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Preface

Ruby on Rails has shaken up the web development industry in a huge way—espe-
cially when you consider that version 1.0 of Rails was only released in December
2005. The huge waves of enthusiasm for the new framework, originally in weblogs
and later in the more traditional media, are probably the reason why this book is
in your hands.

This book will lead you through the components that make up the Rails framework
by building a clone of the popular story-sharing web site digg.com. This will give
you a chance to get your feet wet building a simple, yet comprehensive web applic-
ation using Ruby on Rails.

While the first edition of this book hit the shelves shortly after Rails 1.2 was released,
the Rails Core Team quickly hurried off to work on an even better and even more
polished version of the framework—a version that was released in December of
2007 as Rails 2.0. Although seen as an evolutionary (rather than a revolutionary)
update, Rails 2 features improvements in almost every corner of its comprehensive
code base, hence the requirement to update this book. And the improvements con-

tinue: as we go to press, the 2.1 release of Rails is imminent.

Without going into too many boring details, rest assured that with Rails 2 you have
the fastest and most secure, concise, fun and rewarding version of Rails in existence.
You get a secure web application almost out of the box; using the latest web techno-
logies such as Ajax has never been more accessible; and it’s just as easy to produce
a well-tested application as it is not to do any automated testing.

If that’s all Klingon to you, don’t worry. I'll get you started, and by the time you
finish this book, you’ll be able to discuss all things Web 2.0 with your friends and

coworkers, and impress your dentist with geeky vocabulary.

Who Should Read This Book?

This book is intended for anyone who’s eager to learn more about Ruby on Rails in
a practical sense. It’s equally well suited to design-oriented people looking to build
web applications as it is to people who are unhappy with the range of programming
languages or frameworks they’re using, and are looking for alternatives that bring

the fun back into programming.
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XX

I don’t expect you to be an expert programmer; this isn’t a pro-level book. It’s written
specifically for beginning to intermediate web developers who, though they’re fa-
miliar with HTML and CSS, aren’t necessarily fond of—or experienced with—any

server-side technologies such as PHP or Perl.

As we go along, you’ll gain an understanding of the components that make up the
Ruby on Rails framework, learn the basics of the Ruby programming language, and
come to grips with the tools recommended for use in Ruby on Rails development.
All these topics are covered within the context of building a robust application
which addresses real-world problems.

In terms of software installation, I'll cover the installation basics of Ruby and Ruby
on Rails on Mac OS X, Windows, and Linux. All you need to have preinstalled on

your system are your favorite text editor and a web browser.

What You'll Learn

Web development has never been easier, or as much fun as it is using Ruby on Rails.
In this book, you’ll learn to make use of the latest Web 2.0 techniques, RESTful
development patterns, and the concise Ruby programming language, to build inter-
active, database driven web sites that are a pleasure to build, use, and maintain.

Also, as web sites tend to evolve over time, I'll teach you how to make sure you
don’t wreak havoc with a careless change to your application code. We’ll implement
automated testing facilities and learn how to debug problems that arise within your
application.

What's in This Book?

Chapter 1: Introducing Ruby on Rails
This chapter touches on the history of the Rails framework, which—believe it
or not—is actually rather interesting! I'll explain some of the key concepts behind
Rails and shed some light on the features that we’re planning to build into our
example application.

Chapter 2: Getting Started
Here’s where the real action starts! In this chapter, I'll walk you through the
installation of the various pieces of software required to turn your Mac or PC

Simply Rails 2 (www.sitepoint.com)
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into a powerful Ruby on Rails development machine. I’ll also show you how
to set up the database for our example application, so that you can start your
application for the first time, in all its naked glory.

Chapter 3: Introducing Ruby
Ruby on Rails is built on the object oriented programming language Ruby, so it
helps to know a bit about both object oriented programming and the Ruby syntax.
This chapter will give you a solid grounding in both—and if you’d like to get

your hands dirty, you can play along at home using the interactive Ruby console.

Chapter 4: Rails Revealed
In this chapter, we start to peel back the layers of the Rails framework. I'll talk
about the separation of environments in each of the application’s life cycles,
and introduce you to the model-view-controller architecture that forms the basis

of a Rails application’s organization.

Chapter 5: Models, Views, and Controllers
In this chapter, we’ll generate our first few lines of code. We’ll create a class for
storing data, a view for displaying the data, and a controller to handle the inter-
action between the two.

Chapter 6: Helpers, Forms, and Layouts
This chapter starts off by looking at how Rails’s built-in helpers can reduce the
amount of code required to create functionality for your application. I'll show
you how to use one of the helpers to create a fully functioning form, and we’ll
style the end result with some CSS so that it looks good! I'll then show you how
to write unit and functional tests to verify that the application is working as

expected.

Chapter 7: Ajax and Web 2.0
Let’s face it, this chapter is the reason you bought this book! Well, it won’t dis-
appoint. I'll walk you through the steps involved in adding to our app some
nifty effects that use Ajax to update parts of a page without reloading the entire
page. Along the way, I'll explain the different relationships that you can establish
between your objects, and we’ll make sure that our application uses clean URLs.

Chapter 8: Protective Measures
In this chapter, I'll show you how to keep out the bad guys by adding simple
user authentication to our application. We’ll cover sessions and cookies, and

Order the print version of this book to get all 400+ pages!
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we’ll see firsthand how database migrations allow for the iterative evolution of

a database schema.

Chapter 9: Advanced Topics
This chapter will give our example application a chance to shine. We’ll add a
stack of functionality, and in the process, we’ll learn about model callbacks and

join models.

Chapter 10: Plugins
In this chapter, I'll show you how to add a plugin—a component that provides
features that expand the functionality of your application—to the example ap-
plication. We’ll also talk about some of the more advanced associations that are

available to your models.

