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If you plan to use Amazon Web Services to run applications in the
cloud, the end-to-end approach in this book will save you needless
trial and error. You'll find practical guidelines for designing and
building applications with Amazon Elastic Compute Cloud (EC2)
and a host of supporting AWS tools, with a focus on critical issues
such as load balancing, monitoring, and automation.

How do you move an existing application to AWS, or design your
application so that it scales effectively? How much storage will you
require? Programming Amazon EC2 not only helps you get started,
it will also keep you going once you’re successfully positioned in
the cloud. This book is a must-read for application architects,
developers, and administrators.

m Determine your application’s lifecycle and identify the AWS
tools you need

B Learn how to build and run your application as part of the
development process

B Migrate simple web applications to the cloud with EC2, Amazon
Simple Storage Service, and CloudFront content delivery

B Meet traffic demand with EC2’s Auto Scaling and Elastic
Load Balancing

B Decouple your application using Simple Queue Service,
Simple Notification Service, and other tools

B Use the right tools to minimize downtime, improve uptime,
and manage your decoupled system

Previous programming experience is recommended.

“Jurg and Flavia have
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this book building a
practical guide on how
1o build real systems
using AWS.”

—WernerVogels
VP& CTO at Amazon.com
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Foreword

March 14, 2006, was an important day, even though it is unlikely that it will ever
become more than a footnote in some history books. On that day, Amazon Web Serv-
ices launched the first of its utility computing services: the Amazon Simple Storage
Service (Amazon S3). In my eyes that was the day that changed the way IT was done;
it gave everyone access to an ultra-reliable and highly scalable storage service without
having to invest tens of thousands of dollars for an exclusive enterprise storage solution.
And even better, the service sat directly on the Internet, and objects were directly HTTP
addressable.

The motivation behind the launch of the service was simple: the AWS team had asked
itself what innovation could happen if it could give everyone access to the same scalable
and reliable technologies that were available to Amazon engineers. A student in her
dorm room could have an idea that could become the next Amazon or the next Google,
and the only thing that would hold her back was access to the resources needed to fulfill
that potential. AWS aimed at removing these barriers and constraints so people could
unleash their innovation and focus on building great new products instead of having
to invest in infrastructure both intellectually and financially.

Today, Amazon S3 has grown to store more than 260 billion objects and routinely runs
more than 200,000 storage operations per second. The service has become a funda-
mental building block for many applications, from enterprise ERP log files to blog
storage, streaming videos, software distribution, medical records, and astronomy data.

By routinely running over 200,000 storage operations per second, Amazon S3 is a mar-
vel of technology under the covers. It is designed to support a wide range of usage
scenarios and is optimized in very innovative ways to make sure every customer gets
great service, regardless of whether he is streaming videos or just housing some home
photos. One of my colleagues had a great analogy about how the Amazon S3 software
had to evolve: it was like starting with a single-engine Cessna that had to be rebuilt into
a Boeing 747 while continuing to fly and continuously refueling, and with passengers
that changed planes without noticing it. The Amazon S3 team has done a great job of
making the service something millions and millions of people rely on every day.
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Following Amazon S3, we launched Amazon Simple Queue Service (Amazon SQS),
and then Amazon Elastic Compute Cloud (Amazon EC2) just a few months later. These
services demonstrated the power of what we have come to call Cloud Computing;:
access to highly reliable and scalable infrastructure with a utility payment model that
drives innovation and dramatically shortens time to market for new products. Many
CIOs have told me that while their first motivation to start using AWS was driven by
the attractive financial model, the main reason for staying with AWS is that it has made
their IT departments agile and allowed them to become enablers of innovation within
their organization.

The AWS platform of technology infrastructure services and features has grown rapidly
since that day in March 2006, and we continue to keep that same quick pace of inno-
vation and relentless customer focus today.

Although AWS, as well as its ecosystem, has launched many tools that make using the
services really simple, at its core it is still a fully programmable service with incredible
power, served through an API. Jurg and Flavia have done a great job in this book of
building a practical guide for how to build real systems using AWS. Their writing is
based on real experiences using each and every one of the AWS services, and their advice
is rooted in building foundations upon which applications on the AWS platform can
scale and remain reliable. I first came in contact with them when they were building
Decaf, an Android application used to control your AWS resources from your mobile
device. Since then, I have seen them help countless customers move onto the AWS
platform, and also help existing customers scale better and become more reliable while
taking advantage of the AWS elasticity to drive costs down. Their strong customer focus
makes them great AWS partners.

x | Foreword



(as of Q4 2010)

