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Praise for Amazon Web Services
For Dummies

This is a great resource for anyone considering the jump into cloud
computing. Golden accurately explores the roster of AWS services while
clearly illustrating ways for developers to make applications easier to
build and manage. He manages to address both business requirements
and technical content in a way that will appeal to almost any audience.

— Jeff Barr, Sr. Technology Evangelist,
Amazon Web Services

One of the challenges Bitnami users face is understanding the breadth
and power of AWS. Amazon Web Services For Dummies helps our users
build a great foundation of AWS skills. Anyone who is new to AWS and
wants to be successful should start with this book.

— Erica Brescia, COO and co-founder of Bitnami

Netflix is all-in on AWS. We believe it is the richest, most scalable, most
innovative cloud platform in the industry. Building AWS skills is critical
for careers today — and Amazon Web Services For Dummies is the best
resource I know of to learn AWS from the ground up. Buy this book to
learn what your future will look like.

— Adrian Cockcroft, Netflix Cloud Architect
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Introduction

Tlis book is designed with one purpose in mind: to make it easy for

you, the reader, to understand and begin using Amazon Web Services
(AWS) — an emerging technology platform that is profoundly disrupting
the technology industry and enabling hundreds of thousands of individuals,
businesses, and nonprofit organizations to gain easy access to on-demand
computing resources.

About This Book

In a sense, this book is an extension of my earlier book Virtualization For
Dummies (Wiley Publishing), which has a chapter describing “The Future
of Virtualization.” In my research to identify which direction virtualization
would take, I came across Amazon Web Services, a then-new offering was
referred to by Amazon employees as Infrastructure as a Service. To indicate
how briefly this new type of computing has been available, the term cloud
computing was still more than a year away when Virtualization For Dummies
was published.

As I spoke to Amazon representatives about the company’s new offering,

[ experienced the same reaction [ had when first exposed to open source
software — a visceral response that made me ask out loud: “If this service is
available to users, who will stick with the old way of doing things?”

Nothing in the subsequent years has changed my mind — in fact, that expe-
rience strengthens my conviction that cloud computing in general, and
Amazon Web Services in particular, will transform the way applications are
designed and built. I've worked with people from many companies who have
resigned themselves to the length of the usual IT resource provisioning
process — taking six weeks or more to obtain a virtual machine. When [
demonstrate the ability of AWS to provision an instance (Amazon’s term for
a virtual machine) in ten minutes or less, these people regard what they’re
seeing with disbelief, staggered that the conventional (lengthy) provisioning
process isn’t somehow set in stone.

Amazon continues to challenge the incumbent community of technology ven-
dors, releasing new services and cutting prices at an unrelenting pace.
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[ fully expect that a decade from now, AWS will be one of the top two or three
global technology vendors, and that a number of today’s giants will be gone,
driven out of business, or into forced mergers by their inability to compete
on Amazon’s terms.

But (there’s always a but, isn’t there?) how to get started is a challenge that
many people face when they consider using AWS. AWS documentation is
quite thorough, but you won'’t find there a general guide for beginners to
start from scratch and develop new skKills.

For this reason, I proposed this book to the publisher. I've heard from many
people who are excited about using AWS but frustrated about how to learn
about and use AWS. The Powers That Be at Wiley and I agreed that an intro-
ductory book about AWS that helps newbies begin using it productively
would be extremely useful — and so we set to work to create the book that
you now hold in your hands. I hope that you'll find it a useful and helpful
roadmap for your AWS journey.

Using This Book

This book contains a mix of text, URLs, and terminal commands that you can
execute. Please note these stylistic tidbits:

v Text that you type just as it appears in the book is in bold. The excep-
tion is when you’re working through a step list: Because each step is
bold, the text to type is not in bold.

v Web addresses and programming code appear in monofont type. If
you're reading a digital version of this book on a device connected to
the Internet, you can click the web address to visit that website, such as
this one: www . dummies . com.

