Yarables:
Variable... Variabla...

Q2

L

Excludes

56

NS
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Limitations, Issues

.....................................................................................................................................................................

* No naked domains

* No SSL for domains

* First request for scripted languages is slow
* No MapReduce

 NoSQL

 No Sockets

* No Long running processes
* No Threads

* no javax.image APls

* No Jax-WS

e Limit # of File on Apps

......................................................
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Roadmap GOOSIQ”'

...........................................................................................................................................................................................................................

Storing/serving large files

Mapping operations across data sets

Datastore cursors

Notification alerts for application exceptions

Datastore dump and restore facility
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...........................................................................................................................................................................................................................

e Nick Johnson’s deferred lib article
— http://code.google.com/appengine/articles/deferred.html

— Python but applies to Java
— catch DeadlineExceededError and spawn a new task
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...........................................................................................................................................................................................................................

 Modern language on top of VM (Java & .NET)
— Statically typed
— Traits -> Mixin style composition
— More functional style, but not bigot about it: closures
— Concurrency: Actors
— Type inference: less verbose than Java
— Type System

* Programming Scala, Wample & Payne, O’Reilly

* People to follow: Jonas Boner, @debasishg, Dave Pollack,
Alex Payne
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ScalalLift ("J Lift Google

WEBFRAMEWORK

...........................................................................................................................................................................................................................

e Scala’s Web Framework

— Seaside's highly granular sessions and security

— Rails fast flash-to-bang

— Django's "more than just CRUD is included"

— Wicket's designer-friendly templating style (see Lift View First)
* Lift in Appengine

— Not all works: no Threads -> No Actors

e David Pollack & al, Lift Getting started
— http://liftweb.net/docs/getting_started/mod_master.html#x1-50001.3

* ymnk’'s Books example
— git://gist.github.com/98561.qgit




ScalalLift (]J [_lft Google

WEBFRAMEWORK

Author.scala

package net.liftweb.example.model

import javax.persistence.
import com.google.appengine.api.datastore.Key

@Entity

class Author {
QId
@GeneratedvValue(){val strategy = GenerationType.IDENTITY}
var id : Key = _

@Column{val nullable = false}
var name : String = ""

@QOneToMany{val mappedBy = "author", val targetEntity=classOf[Book]}
var books : java.util.List[Book] = _




...........................................................................................................................................................................................................................

e Ola Bini’'s work on JRuby so that it works on appengine
— Many presos and blogs about rails on GAE (10 talk)
— Bumble / Datastore, BeeU / User service

 Ryan Brown appengine-apis gem
— http://code.google.com/p/appengine-jruby/

— Rack::AppEngine task
— See their Railsconf talk

e Rails works

e Sinatra framework
— sudo gem install sinatra

« Sam Ruby Wave Robot in JRuby/Sinatra

— http://intertwingly.net/blog/2009/06/07/Google-\Wave-Robot-w-
Sinatra-JRuby-AppEngine

30 — Wave client lib
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...........................................................................................................................................................................................................................

e Don’t forget to replace net/http by the Google version
— Based on UrlFetch instead of Sockets

e Curt Thompson of Best Buy’s Giftag.com

— http://googleappengine.blogspot.com/2009/02/best-buys-
giftag-on-app-engine.html

— Real world use case




Guestbook in JRuby

guestbook.rb

require 'sinatra'’
require 'dm-core'’

# Configure DataMapper to use the App Engine datastore
DataMapper.setup(:default, "appengine://auto")

# Create your model class
class Shout
include DataMapper: :Resource

property :id, Serial
property :message, Text
end

# Make sure our template can use <%=h
helpers do

include Rack::Utils

alias_method :h, :escape_html
end

Google




Guestbook in JRuby

get '/' do
# Just list all the shouts
@shouts = Shout.all
erb :index

end

post '/' do
# Create a new shout and redirect back to the list.
shout = Shout.create(:message => params|[:message])
redirect '/'

end

views/index.erb

<% @shouts.each do |shout| %>
<p>Someone wrote, <g><%=h shout.message %></g></p>
<% end 3>

<form method=post>

<textarea name="message"></textarea>
<input type=submit value=Shout>
</form>

Google




Clojure O Google

* Lisp dialect on top of Java VM
* Programming Clojure, Halloway, PragProg book
e John Hume appengine-clj lib
— git://github.com/duelinmarkers/appengine-clj.qgit
— users, datastore, test-utils

(require '[appengine-clj.datastore :as ds])

