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Overview

• Get to know the different aspects of Cloud Computing

• Discuss one specific Platform-as-a-Service environment: GAE (but
there are many others)
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Introduction

Definition (Cloud Computing [1, 2])

Cloud computing is the concept of providing abstracted IT infrastructure
(e.g., computational power, disc space, or even full software) dynamically
and adapted to the demand through a network.
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Definition (Cloud Computing [1, 2])

Cloud computing is the concept of providing abstracted IT infrastructure
(e.g., computational power, disc space, or even full software) dynamically
and adapted to the demand through a network.

• user perspective: accesses services in transparent way, through a cloud

• offer of service & use: only via interfaces and protocols

• range of services: whole spectrum from infrastructure, platforms, to
software
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Introduction

• A part of the IT system not run by user anymore

• Provided as service by provider instead

• Service user pays for service in one way or another. . .

• Service hosted spatially distant from user location

• Application and/or data not located on user computer, but in the
“cloud”

• Accessed through network, e.g., internet or company network
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Infrastructure becomes Commodity

• Electricity
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Infrastructure becomes Commodity

• Electricity
• electrical power: produced where it is needed
• 19th century: transmission of electric power inefficient
• distributed generation: large number of small generators, each nearby

their load
• Zipernowsky et al., Tesla [3, 4] develop effective means for alternate

current transmission in the 1880s
• larger energy networks emerge, networks are coupled
• transition from energy sources dedicated to one application to

ubiquitously available energy from a network
• economies of scale: lower costs for consumer, more energy

consumption, lower costs for investors
• large-scale grids: central Europe, State Grid Corporation of China

(SGCC)
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Infrastructure becomes Commodity

• Water
• private wells
• water networks
• more efficient, ubiquitous, lower cost, better quality

• Computing power & applications. . .
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Cloud Computing

• Idea mainly from large and growing internet companies such as
Amazon, Google, and Yahoo
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Cloud Computing

• Idea mainly from large and growing internet companies such as
Amazon, Google, and Yahoo

• Companies have quickly growing user base

• Computing systems need to grow quickly as well

• Distinction: normal load and peak load, e.g., Christmas sales

• Need enough computation power for peak load! (Maybe up to 10
times the normal load)

• . . . but what to do with it during the rest of the time?

• Turn it into a product! Sell it (computational power, services for
dealing with high/changing load) to the outside world!

Distributed Computing Thomas Weise 8/52



Essential Characteristic

Essential characteristics [1]:

• Resources (computing power, infrastructure, software, services) are
not purchased, but rented
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• Resources (computing power, infrastructure, software, services) are
not purchased, but rented

• On Demand Service:
• customer can unilaterally purchase computing capability as needed
• can be done automatically without human interaction

• Broad Network Access:
• services are available via network/internet
• promote use by heterogeneous user platforms (mobile phones, tablets,

PCs, . . . )

• Resource Pooling:
• provider’s resources are pooled to serve multiple customers
• different physical and virtual resources assigned and re-assigned
• location transparency: user does not know exact location of resources
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Essential Characteristic

Essential characteristics [1]:

• Rapid Elasticity:
• capabilities can be dynamically provisioned and released
• can therefore scale dynamically to changing requirements
• resources appear to be unlimited, can be acquired in any quantity at

any time

• Measured Service:
• resource usage can be measured, controled, billed
• cloud systems can automatically control and optimize resources by

using these measurements
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Three Service Models

Three service modes [1]:
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• Examples [5]:
• GoGrid
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• Joyent
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• SaaS: Software as a Service
• cloud offers access to software and programs
• software runs in systems of the provider
• providers usually offer specific/special software services
• software often accessed through web browser: HTML/JavaScipt-based

user interfaces offer great flexibility and are platform independent

• Examples:
• Google Docs: Web-based office suite, store documents in the cloud [11, 12]

• SAP Business ByDesign: on-demand Enterprise Resource Planning
(ERP) system, includes e.g., CRM and HR [13]

• Office 365 and Microsoft Online Services: hosted MS Exchange,
SharePoint + local rented Office installations [14]

• Yahoo! Zimbra: Email+Calender+. . . -server [15]
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• Public Cloud
• provides access to service for the broad public via the internet
• customers can rent infrastructure based on a flexible model of payment

according to actual use
• customers do not need to invest in own infrastructure or data centers

• Private Cloud
• provides access to service for own organization

• Hybrid Cloud
• acts as private and public cloud
• maybe closest to original idea of Amazon etc.