Foolish Assumptions

This book is designed to address a range of readers. Part | is an overview

of AWS and an introduction to how the service works. It’s appropriate for
executives, project managers, and IT managers wanting to gain a basic under-
standing of the service so that they have a context for the benefits their
organization can realize by using AWS. No particular technical background is
assumed or necessary in Part I.
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If you plan to work with AWS in a hands-on manner, Parts Il and IIl provide

a comprehensive review of all AWS offerings. I devote a full chapter to the
use of the AWS technology, with a set of exercises that begin with a simple
example and progressively build into a more complex application that lever-
ages a number of AWS products. A technical background is necessary to
comprehend Parts Il and IIl; however, none of the information or exercises is
particularly difficult from a technology perspective.

Icons Used in This Book

The Tip icon marks tips (duh!) and shortcuts that you can use to make using
Amazon Web Services easier.

Remember icons mark information that’s especially important to know.
To siphon off the most important information in each chapter, just skim
these icons.

The Technical Stuff icon marks information of a highly technical nature that
you can normally skip over.

The Warning icon tells you to watch out! It marks important information that
may save you headaches.

Beyond the Book

The technology industry continues to invent and evolve rapidly — and that
goes double for cloud computing. It’s important to have up-to-the-minute
information on important new technology trends, and we’re committed to
providing new information as AWS evolves over time.

Here are three places you can look for information and help outside of this
book:

1 Cheat Sheet: You can find the Cheat Sheet for this book at www .
dummies.com/cheatsheet/amazonwebservices. It describes the
family of AWS services and provides guidelines for using them. Given
how complex AWS is turning out to be, a general set of recommenda-
tions is useful indeed!
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v+ Dummies.com online articles: Be sure to check out www . dummies.
com/extras/amazonwebservices for additional online content deal-
ing with AWS. Not everything [ wanted to say could fit within the pages
of this book, so I parceled out some content for the World Wide Web.

v Updates: Amazon Web Services continues to evolve rapidly. Amazon
rolls out new services extremely quickly. I'll post updates about new
AWS services at www . bernardgolden. com. Look there to learn the
latest about AWS.

Unlike a novel, which requires you to begin at the beginning and carry on
methodically throughout the book, Amazon Web Services For Dummies is
designed to support what I like to call “random access” — if you hear about
a particular AWS product and want to find out more, well, dig right in to that
section of the book. If you want to understand the phenomenon of AWS, read
the first part and then pick and choose among other areas that seem intrigu-
ing. This book supports your learning pattern and imposes no “official” read-
ing approach. Dive in anywhere that makes sense to you.
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In this part . . .

See how Amazon designed Amazon Web Services from the
beginning to be extremely scalable, modular in design, and
highly robust.

Find out how AWS reflects Amazon’s unique approach to oper-
ating its business.

Get an introduction to AWS, its business and technology under-
pinnings, and even get a small taste of hands-on use.

Visit www . dummies . com for great Dummies content
online.
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Chapter 1

Amazon Web Services
Philosophy and Design

In This Chapter
Figuring out the cloud
Watching Amazon grow from retailer to the world’s first cloud provider
Understanding the foundation of Amazon Web Services
Introducing the Amazon Web Services ecosystem
Seeing how the network effect helps you

Comparing Amazon Web Services to other cloud computing providers

ou may be forgiven if you're puzzled about how Amazon, which started

out as an online bookstore, has become the leading cloud computing
provider. This chapter solves that mystery by discussing the circumstances
that led Amazon into the cloud computing services arena and why Amazon
Web Services, far from being an oddly different offering from a retailer, is a
logical outgrowth of Amazon’s business.

This chapter also compares Amazon’s cloud offering to other competitors in
the market and explains how its approach differs. As part of this comparison,
I present some statistics on the size and growth of Amazon’s offering, while
describing why it’s difficult to get a handle on its exact size.

The chapter concludes with a brief discussion about the Amazon Web Services
ecosystem and why it is far richer than what Amazon itself provides —
and why it offers more value for users of Amazon’s cloud service.

But before I reveal all the answers to the Amazon mystery, [ answer an even
more fundamental question: What is all this cloud computing stuff, anyway?
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Cloud Computing Defined

[ believe that skill is built on a foundation of knowledge. Anyone who wants
to work with Amazon Web Services (AWS, from now on) should have a firm
understanding of cloud computing — what it is and what it provides.

laaS, Paas, SaaS

As a general overview, cloud computing refers to the delivery of computing
services from a remote location over a network. The National Institute of
Standards and Technology (NIST), a U.S. government agency, has a definition
of cloud computing that is generally considered the gold standard. Rather
than trying to create my own definition, I always defer to NIST’s definition.
The following information is drawn directly from it.