Chapter 11: Debugging, Testing, and Benchmarking
This chapter will cover testing and benchmarking, as well as the reasons why
you should complete comprehensive testing of all your code. We’ll also walk
through a couple of examples that show how to debug your application when

something goes wrong.

Chapter 12: Deployment
Now that you’ve developed a feature-packed, fully functional application, you’ll
want to deploy it so that other people can use it. In this chapter, I'll introduce
you to the options available for deploying your application to a production
server, and walk you through the steps involved in taking your application to
the world.

The Book's Web Site

Head over to http://www.sitepoint.com/books/rails2/ for easy access to various re-

sources supporting this book.

The Code Archive

The code archive for this book, which can be downloaded from
http://www.sitepoint.com/books/rails2/archive/, contains each and every line of
example source code that’s printed in this book. If you want to cheat (or save

yourself from carpal tunnel syndrome), go ahead and download the files.
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Updates and Errata

While everyone involved in producing a technical book like this goes to enormous
effort to ensure the accuracy of its content, books tend to have errors. Fortunately,
the Corrections and Typos page located at
http://www.sitepoint.com/books/rails2/errata.php is the most current, comprehens-
ive reference for spelling and code-related errors that observant readers have reported
to us.

The SitePoint Forums

If you have a problem understanding any of the discussion or examples in this book,
try asking your question in the SitePoint Forums, at
http://www.sitepoint.com/forums/. There, the enthusiastic and friendly community
will be able to help you with all things Rails.

The SitePoint Newsletters

In addition to books like this one, SitePoint publishes free email newsletters includ-
ing The SitePoint Tribune and The SitePoint Tech Times. In them, you’ll read about
the latest news, product releases, trends, tips, and techniques for all aspects of web

development.

You can count on gaining some useful Rails articles and tips from these resources,
but if you're interested in learning other technologies, or aspects of web development
and business, you’ll find them especially valuable. Sign up to one or more SitePoint
newsletters at http://www.sitepoint.com/newsletter/.

Your Feedback

If you can’t find your answer through the forums, or if you wish to contact us for
any other reason, write to books@sitepoint.com. We have a well-staffed email
support system set up to track your inquiries, and if our support staff members are
unable to answer your question, they’ll send it straight to me. Suggestions for im-

provements, as well as notices of any mistakes you may find, are especially welcome.
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XXiV

Conventions Used in This Book

You’ll notice that we’ve used certain typographic and layout styles throughout this

book to signify different types of information. Look out for the following items.

Code Samples

Code in this book will be displayed using a fixed-width font, like so:

<h1>A perfect summer's day</h1>
<p>It was a lovely day for a walk in the park. The birds
were singing and the kids were all back at school.</p>

If the code may be found in the book’s code archive, the name of the file will appear
at the top of the program listing, like this:

example.css

.footer {
background-color: #CCC;
border-top: 1px solid #333;

}

If only part of the file is displayed, this is indicated by the word excerpt:

example.css (excerpt)

border-top: 1px solid #333;

Some lines of code are intended to be entered on one line, but we’ve had to wrap
them because of page constraints. A = indicates a line break that exists for formatting

purposes only, and should be ignored.

URL.open("http://www.sitepoint.com/blogs/2007/05/28/user-style-she
wets-come-of-age/");
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http://www.sitepoint.com/launch/78042b

XXV

Tips, Notes, and Warnings

Hey, You!

Tips will give you helpful little pointers.

@ Ahem, Excuse Me ...

Notes are useful asides that are related—but not critical—to the topic at hand.
Think of them as extra tidbits of information.

0 Make Sure You Always ...

... pay attention to these important points.

@ Watch Out!

Warnings will highlight any gotchas that are likely to trip you up along the way.
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Introducing Ruby on Rails

Since Ruby on Rails was first released, it has become a household name (well, in
developers’ households, anyway). Hundreds of thousands of developers the world
over have adopted—and adored—this new framework. I hope that, through the
course of this book, you’ll come to understand the reasons why. Before we jump
into writing any code, let’s take a stroll down memory lane, as we meet Ruby on

Rails and explore a little of its history.
First, what exactly is Ruby on Rails?

The short—and fairly technical—answer is that Ruby on Rails (often abbreviated
to “Rails”) is a full-stack web application framework, written in Ruby. However,
depending on your previous programming experience (and your mastery of techno-
jargon), that answer might not make a whole lot of sense to you. Besides, the Ruby
on Rails movement—the development principles it represents—really needs to be
viewed in the context of web development in general if it is to be fully appreciated.

So, let’s define a few of the terms mentioned in the definition above, and take in a
brief history lesson along the way. Then we’ll tackle the question of why learning
Rails is one of the smartest moves you can make for your career as a web developer.
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A web application is a software application that’s accessed using a web browser
over a network. In most cases, that network is the Internet, but it could also be
a corporate intranet. The number of web applications being created has increased
exponentially since Rails was created, due mostly to the increased availability
of broadband Internet access and the proliferation of faster desktop machines in
people’s homes. It can only be assumed that you're interested in writing such a
web application, given that you’ve bought this book!

A framework can be viewed as the foundation of a web application. It takes care
of many of the low-level details that can become repetitive and boring to code,

allowing the developer to focus on building the application’s functionality.

A framework gives the developer classes that implement common functions

used in every web application, including:

database abstraction (ensuring that queries work regardless of whether the
database is MySQL, Oracle, DB2, SQLite, or [insert your favorite database
here])

templating (reusing presentational code throughout the application)
management of user sessions
generation of clean, search engine-friendly URLs

A framework also defines the architecture of an application; this facility can be
useful for those of us who fret over which file is best stored in which folder.

In a sense, a framework is an application that has been started for you, and a
well-designed application at that. The structure, plus the code that takes care of
the boring stuff, has already been written, and it’s up to you to finish it off!