• Community Cloud
• acts as public cloud, but only to a selected small number of users that

share costs
• universities, companies with similar intrests, etc.
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• international connectivity / Firewalls (volatility?)
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and overbooking for hotel based on statistics over vast amount of data
• Goal of Hotels: Hotels have optimal room rates! Can earn more money!
• Hotel wants to earn much money, “destroy” compitetors
• Goal of BI Vendor: many customers (hotels), all customers should be

happy. Knows: data of many hotels. . .
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• Internet connection absolutely necessary (what if it fails?)
• Security (Give your business/customer data to another company?)
• Legal Perspective
• Responsibility/Liability?
• Conflict of interest of Vendor
• Danger of discontinued service : e.g., bankruptcy of service provider
• SaaS (and BI via SaaS) easier to use: Decisions more often made by

management or business departments (instead of IT department). . . but
these people know nothing about the above (security, encryption,
backup, internet, . . .
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Introduction

• Platform-as-a-Service system

• Hybrid Cloud

• Executes application for you on Google’s servers

• Resources/servers dynamically allocated according to needs

• Good for start-up companies: can safe time and money because don’t
need to buy infrastructure
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• a local development environment that simulates Google App Engine

with Eclipse integration
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Google App Engine

• GAE [8] Supports different platforms

• Java [30–39],
• Python [40, 41], and
• Google’s new Go programming language [42, 43]

• Apps are executed in sandbox:
• Limited access to operating system
• Limited access to standard library (no sockets, no file writes, etc.
• Allows for easy replication and dynamic scaling
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GAE Java Environment

• Java 5 to 6 (Java 1.5 and 1.7)
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GAE Java Environment

• Application usually presented to user as HTML website (but could
also be a Web Service or whatever)

• Users (or other applications) interact with an App via HTTP [44, 45]

requests, e.g., coming from a web browser
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two ways:

• Java Servlets [52–54]:

• Simple standardized API for receiving/processing/answering arbitrary

HTTP requests ( GET , PUSH , . . . ) for Java (JSPs serve mainly
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• Axis Web Services are also implemented as Java Servlets
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GAE Java Environment

• Different models for storing data:
• App Engine Datastore: simple hierarchical NoSQL database,

consistency, atomic transactions, but: 1 write to an entity group per
second
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• App Engine Datastore: simple hierarchical NoSQL database
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different regions for fast access
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• Different models for storing data:
• App Engine Datastore: simple hierarchical NoSQL database
• Cloud SQL: provides SQL database
• Cloud Storage API: experimental API
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GAE Java Environment

• Many additional services:
• Users: authenticate users by their Google accounts
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GAE Java Environment

• Many additional services:
• . . .
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GAE Java Environment

• Backends: Perform large, time and memory consuming tasks outside
the scope of HTTP requests
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GAE Java Philosophy

• Develop web applications based on standard techniques: Java
Servlets, JavaServer Pages

• Almost exactly as you would do it for systems that you host by
yourself

• But instead of running in Tomcat [55, 56], Axis [57–59], GlassFish [60], or
Jetty [61], it will be deployed on Google’s infrastructure
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GAE Setup

• Install the newest version of Eclipse [62]. I did it for Eclipse Juno, i.e.,
Eclipse 4.2, downloaded, e.g., from http://www.eclipse.org, e.g.,
from mirror http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/

release/juno/SR2/eclipse-java-juno-SR2-win32.zip&mirror_id=1093
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GAE Setup