(ds/create {:kind "Person" :name "Jimmmy" :age 25})

=> {:kind "Person" :key #<Key Person(1138)> :name "Jimmmy" :age
25}

 Compojure web framework (inspired by Sinatra)
e git://github.com/weavejester/compojure.git

* http://elhumidor.blogspot.com/2009/04/clojure-on-
google-appengine.html




Guestbook in Clojure/Compojure ~ ((8)  Google

(ns guestbook.servlet
. you no longer need to import UserServiceFactory ...
(:require
[appengine-clj.users :as users]))

(defroutes guestbook-app
(GET "/"
(let [user-info (request :appengine-clj/user-info)
user (user-info :user)]
(html

[:hl "Hello, " (if user (.getNickname user) "World") "!"]

[:p (link-to (.createLoginURL (user-info :user-service)
"sign in")]

[:p (link-to (.createLogoutURL (user-info :user-service)
"sign out”)]))))

(defservice (users/wrap-with-user-info guestbook-app))

II/II)

"/II)




...........................................................................................................................................................................................................................

e Counterclockwide Eclipse plugin
— http://code.google.com/p/counterclockwise/

 Emacs: clojure-mode, slime, swank

e Setup tools:
— http://riddell.us/tutorial/slime_swank/slime_swank.html

* Interactive Programming with Clojure, Compojure, Google
App Engine and Emacs

— http://www.hackers-with-attitude.com/2009/08/intertactive-
programming-with-clojure.htmi

— Edit, C-c C-c, shift-reload
 Jeff Foster Wave Robot in Clojure

— http://www.fatvat.co.uk/2009/07/google-wave-and-
clojure.html

36




Wave Robot in Clojure Google

(ns uk.co.fatvat.wave.parrot
(:import [com.google.wave.api RobotMessageBundle EventType])
(:gen-class :extends com.google.wave.api.AbstractRobotServlet))

(defn- add-blip
[wavelet message]
(.append (.getDocument (.appendBlip wavelet)) message))

(defn -processEvents
[ _ bundle]
(let [wavelet (.getWavelet bundle)]
(when (.wasSelfAdded bundle)
(add-blip wavelet "Greetings. I'm alive!"))
(let [participant-changed-events (filter
(fn [e] (= (.getType e)
(EventType/WAVELET PARTICIPANTS CHANGED)))
(.getEvents bundle))]
(doseq [event participant-changed-events]
(add-blip wavelet "Hey! It's me!")))))




Peter Sonnergren Lind, Pockus
@peter_lind

http://qithub.com/peterlind




Groovy/Gaelyk Google




Home Tutorial pownload Community

vy applications on Google App

your Groo
your machine. If you haven', please do

using Gaelyk to \et you write and deploy
d installed the Google App Engine SDK of

The goal of this tutorial is t0 quickly getyou started with
Engine. We'll assume you have already downloaded an
so by reading the instructions from Google.

It provides a ready-to-go project with

d the template project from the download section.

the

et setup rapidly is to downloa
re-filled and an appropriate directory layout:

« web.xml precondigured with the Gaelyk servlets
. appengine-web.xml with the right settings pre
« asample Groovletand template
« the needed JARs (Groovy, Gaelyk and Google App Engine SDK)

Doc of the classes composing Gaelyk.

The easiestway ©0 9
right configuration files p

defined (static file directive)

You can browse the Java

Directory layout
sed by the Gaelyk template project:

we'll follow the directory layout propo!




www.devoxx.

Gaelyk

o Gaelykis a lightweight Groovy toolkit on top of the
Google App Engine Java SDK

®  Gaelyk builds on Groovy’s servlet support % @

° Groovlets: Groovy scripts instead of raw servlets!
° Groovy templates: |SP-like template engine

° Both allow for a clean separation of views and logic

®  Gaelyk provides several enhancements around the GAE
Java SDK to make life easier, thanks to Groovy’s dynamic
nature

e Jfokus 2010




g

www.devoxx.col

Why Groovy?