Full-stack refers to the extent of the functionality that the Rails framework
provides. You see, there are frameworks and then there are frameworks. Some
provide great functionality on the server, but leave you high and dry on the client
side; others are terrific at enhancing the user experience on the client machine,
but don’t extend to the business logic and database interactions on the server.

If you’ve ever used a framework before, chances are that you’re familiar with
the model-view-controller (MVC) architecture (if you’re not, don’t worry—we’ll
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discuss it in Chapter 5). Rails covers everything in the MVC paradigm, from

database abstraction to template rendering, and everything in between.

Ruby is an open source, object oriented scripting language invented by Yukihiro
Matsumoto in the early 1990s. We’ll be learning both Ruby and Rails as we

progress through the book (remember, Rails is written in Ruby).

Ruby makes programming flexible and intuitive, and with it, we can write code
that’s readable by both humans and machines. Matsumoto clearly envisioned
Ruby as a programming language that would entail very little mental overhead

for humans, which is why Ruby programmers tend to be happy programmers.

@ What Does Ruby Look Like?

If you're experienced in programming with other languages, such as PHP or
Java, you can probably make some sense of the following Ruby code, although
some parts of it may look new:

01-ruby-sample.rb (excerpt)

>> "What does Ruby syntax look like?".reverse
=> "?ekil kool xatnys ybuR seod tahW"

>> 8 * 5

=> 40

>> 3.times { puts “cheer!" }

cheer!

cheer!

cheer!

>> %w(one two three).each { |word| puts word.upcase }
ONE

TWO

THREE

Don’t worry too much about the details of programming in Ruby for now—we’ll

cover all of the Ruby basics in Chapter 3.
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History

Ruby on Rails originated as an application named Basecamp,' a hosted project-
management solution created by Danish web developer David Heinemeier Hansson
for former design shop 37signals.” Due largely to Basecamp’s success, 37signals has
since moved into application development and production, and Heinemeier Hansson
has become a partner in the company.

When I say “originated,” I mean that Rails wasn’t initially created as a stand-alone
framework. It was extracted from a real application that was already in use, so that
it could be used to build other applications that 37signals had in mind.? Heinemeier
Hansson saw the potential to make his job (and life) easier by extracting common
functionality such as database abstraction and templating into what later became
the first public release of Ruby on Rails.

He decided to release Rails as open source software to “fundamentally remake the
way web sites are built.”* The first beta version of Rails was initially released in
July 2004, with the 1.0 and 2.0 releases following on December 13, 2005 and
December 07, 2007 respectively. Several hundreds of thousands of copies of Rails

have been downloaded over time, and that number is climbing.

The fact that the Rails framework was extracted from Basecamp is considered by

the lively Rails community to represent one of the framework’s inherent strengths:
Rails was already solving real problems when it was released. Rails wasn’t built in
isolation, so its success wasn’t a result of developers taking the framework, building
applications with it, and then finding—and resolving—its shortcomings. Rails had

already proven itself to be a useful, coherent, and comprehensive framework.

While Heinemeier Hansson pioneered Rails and still leads the Rails-related program-
ming efforts, the framework has benefited greatly from being released as open source

software. Over time, developers working with Rails have submitted thousands of

! http://www.basecamphg.com/

2 http://www.37signals.com/

3 Highrise [http://www.highrisehq.com/], Backpack [http://www.backpackit.com/], Ta-da List
[http://www.tadalist.com/], Campfire [http://www.campfirenow.com/], and Writeboard
[http://www.writeboard.com/] are other hosted applications written in Rails by 37signals.

4 http://www.wired.com/wired/archive/14.04/start.html?pg=3
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extensions and bug fixes to the Rails development repository.” The repository is
closely guarded by the Rails core team, which consists of about six highly skilled
professional developers chosen from the crowd of contributors, led by Heinemeier

Hansson.

So, now you know what Rails is, and how it came about. But why would you invest

your precious time in learning how to use it?

I'm glad you asked.

Development Principles

Rails supports several software principles that make it stand out from other web

development frameworks. Those principles are:

convention over configuration
don’t repeat yourself

agile development

Because of these principles, Ruby on Rails is a framework that really does save de-
velopers time and effort. Let’s look at each of those principles in turn to understand

how.

Convention Over Configuration

The concept of convention over configuration refers to the fact that Rails assumes

a number of defaults for the way one should build a typical web application.

Many other frameworks (such as the Java-based Struts or the Python-based Zope)
require you to step through a lengthy configuration process before you can make a
start with even the simplest of applications. The configuration information is usually
stored in a handful of XML files, and these files can become quite large and cumber-
some to maintain. In many cases, you're forced to repeat the entire configuration

process whenever you start a new project.

While Rails was originally extracted from an existing application, extensive archi-

tectural work went into the framework later on. Heinemeier Hansson purposely

> The Rails repository, located at http://dev.rubyonrails.org/, is used to track bugs and enhancement re-

quests.
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created Rails in such a way that it doesn’t need excessive configuration, as long as
some standard conventions are followed. The result is that no lengthy configuration
files are required. In fact, if you have no need to change these defaults, Rails really
only needs a single (and short) configuration file in order to run your application.
The file is used to establish a database connection: it supplies Rails with the neces-
sary database server type, server name, user name, and password for each environ-
ment, and that’s it. Here is an example of a configuration file (we’ll talk more about

the contents of this configuration file in Chapter 4):

02-database.yml

development:
adapter: sqlite3
database: db/development.sqglite3
timeout: 5000

test:
adapter: sqlite3
database: db/test.sqlite3
timeout: 5000

production:
adapter: sqlite3
database: db/production.sqlite3
timeout: 5000

Other conventions that are prescribed by Rails include the naming of database-related
items, and the process by which controllers find their corresponding models and

views.

@ Controllers? Models? Views? Huh?