• Install the newest version of Eclipse [62]. I did it for Eclipse Juno, i.e.,
Eclipse 4.2, downloaded, e.g., from http://www.eclipse.org, e.g.,
from mirror http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/

release/juno/SR2/eclipse-java-juno-SR2-win32.zip&mirror_id=1093

• Start Eclipse as Administrator

• Go to Help =⇒ Install New Software

• Paste https://dl.google.com/eclipse/plugin/4.2 into
repository url text box
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GAE Setup

• Install the newest version of Eclipse [62]. I did it for Eclipse Juno, i.e.,
Eclipse 4.2, downloaded, e.g., from http://www.eclipse.org, e.g.,
from mirror http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/

release/juno/SR2/eclipse-java-juno-SR2-win32.zip&mirror_id=1093

• Start Eclipse as Administrator

• Go to Help =⇒ Install New Software

• Paste https://dl.google.com/eclipse/plugin/4.2 into
repository url text box

• Select Google Plugin for Eclipse, Google App Engine Java SDK, and
Google Web Toolkit
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• Start Eclipse as Administrator

• Go to Help =⇒ Install New Software
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GAE Setup

• Install the newest version of Eclipse [62]. I did it for Eclipse Juno, i.e.,
Eclipse 4.2, downloaded, e.g., from http://www.eclipse.org, e.g.,
from mirror http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/

release/juno/SR2/eclipse-java-juno-SR2-win32.zip&mirror_id=1093

• Start Eclipse as Administrator

• Go to Help =⇒ Install New Software

• Paste https://dl.google.com/eclipse/plugin/4.2 into
repository url text box

• Select Google Plugin for Eclipse, Google App Engine Java SDK, and
Google Web Toolkit

• Install them

• See https://developers.google.com/appengine/docs/java/tools/eclipse for more info
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• With Eclipse, it is very easy to create and edit GAE projects

• Click File ⇒ New ⇒ Other ⇒ Web Application Project

• In the dialog, uncheck Use Google Web Toolkit – we don’t need that

• The current GAE version supports Java 1.7, but some older versions
of GAE only support Java 1.5 and 1.6, so if you get errors, check
your project settings

• Turn off compiler/JavaDoc warnings and errors (to not get errors for
auto-generated code!)

• When using JavaServer Pages (JSPs), you may (or may not) get
compiler errors – ignore them, it will work anyway
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Application Development with GAE

• In GAE, we can use several different techniques to build web
applications

• Two of them are Java HTTP Servlets and and JavaServer Pages that
we have already learned!

• We will look at them from the view point of GAE

• And repeat some simple examples that we had in the Java Servlets
and JSP lessons

• Let’s start with a simple “Hello World!” servlet
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HelloWorld Servlet

Listing: A simple servlet serving some text (HelloWorldServlet.java).

package ustc.scst.dc.examples;

import java.io.IOException; import java.io.PrintWriter;

import java.util.Enumeration; import

javax.servlet.ServletException;

import javax.servlet.http.Cookie; import

javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest; import

javax.servlet.http.HttpServletResponse;

@SuppressWarnings("serial")

public class HelloWorldServlet extends HttpServlet {

public void doGet(HttpServletRequest req , HttpServletResponse resp)

throws ServletException , IOException {

resp.setContentType("text/plain");

PrintWriter out = resp.getWriter ();

out.write("Hello " + req.getRemoteHost () + ":"+ req.getRemotePort () + ".");

}

}
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Deployment

• As discussed previously, Java Servlets and JSPs are deployed in .war

(Web application ARchive) files formats
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Deployment

• As discussed previously, Java Servlets and JSPs are deployed in .war

(Web application ARchive) files formats

• a .war is basically .zip , with an additional /WEB-INF folder

• this folder contains a file web.xml

• in web.xml , we specify the Servlets and JSPs provided in the archive
and how they can be accessed
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web.xml

Listing: The web.xml specification for the HelloWorldServlet (web.xml).

