Google App Engine JRig (ZE)

Programming

O’REILLY* | Google Press
% h k% kRt Dan Sanderson &



Google App EngineZ&& weam)
Programming Google App Engine

Dan Sanderson

O’REILLY"

Beijing « Cambridge + Farnham + Koln = Sebastopol « Taipei » Tokyo

O’Reilly Media, Inc. &R & d X AL H R

REXFEHRE



BHBERME (CIP) HiE

Google App Engine 4if. 3L / (X)) RERH
(Sanderson, D.) ¥ .— REIA . —mR: REKFHR
3k, 20111

4R 3. Programming Google App Engine

ISBN 978-7-5641-2493-9

LOG- DOFK- I.OFWHEMWE-BFEH—FEL
IV. @ TP393.092

o B A B 508 CIP B+ (2010) 582094355

ILHERRAURZERAR A RIS
E%. 10-2010-281 8

©2009 by O'Reilly Media, Inc.

Reprint of the English Edition, jointly published by O'Reilly Media, Inc. and Southeast University
Press, 2010. Authorized reprint of the original English edition, 2010 O'Reilly Media, Inc., the
owner of all rights to publish and sell the same.

All rights reserved including the rights of reproduction in whole or in part in any form.

£ R ¥ ¥ O'Reilly Media, Inc. i 3 2009,

F MR A dy kg ok BRAE R 2010, SR EPRA G MR AR 4K B AR E] i RRA Ao 4 B ALK R R A
—— O'Reilly Media, Inc. #§# T,

WAFAT, RABEHT, KHGETH S L RRFRETH K EH,

Google App Engine 4382 (BZENIR)

R R RERFEHR

# bk ERMEE2 S WB4: 210096
tH AR A JLEH

B Bk http://www.seupress.com

B, FhRfd:: press@seu.edu.cn

BRI BRI RA E

FF A, 87N x 980K 16F7FE
En 2. 24.5 FPik

¥ ¥. 480 T

kR k. 201141 AE 18R

En . 201141 A% 1 RENRI

+ £ . ISBN 978-7-5641-2493-9

En . 1~1600 it

£  H#r: 59.005% ()

FHEBEFNEREFME, FEESREMSTBR. AIF ((FH). 025-83792328



Preface

On the Internet, popularity is swift and fleeting. A mention of your website on a popular
blog can bring 300,000 potential customers your way at once, all expecting to find out
who you are and what you have to offer. But if you’re a small company just starting
out, your hardware and software aren’t likely to be able to handle that kind of traffic.
Chances are, you’ve sensibly built your site to handle the 30,000 visits per hour you’re
actually expecting in your first 6 months. Under heavy load, such a system would be
incapable of showing even your company logo to the 270,000 others that showed up
to look around. And those potential customers are not likely to come back after the
traffic has subsided.

The answer is not to spend time and money building a system to serve millions of visitors
on the first day, when those same systems are only expected to serve mere thousands
per day for the subsequent months. If you delay your launch to build big, you miss the
opportunity to improve your product using feedback from your customers. Building
big before allowing customers to use the product risks building something your cus-
tomers don’t want.

Small companies usually don’t have access to large systems of servers on day one. The
best they can do is to build small and hope meltdowns don’t damage their reputation
as they try to grow. The lucky ones find their audience, get another round of funding,
and halt feature development to rebuild their product for larger capacity. The unlucky
ones, well, don’t.

But these days, there are other options. Large Internet companies such as Amazon.com,
Google, and Microsoft are leasing parts of their high-capacity systems using a
pay-per-use model. Your website is served from those large systems, which are plenty
capable of handling sudden surges in traffic and ongoing success. And since you pay
only for what you use, there is no up-front investment that goes to waste when traffic
is low. As your customer base grows, the costs grow proportionally.
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Google App Engine, Google’s application hosting service, does more than just provide
access to hardware. It provides a model for building applications that grow automati-
cally. App Engine runs your application so that each user who accesses it gets the same
experience as every other user, whether there are dozens of simultaneous users or
thousands. The application uses the same large-scale services that power Google’s ap-
plications for data storage and retrieval, caching, and network access. App Engine takes
care of the tasks of large-scale computing, such as load balancing, data replication, and
fault tolerance, automatically.