Model-view-controller (MVC) is a software architecture (also referred to as a design
pattern) that separates an application’s data model (model), user interface (view),
and control logic (controller) into three distinct components.

Here’s an example: when your browser requests a web page from an MVC-archi-
tected application, it’s talking exclusively to the controller. The controller gathers
the required data from one or more models and renders the response to your request
through a view. This separation of components means that any change that’s made

to one component has a minimal effect on the other two.
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We’ll talk at length about the MVC architecture and the benefits it yields to Rails
applications in Chapter 5.

Rails is also considered to be opinionated software, a term that has been coined to
refer to software that isn’t everything to everyone. Heinemeier Hansson and his core
team ruthlessly reject contributions to the framework that don’t comply with their
vision of where Rails is headed, or aren’t sufficiently applicable to be useful for the
majority of Rails developers. This is a good way to fight a phenomenon known

among software developers as bloat: the tendency for a software package to imple-

ment extraneous features just for the sake of including them.

Don't Repeat Yourself

Rails supports the principles of DRY (Don’t Repeat Yourself) programming. When
you decide to change the behavior of an application that’s based on the DRY prin-
ciple, you shouldn’t need to modify application code in more than one authoritative
location.

While this might sound complicated, it’s actually quite simple. For example, instead
of copying and pasting code with a similar or even identical functionality, you de-
velop your application in such a way that this functionality is stored once, in a
central location, and is referenced from each portion of the application that needs
to use it. This way, if the original behavior needs to change, you need only make
modifications in one location, rather than in various places throughout your applic-
ation—some of which you could all too easily overlook.

One example of how Rails supports the DRY principle is that, unlike Java, it doesn’t
force you to repeat your database schema definition within your application. A
database schema definition describes how the storage of an application’s data is
structured. Think of it as a number of spreadsheets, each of which contains rows
and columns that define the various pieces of data, and identify where each data
item is stored. Rails considers your database to be the authoritative source of inform-
ation about data storage, and is clever enough to ask the database for any information
it may need to ensure that it treats your data correctly.

Rails also adheres to the DRY principle when it comes to implementing cutting-
edge techniques such as Ajax (Asynchronous JavaScript and XML). Ajax is an ap-
proach that allows your web application to replace content in the user’s browser
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dynamically, or to exchange form data with the server without reloading the page.
Developers often find themselves duplicating code while creating Ajax applications:
after all, the web site should function in browsers that don’t support Ajax, as well
as those that do, and the code required to display the results to both types of browser
is, for the most part, identical. Rails makes it easy to treat each browser generation
appropriately without duplicating any code.

Agile Development

More traditional approaches to software development (such as iterative development
and the waterfall model) usually attempt to sketch out a long-running and rather
static plan for an application’s goals and needs using predictive methods. These
development models usually approach applications from the bottom up—that is,
by working on the data first.

In contrast, Agile development methods use an adaptive approach. Small teams,
typically consisting of fewer than ten developers, iteratively complete small units
of the project. Before starting an iteration, the team reevaluates the priorities for the
application that’s being built; these priorities may have shifted during the previous
iteration, so they may need adjustment. Agile developers also architect their applic-
ations from the top down, starting with the design, which may be as simple as a
sketch of the interface on a sheet of paper.

When an application is built using Agile methods, it’s less likely to veer out of
control during the development cycle, thanks to the ongoing efforts of the team to
adjust priorities. By spending less time on the creation of functional specifications
and long-running schedules, developers using Agile methodologies can really jump-
start an application’s development.

Here are a few examples that illustrate how Rails lends itself to Agile development
practices:

You can start to work on the layout of your Rails application before making any
decisions about data storage (even though these decisions might change at a later
stage). You don’t have to repeat this layout work when you start adding function-
ality to your screen designs—everything evolves dynamically with your require-
ments.
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Unlike code written in C or Java, Rails applications don’t need to go through a
compilation step in order to be executable. Ruby code is interpreted on the fly,
so it doesn’t need any form of binary compilation to make it executable. Changing
code during development provides developers with immediate feedback, which
can significantly boost the speed of application development.

Rails provides a comprehensive framework for the automated testing of applica-
tion code. Developers who make use of this testing framework can be confident
that they’re not causing functionality to break when they change existing code,
even if they weren’t the ones who originally developed it.

Refactoring (rewriting code with an emphasis on optimization) existing Rails
application code to better cope with changed priorities, or to implement new
features for a development project, can be done much more easily when de-
velopers adhere to the DRY principles we discussed above. This is because far
fewer changes are required when a certain functionality is implemented just

once, and is then reused elsewhere as required.

If your head is spinning from trying to digest these principles, don’t worry—they’ll
be reinforced continually throughout this book, as we step through building our

very own web application in Ruby on Rails!

Building the Example Web Application

As you read on, I expect you’ll be itching to put the techniques we discuss into
practice. For this reason, I've planned a fully functional web application that we’ll
build together through the ensuing chapters. The key concepts, approaches, and
methodologies we’ll discuss will have a role to play in the sample application, and
we’ll implement them progressively as your skills improve over the course of this
book.

The application we’ll build will be a functional clone of the popular story-sharing
web site, Digg.® I've included all necessary files for this application in this book’s

code archive.

® http://www.digg.com/
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What Is Digg?

Digg describes itself as follows:’

Digg is a place for people to discover and share content from any-
where on the web. From the biggest online destinations to the most
obscure blog, Digg surfaces the best stuff as voted on by our users.
You won'’t find editors at Digg—we’re here to provide a place where
people can collectively determine the value of content and we’re

changing the way people consume information online.

How do we do this? Everything on Digg—from news to videos to
images to podcasts—is submitted by our community (that would
be you). Once something is submitted, other people see it and Digg
what they like best. If your submission rocks and receives enough
Diggs, it is promoted to the front page for the millions of our visitors
to see.