» IBM on EC2

» Premium Support

» Amazon CloudFront

» EC2 Elastic IP addresses
& Availability Zones

» Windows Server, MySQL,
Oracle, & JBosson EC2

» Lower Data Transfer

Costs

» Amazon RDS

» Amazon EC2
» Amazon S3

» Developer Portal EC2
&

» AWS Import/Export
Forums

» Amazon SimpleDB

» Amazon Flexible Payments
Service

» S3in Europe

» EC2 new instance types

» AWS Start-Up Challenge

» AWS Economics Center

» AWS in Education

» AWS Security Center

» SAS70 Type II Audit

» More services in EU

» Lower EC2 Pricing

» LowerS3 Pricing

» Lower pricing for
Outbound Data Transfer

» Public Data Sets
» Elastic Block Store
» EC2 SLA

» EC2in EU

» Amazon SQS
» Amazon Mechanical Turk

AWS Pace of Innovation

» EC2 Reserved Instances
» New SimpleDB Features

» Windows Server 2008 on EC2 > S3 Reduced Redundancy Storage

» Amazon Virtual Private Cloud

» Amazon Elastic MapReduce

» EBS Shared Snapshots

» Monitoring, Auto Scaling &
Elastic Load Balancing for

» AWS Services in N. California
» AWS Multi-Factor Authentication
» AWS Management Console

» Amazon Simple Notification
Service
» RDS Multi-Availability Zone
Support

» New Locations and Features for
CloudFront

» S3 Bucket Policies

» Cluster Instances for EC2

» Amazon Linux AMI

» Oracle on EC2

» New EC2 Features

» SUSE Linux on EC2

201

» Micro Instances

» Lower Pricing for EC2
High Mem Instances

» Identity & Access

» AWS Sen.rice"galrﬁ1 agﬁgé%%tre

» RDS Reserved Database Instances

» RDS Read Replicas & Lower Pricing

» Lower Outbound Transfer Pricing

» Data Transfer Usage Tiers

» Consolidated Biling for AWS

» Amazon S3 Versioning Feature

» EC2 High Memory Instances

» S3Tiered Pricing  , Aws Solution Provider Program

amazon
webservices

The list of services and features from these past years may seem overwhelming, but our
customers continue to ask for more ways to help us remove nonessential infrastructure
tasks from their plate so that they can focus on what really matters to them: delivering
better products and services to their customers.

AWS will continue to innovate on behalf of our customers, and there are still very
exciting things to come.

—Werner Vogels
VP & CTO at Amazon.com
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Preface

Thank you for picking up a copy of this book. Amazon Web Services (AWS) has amazed
everyone: Amazon has made lots of friends, and all its “enemies” are too busy admiring
AWS to do much fighting back. At the moment, there is no comparable public Infra-
structure as a Service (IaaS); AWS offers the services at a scale that has not been seen
before. We wrote this book so you can get the most out of AWS’ services. If you come
from conventional hardware infrastructures, once you are on AWS, you won’t want to
go back.

AWS is not easy; it combines skills of several different (established) crafts. It is different
from traditional systems administration, and it’s not just developing a piece of software.
If you have practiced one or both of these skills, all you need is to be inquisitive and
open to learning.

Our background is in software engineering. We are computer scientists with extensive
software engineering experience in all sorts of different fields and organizations. But
the cloud in general and AWS in particular caught our interest some years ago. We got
serious about this by building Decaf, an Android smartphone application that manages
Amazon EC2 (Elastic Compute Cloud) accounts. We were finalists in the Android
Developer Challenge in 2009. We will use Decaf to illustrate various AWS services and
techniques throughout this book.

Around the same time, in early 2010, we decided we wanted to build applications on
AWS. We founded 9Apps and set out to find a select group of partners who shared our
development interests. Our expertise is AWS, and our responsibility is to keep it run-
ning at all times. We design, build, and operate these infrastructures.

Much of our experience comes from working with these teams and building these
applications, and we will use several of them as examples throughout the book. Here
is a short introduction to the companies whose applications we will use:

Directness
Directness helps customers connect brands to businesses. With a set of tools for
making surveys and collecting, interpreting, and presenting consumers’ feedback,
this application is very successful in its approach and works with a number of
international firms. The problem is scaling the collection of customer responses,
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transforming it into usable information, and presenting it to the client. Directness
can only grow if we solve this problem.

Kulitzer
Kulitzer is a web application that allows users to organize creative contests. Users
can invite participants to enter the contest, an audience to watch, and a jury to pick
a winner. Technically, you can consider Kulitzer a classical consumer web app.

Layar
Layar is an augmented reality (AR) smartphone browser that is amazing everyone.
This application enriches the user’s view of the world by overlapping different
objects or information in the camera view, relevant to the location. For example,
users can see what people have been tweeting near them, the houses that are for
sale in the neighborhood, or tourist attractions near where they are walking.

The Layar application continues to win prize after prize, and is featured in many
technical and mainstream publications. Layar started using Google App Engine for
its servers, but for several reasons has since moved to AWS.