The App Engine model really kicks in at the point where a traditional system would
outgrow its first database server. With such a system, adding load-balanced web servers
and caching layers can get you pretty far, but when your application needs to write data
to more than one place, you have a hard problem. This problem is made harder when
development up to that point has relied on features of database software that were never
intended for data distributed across multiple machines. By thinking about your data in
terms of App Engine’s model up front, you save yourself from having to rebuild the
whole thing later, without much additional effort.

Running on Google’s infrastructure means you never have to set up a server, replace a
failed hard drive, or troubleshoot a network card. And you don’t have to be woken up
in the middle of the night by a screaming pager because an ISP hiccup confused a service
alarm. And with automatic scaling, you don’t have to scramble to set up new hardware
as traffic increases.

Google App Engine lets you focus on your application’s functionality and user expe-
rience. You can launch early, enjoy the flood of attention, retain customers, and start
improving your product with the help of your users. Your app grows with the size of
your audience—up to Google-sized proportions—without having to rebuild for a new
architecture. Meanwhile, your competitors are still putting out fires and configuring
databases.

With this book, you will learn how to develop applications that run on Google App
Engine, and how to get the most out of the scalable model. A significant portion of the
book discusses the App Engine scalable datastore, which does not behave like the re-
lational databases that have been a staple of web development for the past decade. The
application model and the datastore together represent a new way of thinking about
web applications that, while being almost as simple as the model we’ve known, requires
reconsidering a few principles we often take for granted.

This book introduces the major features of App Engine, including the scalable services
(such as for sending email and manipulating images), tools for deploying and managing
applications, and features for integrating your application with Google Accounts and
Google Apps using your own domain name. The book also discusses techniques for
optimizing your application, using task queues and offline processes, and otherwise
getting the most out of Google App Engine.
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Using This Book

As of this writing, App Engine supports two technology stacks for building web
applications: Java and Python. The Java technology stack lets you develop web appli-
cations using the Java programming language (or most other languages that compile
to Java bytecode or have a JVM-based interpreter) and Java web technologies such as
servlets and JSPs. The Python technology stack provides a fast interpreter for the Python
programming language, and is compatible with several major open source web appli-
cation frameworks such as Django.

This book covers concepts that apply to both technology stacks, as well as important
language-specific subjects. If you've already decided which language you’re going to
use, you probably won’t be interested in information that doesn’t apply to that lan-
guage. This poses a challenge for a printed book: how should the text be organized so
information about one technology doesn’t interfere with information about the other?

Foremost, we’ve tried to organize the chapters by the major concepts that apply to all
App Engine applications. Where necessary, chapters split into separate sections to talk
about specifics for each language. In cases where an example in one language illustrates
a concept equally well for other languages, the example is given in Python. If Python
is not your language of choice, hopefully you’ll be able to glean the equivalent infor-
mation from other parts of the book or from the official App Engine documentation
on Google’s website.

The datastore is a large enough subject that it gets multiple chapters to itself. Starting
with Chapter 4, datastore concepts are introduced alongside Python and Java APIs
related to those concepts. Note that we've taken an unconventional approach to in-
troducing the datastore APIs by starting with the low-level APIs that map directly to
datastore concepts. In your applications, you are most likely to prefer the higher level
APIs of the data modeling interfaces. Data modeling is discussed separately, in Chap-
ter 7 for Python, and in Chapter 8 for Java.

Google may release additional technology stacks for other languages in the future. If
they’ve done so by the time you read this, the concepts described here should still be
relevant. Check this book’s website for information about future editions.

This book has the following chapters:

Chapter 1, Introducing Google App Engine
A high-level overview of Google App Engine and its components, tools, and major
features. This chapter also includes a brief discussion of features you might expect
App Engine to have but that it doesn’t have yet.

Chapter 2, Creating an Application
Anintroductory tutorial for both Python and Java, including instructions on setting
up a development environment, setting up accounts and domain names, and de-
ploying the application to App Engine. The tutorial application demonstrates
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the use of several App Engine features—Google Accounts, the datastore, and
memcache—to implement a pattern common to many web applications: storing
and retrieving user preferences.

Chapter 3, Handling Web Requests :
Contains details about App Engine’s architecture, the various features of the
frontend, app servers, and static file servers, and details about the app server run-
time environments for Python and Java. The frontend routes requests to the app
servers and the static file servers, and manages secure connections and Google
Accounts authentication and authorization. This chapter also discusses quotas and
limits, and how to raise them by setting a budget.