Basically, if you want to tell the world about that interesting article you found on
the Internet—be it a weblog post that’s right up your street, or a news story from a
major publication—you can submit its URL to Digg, along with a short summary of
the item. Your story sits in a queue, waiting for other users to digg it (give your item
a positive vote). As well as voting for a story, users can comment on the story to
create often lively discussions within Digg.

As soon as the number of diggs for a story crosses a certain threshold, it’s automat-
ically promoted to the Digg homepage, where it attracts a far greater number of
readers than the story-queuing area receives. Figure 1.1 shows a snapshot of the
Digg homepage.

7 http://digg.com/about/
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Figure 1.1. The original digg.com

The Digg Effect

Due to the huge number of visitors that Digg receives, web sites that are listed on
the front page may suffer from what is known as the Digg effect: the servers of
many sites cannot cope with the sudden surge in traffic, and become inaccessible
until the number of simultaneous visitors dies down or the hosting company
boosts the site’s capacity to deal with the increase in traffic.

Digg was launched in December 2004, and has since been listed in the Alexa traffic
rankings as one of the Internet’s top 200 web sites.®

I didn’t decide to show you how to develop your own Digg clone just because the
site is popular with Internet users, though; Digg’s feature set is not particularly
complicated, but it’s sufficient to allow us to gain firsthand experience with the
most important and useful facets of the Ruby on Rails framework.

And while your application might not be able to compete with the original site, re-
using this sample project to share links within your family, company, or college

8 http://www.alexa.com/data/details/traffic_details/digg.com
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class is perfectly conceivable. Also, with any luck you’ll learn enough along the

way to branch out and build other types of applications as well.

Features of the Example Application

As I mentioned, we want our application to accept user-submitted links to stories
on the Web. We also want to allow other users to vote on the submitted items. In
order to meet these objectives, we’ll implement the following features as we work
through this book:

We’ll build a database back end that permanently stores every story, user, vote,
and so on. This way, nothing is lost when you close your browser and shut the

application down.

We’ll build a story submission interface, which is a form that’s available only

to users who have registered and logged in.

We’ll develop a simplistic layout, as is typical for Web 2.0 applications. We’ll
style it with Cascading Style Sheets (CSS) and enhance it with visual effects.

We’ll create clean URLs for all the pages on our site. Clean URLSs (also known
as search engine-friendly URLs) are usually brief and easily read when they ap-
pear in the browser status bar. An example of a clean URL is
http://del.icio.us/popular/software, which I'm sure you’ll agree is a lot nicer
than http://www.amazon.com/gp/homepage.html/103-0615814-1415024/.

We’ll create a user registration system that allows users to log in with their

usernames and passwords.

We’ll create two different views for stories: the homepage of our application,
and the story queue containing stories that haven’t yet received enough votes to

appear on the homepage.

We’ll give users the ability to check voting history on per-user and per-story

bases.

We’ll facilitate the tagging of stories, and give users the ability to view only those
stories that relate to programming or food, for example. For a definition of tagging,

see the note below.
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It’s quite a list, and the result will be one slick web application! Some of the features
rely upon others being in place, and we’ll implement each feature as a practical
example when we look at successive aspects of Rails.

@ What is Tagging?

Tagging can be thought of as a free-form categorization method. Instead of the
site’s owners creating a fixed content categorization scheme (often represented as
a tree), users are allowed to enter one or more keywords to describe a content
item. Resources that share one or more identical tags can be linked together eas-
ily—the more overlap between tags, the more characteristics the resources are
likely to have in common.

800 Popular Tags on Flickr Photo Sharing
<[> |[ e ][z] | + | eehup://flickr.com/photos/tags ‘o.v Google H

All time most popular tags
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What are tags?

You can give your photos a "tag", which is like a keyword or category label. Tags help you find phatos which have samething in L
COMManN. You can assign up to 75 tags to each photo, 4

Figure 1.2. Tags on flickr.com

Instead of displaying a hierarchical category tree, the tags used in an application
are commonly displayed as a tag cloud in which each of the tags is represented

in a font size that corresponds to how often that tag has been applied to content
items within the system.
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Tags are used extensively on sites such as the Flickr photo-sharing web site’
shown in Figure 1.2, the del.icio.us bookmark-sharing site,'® and the Technorati

weblog search engine.'

Summary

We’ve explored a bit of history in this chapter. Along the way, we learned where
both the Ruby language and the Rails framework have come from, and looked in
some detail at the niche that followers of the Ruby on Rails philosophy have carved
out for themselves in the web development world. I also explained the philosophy
behind the Ruby programming language and showed you a snippet of Ruby code.
We’ll cover much more of Ruby’s inner workings in Chapter 3.

We also talked briefly about some of the basic principles that drive Rails develop-
ment, and saw how Rails supports Agile development methods. Now that you’re
aware of the possibilities, perhaps some of these ideas and principles will influence

your own work with Rails.

Finally, we created a brief specification for the web application we’re going to build
throughout this book. We described what our application will do, and identified
the list of features that we’re going to implement. We’ll develop a clone of the story-
sharing web site Digg iteratively, taking advantage of some of the Agile development
practices that Rails supports.

In the next chapter, we’ll install Ruby, Rails, and the SQLite database server software

in order to set up a development environment for the upcoming development tasks.