Marvia
Ever needed to create some “print ready” PDFs? It’s not an easy task. You probably
needed desktop publishing professionals and the help of a marketing agency, all
for a significant price tag. Marvia is an application that can dramatically reduce the
effort and cost involved in PDF creation. It allows you to create reusable templates
with a drag-and-drop web application. Or you can integrate your own system with
Marvia’s API to automate the generation of leaflets and other material.

Publitas

Publitas does the opposite of what Marvia does, in a way. It lets you transform
your traditional publication material to an online experience. The tool, called
ePublisher, is very feature-rich and is attracting a lot of attention. You can input
your material in PDF format to the application and it will generate online content.
You can then enrich the content with extra functionality, such as supporting shar-
ing in social networks and adding music, video, search, and print. The challenge
with the Publitas software is that its existing customers are established and well-
known businesses that are sometimes already so powerful that exposure ratings
resemble those of a mass medium like television.

Audience

Of course, we welcome all readers of this book, and we hope it inspires you to get into
AWS and utilize it in the best possible way to be successful. But we set out to write this
book with a particular purpose: to be an AWS guide for building and growing appli-
cations from small to “Internet scale.” It will be useful if you want to host your blog or
small web application, but it will also help you grow like Zynga did with Farmville.
(Some say Zynga is the fastest growing company in the world.)

xiv | Preface



This book does not focus on detail; for example, we are not going to tell you exactly
which parameters each command receives, and we are not going to list all the available
commands. But we will show you the approach and implementation. We rely on ex-
amples to illustrate the concepts and to provide a starting point for your own projects.
We try to give you a sense of all AWS functionality, which would be nearly impossible
if we were to show the details of every feature.

To get the most out of this book, you should be comfortable with the command line,
and having experience writing software will be useful for some of the chapters. And it
certainly wouldn’t hurt if you know what Ubuntu is (or CentOS or Windows 2003, for
that matter) and how to install software. But most of all, you should simply be curious
about what you can do with AWS. There’s often more than one way of doing things,
and since AWS is so new, many of those ways have not yet been fully explored.

If you are a seasoned software/systems engineer or administrator, there are many things
in this book that will challenge you. You might think you know it all. Well, you don’t!

Conventions Used in This Book

The following typographical conventions are used in this book:

Italic
Indicates new terms, URLs, email addresses, filenames, and file extensions.
Constant width
Used for program listings, as well as within paragraphs to refer to program elements
such as variable or function names, databases, data types, environment variables,
statements, and keywords.
Constant width bold
Shows commands or other text that should be typed literally by the user.
Constant width italic
Shows text that should be replaced with user-supplied values or by values deter-
mined by context.

W

- This icon signifies a tip, suggestion, or general note.
qs
DO N
MY SN
This icon indicates a warning or caution.
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Using Code Examples

This book is here to help you get your job done. In general, you may use the code in
this book in your programs and documentation. You do not need to contact us for
permission unless you’re reproducing a significant portion of the code. For example,
writing a program that uses several chunks of code from this book does not require
permission. Selling or distributing a CD-ROM of examples from O’Reilly books does
require permission. Answering a question by citing this book and quoting example
code does not require permission. Incorporating a significant amount of example code
from this book into your product’s documentation does require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title,
author, publisher, and ISBN. For example: “Programming Amazon EC2 by Jurg van
Vliet and Flavia Paganelli. Copyright 2011 I-MO BV, 978-1-449-39368-7.”

If you feel your use of code examples falls outside fair use or the permission given above,
feel free to contact us at permissions@oreilly.com.

Safari® Books Online
Saf Safari Books Online is an on-demand digital library that lets you easily
ararl  ....ch over 7,500 technology and creative reference books and videos to

find the answers you need quickly.

With a subscription, you can read any page and watch any video from our library online.
Read books on your cell phone and mobile devices. Access new titles before they are
available for print, and get exclusive access to manuscripts in development and post
feedback for the authors. Copy and paste code samples, organize your favorites, down-
load chapters, bookmark key sections, create notes, print out pages, and benefit from
tons of other time-saving features.

O’Reilly Media has uploaded this book to the Safari Books Online service. To have full
digital access to this book and others on similar topics from O’Reilly and other pub-
lishers, sign up for free at http://my.safaribooksonline.com.

How to Contact Us
Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)
707-829-0104 (fax)
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We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at:

http://www.oreilly.com/catalog/9781449393687
To comment or ask technical questions about this book, send email to:
bookquestions@oreilly.com

For more information about our books, courses, conferences, and news, see our website
at http://oreilly.com.

Find us on Facebook: http://facebook.com/oreilly
Follow us on Twitter: http://twitter.com/oreillymedia

Watch us on YouTube: http://www.youtube.com/oreillymedia
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