<?xml version="1.0" encoding="utf -8"?>

<web -app xmlns:xsi="http: //www.w3.org /2001/ XMLSchema -instance"

xmlns="http://java.sun.com/xml/ns/javaee"

xmlns:web="http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

xsi:schemaLocation="http://java.sun.com/xml/ns/javaee 

http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

version="2.5">

<servlet >

<servlet -name>HelloWorld </servlet -name>

<servlet -class >ustc.scst.dc.examples.HelloWorldServlet </servlet -class >

</servlet >

<servlet -mapping >

<servlet -name>HelloWorld </servlet -name>

<url -pattern >/HelloWorld </url -pattern >

</servlet -mapping >

</web -app>
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Access

• Start servlet container (e.g., Glassfish, Tomcat, Jetty, GAE)
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Access

• Start servlet container (e.g., Glassfish, Tomcat, Jetty, GAE)

• Access the assigned URL, e.g.,
http://localhost:8888/HelloWorld

• In GAE: run project as Web Application, click away/ignore all errors
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Java Servlets in GAE

• Servlets are packaged in WAR archives [63]

• All processing of a request should happen within one of doXXX

methods of a servlet class, e.g.,

• No longer-living java.lang.Thread can be created

• Each request must be processed within 60s or is terminated thereafter
automatically
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Request Data Servlet

• Let’s start the Java Servlet returning the HTTP request information
in GAE
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Request Data Servlet

• Let’s start the Java Servlet returning the HTTP request information
in GAE

• And access it via http://localhost:8888/RequestData
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web.xml

Listing: Servlet that returns HTML with request data (RequestDataServlet.java).

package ustc.scst.dc.examples;

import java.io.IOException; import java.io.PrintWriter; import java.util.Enumeration;

import javax.servlet.ServletException; import javax.servlet.http.Cookie; import

javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest; import javax.servlet.http.HttpServletResponse;

@SuppressWarnings("serial")

public class RequestDataServlet extends HttpServlet {

public void doGet(HttpServletRequest req , HttpServletResponse resp)

throws ServletException , IOException {

resp.setContentType("text/html");

PrintWriter out = resp.getWriter ();

out.println("<html ><body ><pre >");

out.println("Method=" + req.getMethod ());

out.println("URI=" + req.getRequestURI ());

out.println("RemoteAddr=" + req.getRemoteAddr ());

out.println("\nRequest headers:");

Enumeration e = req.getHeaderNames ();

while (e.hasMoreElements ()) {

String name = (( String) (e.nextElement ()));

out.println(name + "=" + req.getHeader(name));

}

out.println("\nForm data:");

e = req.getParameterNames ();

while (e.hasMoreElements ()) {

String name = (String) (e.nextElement ());

out.println(name + "=" + req.getParameter(name));

}

out.println("\nCoockies:");

Cookie [] cookies = req.getCookies ();

if (cookies != null) {

for (int i = 0; i < cookies.length; i++) {

Cookie c = cookies[i];

out.println(c.getName () + "=" + c.getValue ());

}

}

Cookie cn = new Cookie("Customer", "0815");

resp.addCookie(cn);
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web.xml

Listing: The web.xml specification for the RequestDataServlet (web.xml).