Are you ready to join in the fun? If so, turn the page ...

o http://flickr.com/
10 http://del.icio.us/
" http://www.technorati.com/
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Chapter

Getting Started

To get started with Ruby on Rails, we first need to install some development software

on our systems. The packages we’ll be installing are:

the Ruby language interpreter
The Ruby interpreter translates our Ruby code (or any Ruby code, for that matter,
including Rails itself) into a form the computer can understand and execute.
At the time of writing, Ruby 1.8.6 is recommended for use with Rails, so that’s

what I've used here.

the Ruby on Rails framework
Once we’ve downloaded Ruby, we can install the Rails framework itself. As I
mentioned in Chapter 1, Rails is written in Ruby. At the time of writing, version

2.0.2 was the most recent stable version of the framework.

the SQLite database engine
The SQLite database engine is a self-contained software library which provides
an SQL database without actually running a separate server process. While Rails
supports plenty of other database servers (MySQL, PostgreSQL, Microsoft SQL
Server, and Oracle, to name a few), SQLite is easy to install and does not require
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any configuration, and is the default database for which a new Rails application
is configured straight out of the box. Oh, and it’s free!

At the time of writing, the most recent stable release of the SQLite database was

version 3.5.4.

Instructions for installing Rails differ ever so slightly between operating systems.
You may also need to install some additional tools as part of the process, depending
on the platform you use. Here, I'll provide installation instructions for Windows,
Mac OS X, and Linux.

@ Watch Your Version Numbers!

It’s possible that by the time you read this, a more recent version of Ruby, SQLite,
or one of the other packages mentioned here will have been released. Beware!
Don’t just assume that because a package is newer, it can reliably be used for Rails
development. While, in theory, every version should be compatible and these
instructions should still apply, sometimes the latest is not the greatest.

In fact, the Rails framework itself also has a reputation for experiencing large
changes between releases, such as specific methods or attributes being deprecated.
While every effort has been made to ensure the code in this book is future-proof,
there’s no guarantee that changes included in future major releases of Rails won’t
require this code to be modified in some way for it to work. Such is the fast-paced
world of web development!

Feel free to skip the sections relevant to operating systems other than yours, and to

focus on those that address your specific needs.

What Does All This Cost?

Everything we need is available for download from the Web, and is licensed under
free software licenses. This basically means that everything you’ll be installing is
free for you to use in both personal and commercial applications. If you’re curious
about the differences between each license, you can check out each package’s indi-
vidual license file, which is included in its download.

Simply Rails 2 (www.sitepoint.com)
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Installing on Windows

For some reason, Windows has the easiest install procedure. A very helpful program-
mer by the name of Curt Hibbs sat down and packaged everything required to develop
Rails applications on a Windows machine. He constructed the package as an easy-
to-install, easy-to-run, single file download called Instant Rails and released version
1.0 in early 2006. When Rails 2.0 was released in late 2007, maintenance of Instant
Rails was taken over by Rob Bazinet, and nowadays consists of the following com-
ponents:

the Ruby interpreter
the SQLite and MySQL database engines
the Apache web server (although we won’t be using it in this book)

Ruby on Rails
That’s everything we need in one handy package. How convenient!

To install Instant Rails, download the latest Instant Rails zip archive from the Instant
Rails project file list' on RubyForge and extract its contents to a folder of your
choice.

@ Time Flies

The version of Instant Rails used to test the code in this book was 2.0. As discussed
earlier in the chapter, due to the fast-changing nature of the framework, I can’t
guarantee that later versions will work.

Be careful, though; Instant Rails doesn’t support folders with names that contain
spaces; unfortunately, this means that the obvious choice of C:\Program Files\ is not
a good one. I recommend choosing C:\InstantRails\ instead.

After you've extracted the .zip file (it has approximately 18,000 items in packaged
documentation, so if you’re using the Windows built-in file compression tool, it
could take quite some time to unzip them all), navigate to the InstantRails folder and
double-click the InstantRails.exe file. You’ll be prompted with a dialog like the one
shown in Figure 2.1; click OK to continue.

! http://rubyforge.org/frs/?group_id=904

Order the print version of this book to get all 400+ pages!

17


http://rubyforge.org/frs/?group_id=904
http://rubyforge.org/frs/?group_id=904
http://www.sitepoint.com/launch/78042b
http://rubyforge.org/frs/?group_id=904

18  Simply Rails 2

Instant Rails E|

P |, Instant Rails has moved fram "Criforce-path-updake” ko “C:iInstankRais",
\--'\,/ Reqgenerate configuration Files ?

[ o |[ Cancel ]

Figure 2.1. Configuring Instant Rails doesn't get much easier ...

If you're on Windows XP Service Pack 2 or later, you’ll also be greeted with the
alert message in Figure 2.2 from the Windows internal firewall (or any additional
personal firewall software that you might have installed). Of course, the Apache
web server isn’t trying to do anything malicious—Instant Rails just fires it up as

part of its initialization process. Go ahead and click Unblock to allow it to start.

%= Windows Security Alert @

To help protect pour computer, Windows Firewall has blocked
some features of this program.

Do you want to keep blocking this program?

Manne: Apache

Publizher: Unknown

Keep Blacking ] [ Unblock ] [ Ak Me Later

Windows Firewall haz blocked this program from accepting connections from the
Internet or a network., If pou recognize the program or trust the publisher, pou can
unblock it. When should | unblock a program™?

Figure 2.2. Allowing Apache to run

You should now see the Instant Rails control panel, which, as Figure 2.3 illustrates,
should report that everything has started up successfully.

Simply Rails 2 (www.sitepoint.com)
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« Instant Rails

m E Started E Started

04405 14:27:43 Instant Railz: Servers starting
04/05 14:27.46 MySql : Configuration file changed
04/05 142746 ppache : Configuration file changed

Figure 2.3. The Instant Rails control panel

Next, you’ll need to update the version of RubyGems that comes with Instant Rails.
Click on the I button in the top-left of the control panel. From the menu that appears,
select Rails Applications > Open Ruby Console Window. Once the console opens, enter
the following command:

C:\InstantRails\rails_apps> gem update --system

The final step is to update Rails. The following command, entered in the Ruby
Console you opened previously, should do the trick:

C:\InstantRail\rails_apps> gem update

That’s it! Everything you need is installed and configured. Feel free to skip the in-
structions for Mac and Linux, and start building your application!