Groovy is a dynamic language for the VM
® very flexible, malleable, expressive and concise syntax
®  easy to learn for Java developers
®  deriving from the Java 5 grammar

®  provides powerful APIs to simplify the life of developers

e possibility to dynamically enrich existing APIs

e support for Groovlets and its own template engine

We worked with the Google App Engine Java team before
the official launch of the platform, to ensure Groovy
would run well on this new environment

Jiokus 2010




MVC: Groovlets and templates

Groovlets Templates
(controllers) (views)

Entities
(domain)

Jiokus 2010




e : Downlloa_d\ the template prOJect'
"‘Put your flrst Groovlet |n /WEI}BWI




The web.xml

<web-app xmlns="http://iava.sun.com/xml/ns/javaee" version="2.5">

<servlet>
<servlet-name>GroovletServlet</servlet-name>
<serv1et—class>groovyx.gaelyk.GaelykServlet</serv1et—class>

</servlet>
<servlet>
<servlet-name>TemplateServlet</servliet-name>
<serv1et—class>groovyx.gaelyk.GaelykTemplateServlet</servlet—class>

</servlet>

<servlet-mapping>
<servlet-name>GroovletServlet</servlet-name>
<url-pattern>*.groovy</url-pattern>

</servlet-mapping>

<servlet-mapping>
<servlet-name>TemplateServlet</servliet-name>
<url-pattern>*.gtpl</url-pattern>

</servlet-mapping>

<welcome-file-list>
<welcome-file>index.gtpl</welcome-file>

</welcome-file-list>

</web-app>

www.devoxx.com

Jiokus 2010



A groovlet

® |nstead of writing full-blown servlets, just write
Groovy scripts (aka Groovlets)

def numbers = [1, 2, 3, 4]
def now = new Date()

html.html {
body {
numbers.each { number -> p number }
p NOW
ks
ks

Jiokus 2010




A template
<html>
<body>
<p><%
def message = "Hello World!"
print message %>
</p>
<p><%= message %></p>
<p>${message}</p>
<ul>
<% 3.times { %>
<li>${message}</11>
<% } %>
</ul>
] </body>
: </html>
é S — S

Jiokus 2010




Shortcuts

® Variables available ® Google services

®  request/ response ®  datastore
®  context / applicaiton ® memcache
° session L urlFetch
®  params ® mail
° header ° userService
e out/sout/html L user
® Methods available ¢  defaultQueue
E ® include / forward ® queues
: e  print/ println ¢ Xmpp

Jiokus 2010
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Sending emails with Gaelyk

mail.send to: 'foobar@gmail.com',
from: 'other@gmail.com',
subject: 'Hello World',
htmlBody: '<bold>Hello</bold>"

S — ————SSSRSNCC

www.devoxx.com

Jiokus 2010



...compared to Java

Properties props = new Properties();

Session session = Session.getDefaultInstance(props, null);

" n

String msgBody = ... 7

try {
Message msg = new MimeMessage(session);

msg.setFrom(new InternetAddress("admin@example.com",

msg.addRecipient(Message.RecipientType.TO,
new InternetAddress("user@example.com”, "Mr.

msg.setSubject ("Your Example.com account has been activated");

msg.setText (msgBody) ;
Transport.send(msg) ;

} catch (AddressException e) {}

} catch (MessagingException e) {}

"Admin"));

User")):;

S —

www.devo

Jiokus 2010




Accessing the datastore

® Direct interaction with the low-level datastore API

import com.google.appengine.api.datastore.Entity
Entity entity = new Entity("person™)

// subscript notation, like when accessing a map
entity['name'] = "Guillaume Laforge"

// normal property access notation
entity.age = 32

entity.save()
entity.delete()

datastore.withTransaction {
// do stuff with your entities
// within the transaction

www.devoxx.com

Jiokus 2010



Querying to be improved...

import com.google.appengine.api.datastore.*
import static com.google.appengine.api.datastore.FetchOptions.Builder.*

// query the scripts stored in the datastore
def query = new Query("savedscript")

// sort results by descending order of the creation date
query.addSort("dateCreated"”, Query.SortDirection.DESCENDING)

// filters the entities so as to return only scripts by a certain author
query.addFilter("author", Query.FilterOperator.EQUAL, params .author)

PreparedQuery preparedQuery = datastore.prepare(query)

// return only the first 10 results
def entities = preparedQuery.asList( withLimit(10) )

R — —-—CC

www.devoxx.com

Jiokus 2010



...into something groovier!

def entities = datastore.createQuery {
select from: savedscript
sort DESC, on: dateCreated .
where author == params.author /%;“f'/
limit 10 il
1 as List

www.devoxx.