Cloud computing is a model for enabling ubiquitous, convenient, on-
demand network access to a shared pool of configurable computing
resources (e.g., networks, servers, storage, applications, and services)
that can be rapidly provisioned and released with minimal management
effort or service provider interaction.

This cloud model is composed of five essential characteristics:

+ On-demand self-service: A consumer can unilaterally provision comput-
ing capabilities, such as server time and network storage, automatically as
needed without requiring human interaction with each service provider.

1 Broad network access: Capabilities are available over the network and
accessed via standard mechanisms that promote use by heterogeneous
thin or thick client platforms (such as mobile phones, tablets, laptops,
and workstations).

1 Resource pooling: The provider’s computing resources are pooled to
serve multiple consumers using a multi-tenant model, with different
physical and virtual resources dynamically assigned and reassigned
according to consumer demand. There’s a sense of so-called location
independence, in that the customer generally has no control or knowl-
edge over the exact location of the provided resources but may be able
to specify location at a higher level of abstraction (by country, state, or
data center, for example). Examples of resources are storage, process-
ing, memory, and network bandwidth.

v~ Rapid elasticity: Capabilities can be elastically provisioned and
released, in some cases automatically, to scale rapidly outward and
inward commensurate with demand. To the consumer, the capabili-
ties available for provisioning often appear to be unlimited and can be
appropriated in any quantity at any time.
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1 Measured service: Cloud systems automatically control and optimize
resource use by leveraging a metering capability at a level of abstraction
that’s appropriate to the type of service (storage, processing, band-
width, or active user accounts, for example). Resource usage can be
monitored, controlled, and reported, providing transparency for both
the provider and consumer of the utilized service.

Cloud computing is commonly characterized as providing three types of
functionality, referred to laaS, PaaS, and SaasS, where aas$ is shorthand for
“as a service” and service implies that the functionality isn’t local to the user
but rather originates elsewhere (a location in a remote location accessed via
a network). The letters I, P, and S in the acronyms refer to different types of
functionality, as the following list makes clear:

v~ Infrastructure as a Service (Iaas): Offers users the basic building blocks of
computing: processing, network connectivity, and storage. (Of course, you
also need other capabilities in order to fully support laaS functionality —
such as user accounts, usage tracking, and security.) You would use an
[aaS cloud provider if you want to build an application from scratch and
need access to fairly low-level functionality within the operating system.

v+~ Platform as a Service (PaaS): Instead of offering low-level functions
within the operating system, offers higher-level programming frame-
works that a developer interacts with to obtain computing services.
For example, rather than open a file and write a collection of bits to it,
in a PaaS environment the developer simply calls a function and then
provides the function with the collection of bits. The PaaS framework
then handles the grunt work, such as opening a file, writing the bits to
it, and ensuring that the bits have been successfully received by the file
system. The PaaS framework provider takes care of backing up the data
and managing the collection of backups, for example, thus relieving the
user of having to complete further burdensome administrative tasks.

v Software as a Service (SaaS): Has clambered to an even higher rung on
the evolutionary ladder than PaaS. With SaaS, all application functional-
ity is delivered over a network in a pretty package. The user need do
nothing more than use the application; the SaaS provider deals with the
hassle associated with creating and operating the application, segregat-
ing user data, providing security for each user as well as the overall SaaS
environment, and handling a myriad of other details.

As with every model, this division into /, P, and S provides a certain explana-
tory leverage and seeks to make neat and clean an element that in real life can
be rather complicated. In the case of IPS, the model is presented as though
the types are cleanly defined though they no longer are. Many cloud providers
offer services of more than one type. Amazon, in particular, has begun to pro-
vide many platform-like services as it has built out its offerings, and has even
ventured into a few full-blown application services that you’d associate with
SaaS. You could say that Amazon provides all three types of cloud computing.
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Private-versus-public cloud computing

If you find the mix of /, P, and S in the preceding section confusing, wait ’til
you hear about the whole private-versus-public cloud computing distinction.
Note the sequence of events:

1. Amazon, as the first cloud computing provider, offers public cloud
computing — anyone can use it.

2. Many IT organizations, when contemplating this new Amazon Web
Services creature, asked why they couldn’t create and offer a service
like AWS to their own users, hosted in their own data centers. This on-
premise version became known as private cloud computing.