<?xml version="1.0" encoding="utf -8"?>

<web -app xmlns:xsi="http: //www.w3.org /2001/ XMLSchema -instance"

xmlns="http://java.sun.com/xml/ns/javaee"

xmlns:web="http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

xsi:schemaLocation="http://java.sun.com/xml/ns/javaee 

http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

version="2.5">

<servlet >

<servlet -name>RequestData </servlet -name>

<servlet -class >ustc.scst.dc.examples.RequestDataServlet </servlet -class >

</servlet >

<servlet -mapping >

<servlet -name>RequestData </servlet -name>

<url -pattern >/RequestData </url -pattern >

</servlet -mapping >

</web -app>
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Access
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Web Enhancer: Idea

• Goal: make funny modifications to web sites
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Web Enhancer: Idea

• Goal: make funny modifications to web sites

• Idea:

1 our app has one parameter url in its url, e.g.,
http://localhost:8888/enhancer?url=www.ustc.edu.cn

2 this parameter identifies an existing web page
3 the contents of that web page are loaded using GAE’s URL Fetch

service (which follows the Java java.net.URL API)

4 after loading the web page as String, we can replace certain words,
e.g., “computer scientist” ⇒ “Kong-Fu fighter” and

5 return the “enhanced” version of the web page as result of the query!
6 We can use a Java Servlet to implement all that!
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Web Enhancer: Structure

• Goal: make funny modifications to web sites

• Idea. . .

• A few things to consider:

1 Allow the user to edit the “replacements” in an additional website
(implemented as JavaServer Page)

2 These replacements need to be stored outside the scope of a page load,
we can use Google’s DataStore service for that

3 When processing a web page, we also need to re-write all outgoing
URLs to be piped through our enhancer:
http://www.ustc.edu.cn/xygk/xxjj/ ⇒

http://localhost:8888/enhancer?url=http://www.ustc.edu.cn/xygk/

4 References to images must be re-written to become absolute urls:
./images/index mainall.jpg ⇒ http://www.ustc.edu.cn/images/index mainall.jpg

because otherwise, they will be “relative to our service’s server”
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Example Structure

• One Java Servlet that “enhances” the web pages: EnhancerServlet

• One JavaServer Page where the string replacements can be edited:
enhancements.jsp

• These are edited in a form, the form’s content is sent via HTTP Post
to another Java Servlet: SetEnhancementsServlet
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Snippet 1

Listing: Snipped from Enhancer Servlet 1

public class EnhancerServlet extends HttpServlet {

public void doGet(HttpServletRequest req , HttpServletResponse resp)

throws IOException {

URL url = makeRequestURL(req.getParameter("url")); // translate

request parameter to real url

URLConnection connection = url.openConnection (); // open

connection: use URL Fetch service

connection.setReadTimeout (60000); // some websites

may be slow to load

CharBuffer data = new CharBuffer (); // Implement:

internal class for loading data

data.load(connection); // Implement:

load a website from connection

rewriteURLS(data , url.toString ()); // Implement:

re-write urls in the website

performReplacements(data); // Implement:

perform all replacements

resp.setContentType(makeContentType(connection.getContentType ())); // make sure to

use original content type

resp.setCharacterEncoding("utf -8"); // but our

encoding will be UTF -8 [64–66]

data.flush(resp.getWriter ()); // send all the

web page data to the client

}

...

}
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Storage.ava

Listing: A utility class holding field names (Storage.java).

package enhancer;

public class Storage {

// some constants for field and entity names shared throughout the application

public static final String KIND = "enhancement"; // the kind for all data sets

public static final String FROM_FIELD = "from"; // the from field name

public static final String TO_FIELD = "to"; // the to field name

public static final String DELETE_STR = "delete"; // the "delete" identifier

// utility method to ensure that target value is not null

public static final String makeToValue(final String to) {

return (to == null) ? "" : to.trim();

}

// make a string html conform

public static final String makeHTMLString(final Object s) {

if ((s != null) && (s instanceof String)) {

return (( String) s).replace("&", "&amp;").replace("<", "&lt;")//

.replace(">", "&gt;").replace("\"", "&quot;");

}

return "";

}

}
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Snippet 2

Listing: Snippet from Enhancer Servlet 2

public class EnhancerServlet extends HttpServlet {

...

private static final void performReplacements(final CharBuffer data) {

DatastoreService store = DatastoreServiceFactory.getDatastoreService (); //

access Google DataStore service

Query query = new Query(Storage.KIND); //

query all elements of kind "enhancement"

List <Entity > res = store.prepare(query).asList( // get

these elements as a list

FetchOptions.Builder.withDefaults ());

for (Entity e : res) { // for

each such replacement

data.replace( //

replace all occurences in the website data

(( String) (e.getProperty(Storage.FROM_FIELD))).toCharArray (), // of

the string stored in field "from"

(( String) (e.getProperty(Storage.TO_FIELD)))); //

with string stored in field "to"

}

}

...