Jiokus 2010




Task queue API

// access a configured queue using the subscript notation
queues['dailyEmailQueue']

// or using the property access notation
queues.dailyEmailQueue

// you can also access the default queue with:
queues.default
defaultQueue

// add a task to the queue

queue << [
countdownMillis: 1000, url: "/task/dailyEmail”,
taskName: "Send daily email newsletter”,
method: 'PUT', params: [date: '20090914 '],
payload: content

www.devoxx.com

Jiokus 2010



Jabber / XMPP support (1/3)

® Sending instant messages

String recipient = "someone@gmail.com”

// check if the user is online
if (xmpp.getPresence(recipient).isAvailable()) {
// send the message

def status = xmpp.send(to: recipient,
body: "Hello, how are you?")

// checks the message was successfully

// delivered to all the recipients
assert status.isSuccessful()

www.devoxx.com

Jiokus 2010



Jabber / XMPP support (2/3)

® Sending instant messages with an XML payload

String recipient = "service@gmail.com"

// check if the service is online
if (xmpp.getPresence(recipient).isAvailable()) {
// send the message
def status = xmpp.send(to: recipient, xml: {
customers {

customer(id: 1) { <customers>
name 'Google' <customer id="1’>
¥ <name>Google</name>
} </customer>
Y </customers>

// checks the message was successfully deliVered to the service
assert status.isSuccessful()

www.devoxx.com
—

Jiokus 2010



Jabber / XMPP support (3/3)

® Receving incoming instant messages

® Configure the XmppServlet in web.xml

® Add the inbound message service in appengine-web.xml

// get the body of the message
message . body

// get the sender Jabber ID
message . from

// get the list of recipients Jabber IDs

message.recipients

// if the message is an XML document instead of a raw string message
if (message.isXml()) {

// get the raw XML

message.stanza

// get a document parsed with XmlSlurper

message . xml

www.devoxx.com

Jfokus 2010



Memcache service

® Map notation access to the cache

class Country implements Serialzable { String name }
def countryFr = new Country(name: "France')

// use the subscript notation to put a country object in the cache
// (you can also use non-string keys)
memcache['FR'] = countryFr

// check that a key is present in the cache

if ('FR' in memcache) {
// use the subscript notation to get an entry from the cache using a key
def countryFromCache = memcache['FR"]

www.devoxx.com

Jiokus 2010




What'’s coming next!?

® A new Gaelyk 0.3 release a couple days ago
®  Sugar for the Memcache service
® The incoming email support in GAE SDK 1.2.6

® Add more sugar around...

® The Datastore query system
® SQL-like DSL, dynamic finders...

e DSL for the URL Fetch service for accessing REST
resources

® More generally...

=
el
9|

®  Anything that’ll come up in upcoming GAE SDK versions

9
>
(7]
N

gt Jfokus 2010




The use case

® Collaboratively consolidated Twitter search
® Send a search query to

° groovydemos(@appspot.com
® The bot will
° receive your message
° store the query in the datastore
° enqueue a task for processing the search

® The queue handler will
° parse the Twitter search feed for the query

° put the results into memcache

®  Browse http://groovydemos.appspot.com

Jiokus 2010
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Summary

®  FEasy access to a cloud solution
® Deploying Java apps, as easily as you would with PHP

®  Familiar to Java folks

° Your good old Servlet centric webapps style

®  Pretty cheap

° You need a high-trafficed website to reach the quotas

®  Gaelyk provides a simplified approach to creating Servlet
centric webapps in a productive manner

: ° Leveraging Groovy’s servlet / template support and dynamic
capabilities
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Thanks for your attention!

References:

http://code.google.com/appengine/

http://gaelyk.appspot.com/

http://groovy.codehaus.org/

http://grails.org/

www.devoxx.
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Images used in this presentation

o Clouds

o http://www.morguefile.com/archive/display/627059

o http://www.morguefile.com/archive/display/625552

. http://www.morguefile.com/archive/display/629785
° Duke ok GAE

o http://code.google.com/images/duke-on-gae.jpg

o http://weblogs.java.net/blog/felipegaucho/archive/ae_gwt_java.png
° Python logo : http://python.org/images/python-logo.gif
° Gaelyc cross with clouds : http://www.morguefile.com/archive/display/37889
° Speed limit : http://www.morguefile.com/archive/display/ 18492
° Warehouse : http://www.morguefile.com/archive/display/85628
° Snow foot steps : http://www.flickr.com/photos/robinvanmourik/2875929243/
° Sugar : http://www.flickr.com/photos/ayelie/441101223/sizes/|/

www.devoxx.com
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Questions

Google Groovy
Patrick Chanezon Guillaume Laforge
Twitter: @chanezon Twitter: @glaforge

chanezon@google.com

Peter Sonnergren Lind, Devoteam
@peter _lind