3. Continuing the trend, several hosting providers thought they could offer
their IT customers a segregated part of their data centers and let cus-
tomers build clouds there. This concept can also be considered private
cloud computing because it’s dedicated to one user. On the other hand,
because the data to and from this private cloud runs over a shared net-
work, is the cloud truly private?

4. Finally, after one bright bulb noted that companies may not choose only
public or private, the term hybrid was coined to refer to companies using
both private and public cloud environments.

As you go further on your journey in the cloud, you’ll likely witness vocifer-
ous discussions devoted to which of these particular cloud environments is
the better option. My own position is that no matter where you stand on the
private/public/hybrid issue, public cloud computing will undoubtedly become
a significant part of every company’s IT environment. Moreover, Amazon will
almost certainly be the largest provider of public cloud computing, so it makes
sense to plan for a future that includes AWS. (Reading this book is part of that
planning effort, so you get a gold star for already being well on your way!)

If you want to drill down further into cloud computing definitions, check out
NIST’s full description at http://csrc.nist.gov/publications/nist
pubs/800-145/SP800-145.pdf. The U.S. federal government has been

an early adopter of, and hard charger in, cloud adoption, and NIST has been
assigned to create this (excellent) government-wide cloud computing resource.

Understanding the Amazon
Business Philosophy

Amazon Web Services was officially revealed to the world on March 13, 2006.
On that day, AWS offered the Simple Storage Service, its first service. (As you
may imagine, Simple Storage Services was soon shortened to S3.) The idea
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behind S3 was simple: It could offer the concept of object storage over the
web, a setup where anyone could put an object — essentially, any bunch of
bytes — into S3. Those bytes may comprise a digital photo or a file backup or
a software package or a video or audio recording or a spreadsheet file or —
well, you get the idea.

S3 was relatively limited when it first started out. Though objects could,
admittedly, be written or read from anywhere, they could be stored in only
one region: the United States. Moreover, objects could be no larger than 5
gigabytes — not tiny by any means, but certainly smaller than many files that
people may want to store in S3. The actions available for objects were also
quite limited: You could write, read, and delete them, and that was it.

In its first six years, S3 has grown in all dimensions. The service is now
offered throughout the world in a number of different regions. Objects can
now be as large as 5 terabytes. S3 can also offer many more capabilities
regarding objects. An object can now have a termination date, for example:
You can set a date and time after which an object is no longer available for
access. (This capability may be useful if you want to make a video available
for viewing for only a certain period, such as the next two weeks.) S3 can
now also be used to host websites — in other words, individual pages can
be stored as objects, and your domain name (say, www . example . com) can
point to S3, which serves up the pages.

S3 did not remain the lone AWS example for long. Just a few months after it
was launched, Amazon began offering Simple Queue Service (SQS), which
provides a way to pass messages between different programs. SQS can
accept or deliver messages within the AWS environment or outside the envi-
ronment to other programs (your web browser, for example) and can be
used to build highly scalable distributed applications.

Later in 2006 came Elastic Compute Cloud (known affectionately as EC2). As
the AWS computing service, EC2 offers computing capacity on demand, with
immediate availability and no set commitment to length of use.

Don’t worry if this description of AWS seems overwhelming at first — in the
rest of this book, you can find out all about the various pieces of AWS, how
they work, and how you can use them to address your computing require-
ments. This chapter provides a framework in which to understand the genesis
of AWS, with details to follow. The important thing for you to understand is
how AWS got started, how big of a change it represents in the way computing
is done, and why it’s important to your future.

The overall pattern of AWS has been to add additional services steadily, and
then quickly improve each service over time. AWS is now composed of more
than 25 different services, many offered with different capabilities via dif-
ferent configurations or formats. This rich set of services can be mixed and
matched to create interesting and unique applications, limited only by your
imagination or needs.