Installing on Mac OS X

Okay, so the Windows guys had it easy. Unfortunately, life isn’t quite so simple for
the rest of us, at least as far as Rails installation is concerned. While Mac OS X isn’t
usually a platform that makes things tricky, installing Rails is just a tad harder than
installing a regular Mac application.

@ Lose the Locomotive

There was an all-in-one installer available for Mac OS X 10.4 and earlier, called
Locomotive (http://locomotive.raaum.org/). Unfortunately, it’s no longer main-

tained by its creator, Ryan Raaum. For this reason, I don’t recommend that you

use Locomotive to work through this book.

Order the print version of this book to get all 400+ pages!
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Mac OS X 10.5 (Leopard)

If your Mac is a relatively recent purchase, you may be running OS X version 10.5
(Leopard) or later. If this is the case, you’ve got much less to do, because your ma-
chine comes preinstalled with both Ruby and Rails—congratulations! All you’ll
need to do is update your Rails installation, but we’ll worry about that when we
reach that step in the Rails installation instructions for Mac OS X 10.4—you’ll see
that it’s very easy.

Of course, it wouldn’t do you any harm to read through all of the steps below any-
way, just to make sure that you’re familiar with the software components and con-
cepts that are introduced; for example, the Mac OS X Terminal, the command line
interface, and RubyGems.

Mac OS X 10.4 (Tiger) and Earlier

“But wait!” I hear you cry. “My slightly older Mac comes with Ruby preinstalled!”
Yes, that may indeed be true. However, the version of Ruby that shipped with OS
X prior to version 10.5 is a slimmed-down version that’s incompatible with Rails,
and is therefore unsuited to our needs. While there are packages out there that make
the installation of Ruby easier, such as MaCPorts,2 for the sake of completeness, I'll
show you how to build Ruby on your machine from scratch. Don’t worry. It may
sound intimidating, but it’s actually relatively painless—and you’ll only need to
do it once!

Let’s start installing then, shall we?

Installing Xcode

The first step in the process is to make sure we have everything we need for the
installation to go smoothly. The only prerequisite for this process is Xcode, the
Apple Developer Tools that come on a separate CD with Mac OS X. If you haven’t

2 http://www.macports.org/

3A tip of the hat is in order for Dan Benjamin, who did a lot of the heavy lifting in the early days of
documenting the installation of Rails on OS X. Parts of these installation instructions are heavily influ-
enced by his article “Building Ruby, Rails, Subversion, Mongrel, and MySQL on Mac OS X”.
[http://hivelogic.com/articles/ruby-rails-mongrel-mysql-osx/]
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installed the tools yet, and don’t have your installation CD handy, you can download
the Xcode package for free* (although at more than 900MB, it’s a hefty download!).

To install Xcode, run the packaged installer by clicking on the XcodeTools.mpkg
icon and following the on-screen instructions illustrated in Figure 2.4. The install-
ation tool is a simple wizard that will require you to click Continue a few times,

agree to some fairly standard terms and conditions, and hit the Install button.

8eno e Install Xcode Tools

Select a Destination

Select a destination volume to install the Xcode Tools
& Intreduction software.

O License
@ Select Destination

® Installation Type

® Install Mister
® Finish Up 149GE (138GE Free)

Installing this software requires 1.5GB of space.

You have chosen to install this software on the volume "Mister."

( Go Back ) (Continue :J

Figure 2.4. Installing the Xcode developer tools

Introducing the Command Line

For the next few steps, we’re going to leave the comfort and security of our pretty
graphical user interface and tackle the much geekier UNIX command line. If this is
the first time you’ve used the command line on your Mac, don’t worry—we’ll be
using it often as we work through this book, so you’ll have plenty of practice! Let’s

dive in.

4 http://developer.apple.com/

Order the print version of this book to get all 400+ pages!
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First, open up a UNIX session in OS X using the Terminal utility. Launch Terminal
by selecting Go > Utilities from the Finder menu bar, and double-clicking the Terminal

icon. Your Terminal window should look a lot like Figure 2.5.

e 00 Terminal — bash — 80x10

Core:~ scoopd pwd
Ssers/scoop
Core:~ scoopd I

AR )

Figure 2.5. A Terminal window on Mac OS X

Let’s dissect these crazy command line shenanigans. The collection of characters
to the left of the cursor is called the prompt. By default, it displays:

the name of your Mac
the current directory

the name of the user who’s currently logged in

In my case, this is:
Core:~ scoop$

So, what’s what here?

Core is the name of my Mac.
scoop is the name of the user who’s currently logged in.

But what on earth is this character: ~? It’s called a tilde, and it’s shorthand notation
for the path to the current user’s home directory. Take another look at Figure 2.5,

and you’ll see I've used the pwd command to print the working directory. The result
is /Users/scoop, which just happens to be my home directory. For future command
line instructions, though, I’ll simply display the prompt as: $, to avoid occupying

valuable real estate on the page.

Simply Rails 2 (www.sitepoint.com)
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Setting the Path

Next, we need to make sure that Mac OS X can locate all the command line tools
that we’ll be using during this installation. The PATH environment variable stores
the list of folders to which OS X has access; we’ll store the changes we make to this

variable in a file in our home directory.

The name of the file we’ll use is .profile. (On UNIX-based systems such as Mac OS
X, files that start with a period are usually hidden files.) If you type out the following
command exactly, your PATH environment variable will be set correctly every time

you open a new Terminal window:

$ echo 'export PATH="/usr/local/bin:/usr/local/sbin:$PATH"' >>
- ~/.profile

To activate this change (without having to open and close the Terminal window),

type the following command:
$ . ~/.profile
Yes, that’s a single period at the beginning of the line. Note that these commands

don’t produce any feedback, as Figure 2.6 shows, but they’re still taking effect.