}
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Listing: A form where we can edit the replacements (enhancements.jsp).

<?xml version="1.0" encoding="UTF -8"?>

<!DOCTYPE html PUBLIC " -//W3C//DTD XHTML 1.1// EN" "http :// www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">

<%@ page contentType="application/xhtml+xml;charset=UTF -8" language="java" %>

<%@ page import="com.google.appengine.api.datastore.DatastoreServiceFactory" %>

<%@ page import="com.google.appengine.api.datastore.DatastoreService" %>

<%@ page import="com.google.appengine.api.datastore.Query" %>

<%@ page import="com.google.appengine.api.datastore.Entity" %>

<%@ page import="com.google.appengine.api.datastore.FetchOptions" %>

<%@ page import="com.google.appengine.api.datastore.Key" %>

<%@ page import="com.google.appengine.api.datastore.KeyFactory" %>

<%@ page import="java.util.List" %>

<%@ page import="enhancer.Storage" %>

<html xmlns="http :// www.w3.org /1999/ xhtml" xml:lang="en">

<head>

<title >Enhancements </title >

</head>

<body>

<h1>Website Enhancements </h1>

<p>Welcome to the website enhancement service. Here you can add and remove keywords for replacement.</p>

<div>

<form action="/setEnhancements" method="post">

<table border="0">

<%

DatastoreService store = DatastoreServiceFactory.getDatastoreService ();

Query query = new Query(Storage.KIND);

List <Entity > res = store.prepare(query).asList(FetchOptions.Builder.withDefaults ());

for(Entity e : res) { %>

<tr><td>from</td><td><%= Storage.makeHTMLString(e.getProperty(Storage.FROM_FIELD)) %></td>

<td>to</td><td><%= Storage.makeHTMLString(e.getProperty(Storage.TO_FIELD)) %></td>

<td>(<input type="checkbox" name=" <%= Storage.DELETE_STR %>" value=" <%= Long.toString(e.getKey ().getId ())%>"

/>&nbsp;remove)</td>

</tr>

<% } %>

<tr><td>from</td><td><input name=" <%= Storage.FROM_FIELD %>" type="text" size="30" maxlength="2048" /></td>

<td>to</td><td><input name=" <%= Storage.TO_FIELD   %>" type="text" size="30" maxlength="2048" /></td><td/>

</tr>

</table>

<div><input type="submit" value="Commit Enhancements" /></div>

</form>

</div>

</body>

</html>
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Listing: Snipped from SetEnhancementsServlet

// a servlet that receives the posted replacements , coming from the form in

enhancements.jsp

public class SetEnhancementsServlet extends HttpServlet {

public void doPost(HttpServletRequest req , HttpServletResponse resp) //

receive all form parameters via post

throws IOException {

DatastoreService datastore = DatastoreServiceFactory.getDatastoreService (); //

access the Google DataStore service

String newFrom = req.getParameter(Storage.FROM_FIELD); // get

the "from" parameter

if (( newFrom != null) && (( newFrom = newFrom.trim()).length () > 0)) { // ok, a

new string to be replaced was added

Entity enh = new Entity(Storage.KIND); //

create a new record

enh.setProperty(Storage.FROM_FIELD , newFrom); // set

the record 's "from" field

enh.setProperty(Storage.TO_FIELD ,

Storage.makeToValue(req.getParameter(Storage.TO_FIELD))); // set

the record 's to field

datastore.put(enh); // store

the entry - it will get an unique key

}

String [] del = req.getParameterValues(Storage.DELETE_STR); // now

check if the user wants to delete some

if (del != null) { //

current replacements

for (String d : del) { // we

used the unique keys to identify these

datastore.delete(KeyFactory.createKey(Storage.KIND , Long.parseLong(d)));// in

the form and now can delete them

}

}

resp.sendRedirect("/enhancements.jsp"); // ok,

back to the main form

}

}
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Listing: The web.xml specification for the Enhancer (web.xml).