11
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So, from one simple service (S3) to more than 25 in just over six years, and
throughout the world — and growing and improving all the time! You're
probably impressed by how fast all of this has happened. You're not alone.
Within the industry, Amazon is regarded with a mixture of awe and envy
because of how rapidly it delivers new AWS functionality. If you're interested,
you can keep up with changes to AWS via its What’s New web page on the
AWS site, at

http://aws.amazon.com/about-aws/whats-new

This torrid pace of improvement is great news for you because it means that
AWS continually presents new things you can do — things you probably
couldn’t do in the past because the AWS functionality would be too difficult
to implement or too expensive to afford even if you could implement it.

Measuring the scale of AWS

Amazon is the pioneer of cloud computing and, because you’d have to have
been living under a rock not to have heard about “the cloud,” being the pio-
neer in this area is a big deal. The obvious question is this: If AWS is the big
dog in the market and if cloud computing is the hottest thing since sliced
bread, how big are we talking about?

That’s an interesting question because Amazon reveals little about the extent
of its business. Rather than break out AWS revenues, the company lumps
them into an Other category in its financial reports.

Nevertheless, we have some clues to its size, based on information from the
company itself and on informed speculation by industry pundits.

Amazon itself provides a proxy for the growth of the AWS service. Every so
often, it announces how many objects are stored in the S3 service. Take a
peek at Figure 1-1, which shows how the number of objects stored in S3 has
increased at an enormous pace, jumping from 2.9 billion at the end of 2006
to over 2 trillion objects by the end of the second quarter of 2012. Given that
pace of growth, it’s obvious that the business of AWS is booming.

Other estimates of the size of the AWS service exist as well. A very clever
consultant named Huan Liu examined AWS IP addresses and projected the
total number of server racks held by AWS, based on an estimate of how many
servers reside in a rack. Table 1-1 breaks down the numbers by region.
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Table 1-1 Total AWS Servers
AWS Region Number of Server Racks Number of Servers
US East 5,030 321,920
US West (Oregon) Al 2,624
US West (California) 630 40,320
EU West (Ireland) 814 52,096
AP Northeast (Japan) 314 20,096
AP Southeast (Singapore) 246 15,744
SA East (Brazil) 25 1,600
Total 7,100 454,400

That’s a lot of servers. (To see the original document outlining Liu’s esti-
mates, along with his methodology, go to http://huanliu.wordpress.
com/2012/03/13/amazon-data-center-size). If you consider that each
server can support a number of virtual machines (the number would vary,

of course, according to the size of the virtual machines), AWS could support
several million running virtual machines.
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Amazon publishes a list of public IP addresses; as of May 2013, there are

over four million available in AWS. This number is not inconsistent with Liu’s
estimated number of physical servers; it’s also a convenient place to look to
track how much AWS is growing. If you're interested, you can look at the AWS
numbers at https://forums.aws.amazon.com/ann.jspa?annID=1701.

If you're not familiar with the term virtual machines, don’t worry: I describe
AWS technology in depth in Chapter 4. For an even more detailed discussion
of virtual machines and virtualization proper, check out Virtualization For
Dummies, by yours truly (published by John Wiley & Sons, Inc.).

Checking the bottom line

Though Amazon doesn’t announce how many dollars AWS pulls in, that
hasn’t stopped others from making their own estimates of the size of AWS
business — and their estimates make it clear that AWS is a very large
business indeed.

Early in 2012, several analysts from Morgan Stanley analyzed the AWS busi-
ness and judged that the service pulled in $1.19 billion in 2011. (You gotta
love the precision that these pundits come up with, eh?) Other analysts from
JP Morgan Chase and UBS have calculated that AWS will achieve 2015
revenues of around $2.5 billion.

The bottom line: AWS is big and getting bigger (and better) every day. It
really is no exaggeration to say that AWS represents a revolution in comput-
ing. People are doing amazing things with it, and this book shows you how
you can take advantage of it.

The AWS Infrastructure

If what Amazon is doing with AWS represents a revolution, as I describe in
the previous section, how is the company bringing it about? In other words,
how is it delivering this amazing service? Throughout this book, I go into
the specifics of how the service operates, but for now I outline the general
approach that Amazon has taken in building AWS.

First and foremost, Amazon has approached the job in a unique fashion,
befitting a company that changed the face of retail. Amazon specializes in a
low-margin approach to business, and it carries that perspective into AWS.
Unlike almost every other player in the cloud computing market, Amazon has
focused on creating a low-margin, highly efficient offering, and that offering
starts with the way Amazon has built out its infrastructure.
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