Chapter 4, Datastore Entities
The first of several chapters on the App Engine datastore, a strongly consistent
scalable object data storage system with support for local transactions. This chapter
introduces data entities, keys and properties, and Python and Java APIs for creat-
ing, updating, and deleting entities.

Chapter 5, Datastore Queries
An introduction to datastore queries and indexes, and the Python and Java APIs
for queries. The App Engine datastore’s query engine uses prebuilt indexes for all
queries. This chapter describes the features of the query engine in detail, and how
each feature uses indexes. The chapter also discusses how to define and manage
indexes for your application’s queries.

Chapter 6, Datastore Transactions
How to use transactions to keep your data consistent. The App Engine datastore
uses local transactions in a scalable environment. Your app arranges its entities in
units of transactionality known as entity groups. This chapter attempts to provide
a complete explanation of how the datastore updates data, and how to design your
data and your app to best take advantage of these features.

Chapter 7, Data Modeling with Python
How to use the Python data modeling API to enforce invariants in your data
schema. The datastore itself is schemaless, a fundamental aspect of its scalability.
You can automate the enforcement of data schemas using App Engine’s data mod-
eling interface. This chapter covers Python exclusively, though Java developers
may wish to skim it for advice related to data modeling.

Chapter 8, The Java Persistence API
A brief introduction to the Java Persistence API (JPA), how its concepts translate
to the datastore, how to use it to model data schemas, and how using it makes your
application easier to port to other environments. JPA is a Java EE standard inter-
face. App Engine also supports another standard interface known as Java Data
Objects (JDO), though JDO is not covered in this book. This chapter covers Java
exclusively.
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Chapter 9, The Memory Cache
App Engine’s memory cache service (aka “memcache”), and its Python and Java
APIs. Aggressive caching is essential for high-performance web applications.

Chapter 10, Fetching URLs and Web Resources
How to access other resources on the Internet via HTTP using the URL Fetch
service. This chapter covers the Python and Java interfaces, including implemen-
tations of standard URL fetching libraries. It also describes the asynchronous URL
Fetch interface, which as of this writing is exclusive to Python.

Chapter 11, Sending and Receiving Mail and Instant Messages
How to use App Engine services to send email and instant messages to
XMPP-compatible services (such as Google Talk). This chapter covers receiving
email and XMPP chat messages relayed by App Engine using request handlers. It
also discusses creating and processing messages using tools in the APL.

Chapter 12, Bulk Data Operations and Remote Access
How to perform large maintenance operations on your live application using
scripts running on your computer. Tools included with the SDK make it easy to
back up, restore, load, and retrieve data in your app’s datastore. You can also write
your own tools using the remote access API for data transformations and other
jobs. You can also run an interactive Python command shell that uses the remote
API to manipulate a live Python or Java app.

Chapter 13, Task Queues and Scheduled Tasks
How to perform work outside of user requests using task queues. Task queues
perform tasks in parallel by running your code on multiple application servers. You
control the processing rate with configuration. Tasks can also be executed on a
regular schedule with no user interaction.

Chapter 14, The Django Web Application Framework
How to use the Django web application framework with the Python runtime en-
vironment. This chapter discusses setting up a Django project, using the Django
App Engine Helper, and taking advantage of features of Django via the Helper such
as using the App Engine data modeling interface with forms and test fixtures.

Chapter 15, Deploying and Managing Applications
How to upload and run your app on App Engine, how to update and test an
application using app versions, and how to manage and inspect the running ap-
plication. This chapter also introduces other maintenance features of the Admin-
istrator Console, including billing. We conclude with a list of places to go for help
and further reading,
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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.

o .
o This icon signifies a tip, suggestion, or general note.

”
“wy

Using Code Samples

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 Google App Engine by Dan
Sanderson. Copyright 2010 Dan Sanderson, 978-0-596-52272-8.”

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

+> Safari Books Online is an on-demand digital library that lets you easily

Safari

sasonm  S€arch over 7,500 technology and creative reference books and videos to
find the answers you need quickly.
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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 hitp://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)

We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at:

http:/loreilly.com/catalog/9780596522728

You can also download the examples from the author’s website:
http:/lwww.dansanderson.com/appengine

To comment or ask technical questions about this book, send email to:
bookquestions@oreilly.com

For more information about our books, conferences, Resource Centers, and the
O’Reilly Network, see our website at:

http:/fwww.oreilly.com
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