<?xml version="1.0" encoding="utf -8"?>

<web -app xmlns:xsi="http: //www.w3.org /2001/ XMLSchema -instance"

xmlns="http://java.sun.com/xml/ns/javaee"

xmlns:web="http: //java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

xsi:schemaLocation="http://java.sun.com/xml/ns/javaee

http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd" version="2.5">

<servlet >

<servlet -name>Enhancer </servlet -name>

<servlet -class >enhancer.EnhancerServlet </servlet -class >

</servlet >

<servlet -mapping >

<servlet -name>Enhancer </servlet -name>

<url -pattern >/enhancer </url -pattern >

</servlet -mapping >

<servlet >

<servlet -name>setEnhancements </servlet -name>

<servlet -class >enhancer.SetEnhancementsServlet </servlet -class >

</servlet >

<servlet -mapping >

<servlet -name>setEnhancements </servlet -name>

<url -pattern >/setEnhancements </url -pattern >

</servlet -mapping >

<welcome -file -list>

<welcome -file>enhancements.jsp</welcome -file>

</welcome -file -list>
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Deployment

• go to https://appengine.google.com/ and log in with your
Google account
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Deployment
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information (application id) that you have registered
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Deployment

Listing: The appengine-web specification for the Enhancer (appengine-web.xml).

<?xml version="1.0" encoding="utf -8"?>

<appengine -web -app xmlns="http: // appengine.google.com/ns/1.0">

<application ></application >

<version >1</version >

<!--

Allows App Engine to send multiple requests to one instance in parallel:

-->

<threadsafe >true</threadsafe >

<!-- Configure java.util.logging -->

<system -properties >

<property name="java.util.logging.config.file" value="WEB -INF/logging.properties"/>

</system -properties >

<!--

HTTP Sessions are disabled by default. To enable HTTP sessions specify:

<sessions -enabled >true</sessions -enabled >

It's possible to reduce request latency by configuring your application to

    asynchronously write HTTP session data to the datastore:

      <async -session -persistence enabled ="true" />

    With this feature enabled , there is a very small chance your app will see

    stale session data. For details , see

    http://code.google.com/appengine/docs/java/config/appconfig.html#Enabling_Sessions

  -->

</appengine -web -app >
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Deployment

• go to https://appengine.google.com/ and log in with your
Google account

• Choose Create an Application and fill out and submit the form

• Fill out the fields in the /war/WEB-INF/appengine-web.xml file with the

information (application id) that you have registered

• Select Google =⇒ Deploy to App Engine for your project

• Log in again with your Google account, this time under Eclipse

• Click OK in the following dialog

• . . . your project will now automatically be deployed

• . . . it is now running under your-app-id.appspot.com

• . . . which is currently blocked, so we cannot do this. . .

• But: GAE is just ONE example and this is ONE example for the
deployment process – there are several other similar products you can
use
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Summary

• Cloud computing is a the current trend/hype: IT becomes a
commodity

• It touches many different aspects of IT, ranging from specific software
products to whole infrastructures

• It offers many chances (price, convenience), but also many dangers
(security, liability)

• GAE: one example for Platform-as-a-Service

• In its Java flavor: dynamic scaling, replication, and hosting of Java
Servlets and JavaServer Pages

• These two techniques also exist independently!
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Caspar David Friedrich, “Der Wanderer über dem Nebelmeer”, 1818
http://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog
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