(& N N& Terminal — bash — 90x10 — 32

Core:~ scoop$ echo "export PATH="/usr/local/bin:/usr/local/sbin:SPATH"" >> .profile
Core:~ scoopd I

NI =

Figure 2.6. Setting the correct path

It would be a shame to clutter up this home directory—or our desktop—with a huge
number of files, so let’s go about this installation business in an organized fashion.

Order the print version of this book to get all 400+ pages!
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Staying Organized

The process of extracting, configuring, and compiling the source code for all the
packages that we’ll be downloading will take up a reasonable amount of space on
your hard drive. Let’s keep things organized and operate within a single folder rather

than making a mess of the desktop.

The desktop on your Mac is actually a subfolder of your home directory. Change to
the Desktop folder using the cd command (short for change directory). Once you're
there, you can use mkdir to make a directory in which to store our downloads and

other assorted files. Let’s call this directory build:

$ cd Desktop
$ mkdir build
$ cd build

The result is that we have on the desktop a new directory, which is now our current
working directory. This is also reflected by our prompt. As Figure 2.7 shows, mine

now reads:

Core:build scoop$

00 Terminal — bash — 80x10

Core:~ scoop$ cd Desktop/
Core:Desktop scoop$ mkdir build
Core:Desktop scoop$ cd builds
Core:build scoop$ fI

R = )

Figure 2.7. Creating a temporary working directory

Now the fun begins!

Simply Rails 2 (www.sitepoint.com)
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Installing Ruby on a Mac

Before installing Ruby itself, we need to install another library on which Ruby de-
pends: Readline.

Here’s the sequence of slightly convoluted commands for installing the Readline
library. It’s a fairly small library, so the installation shouldn’t take long:

$ curl ftp://ftp.gnu.org/gnu/readline/readline-5.2.tar.gz
- | tar xz

$ cd readline-5.2

$ ./configure --prefix=/usr/local

$ make

$ sudo make install

$ cd ..

With Readline in place, we’re now able to install Ruby itself. This step may test
your patience a bit, as the configuration step could take half an hour or more to
complete, depending on the speed of your system and your network connection.
Type out the following series of commands, exactly as you see them here (it’s not
important that you understand every line, but it is important that you don’t make
any typos):

$ curl ftp://ftp.ruby-lang.org/pub/ruby/1.8/
wruby-1.8.6.tar.gz | tar xz

$ cd ruby-1.8.6

$ ./configure --prefix=/usr/local --enable-pthread
= --with-readline-dir=/usr/local

$ make

$ sudo make install

$ sudo make install-doc

$cd ..

How did you do? It’s wise to run some checks at this point, to determine whether
our installation is on track so far. The simplest and safest way to ascertain whether
our Ruby installation is working is to type the following command into the Terminal

window:

$ ruby -v

Order the print version of this book to get all 400+ pages!
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The version displayed should match that which you downloaded—in my case, ruby
1.8.6 (2007-09-24 patchlevel 111), as shown in Figure 2.8. If anything else is
displayed here (such as ruby 1.8.2 (2004-12-25)), something’s gone wrong. You

should carefully repeat the instructions up to this point.

A Friend in Need's a Friend Indeed

Remember—if you get really stuck, you can always try asking for help on Site-

Point’s Ruby forum.’

a00 Terminal — bash — 80x10

Core:~ scoop$ ruby -w
ruby 1.8.6 (2827-29-24 patchlevel 111) [uniwversal-darwing.@]
Core:~ scoop$

N = )

Figure 2.8. Checking the Ruby version

Be a Super User for a Day

sudo is a way for “regular” computer users to perform system-wide installations
that are normally reserved for system administrators. You’ll need to enter your

account password before you’ll be allowed to execute this command. To use sudo,
the user account must have the Allow user to administer this computer setting checked.
This can be changed in the Accounts section of the Apple System Preferences win-

dow.

Next up, we have the installation of RubyGems.

Installing RubyGems on a Mac

“What is this RubyGems?” I hear you ask. RubyGems is a utility for managing the
additions to the Ruby programming language that other people have developed and

> http://www.sitepoint.com/launch/rubyforum/
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made available as free downloads. Think of it as prepackaged functionality that you
can install on your machine so you don’t have to reinvent the wheel over and over
again while you’re working on your own projects.® Rails is released and published
through the RubyGems system.

The following sequence of commands will download and install RubyGems on your

Mac. It should be a relatively quick procedure:

$ curl -L http://rubyforge.org/frs/download.php/29548/
wrubygems-1.0.1.tgz | tar xz

$ cd rubygems-1.0.1

$ sudo ruby setup.rb

$cd ..

Are you getting the hang of this command line thing? Good! We now have another
new command at our fingertips: gem. The gem command is used to install and
manage Ruby packages on your machine—enter the following to check that Ruby-

Gems is working properly:
$ gem -v

The output should identify the version of RubyGems that you installed, as Figure 2.9
shows. We’ll use the gem command to install Rails.

800 Terminal — bash — 80x10

Installing rubygems-1.8.1 rdoc inte SLibrary/Ruby/Gems/1.8/doc/rubygems-1.8.1/rd =
oc. ..

As of Rubybems @.8.28, library stubs are no longer needed.

Searching $LOAD_PATH for stubs to opticnally delete (may toke a while)...
.. .done.

Ne library stubs found.

Core:rubygems-1.8.1 scoop$ cd ..

Core:build scoopd gem -v

l.8.1

Core:build scoop$

NI = )

Figure 2.9. Confirmation of a successful RubyGems installation

® The RubyGems web site [http://gems.rubyforge.org/] has additional documentation for the gem command

that we’ll use in this section.
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@ Updating RubyGems
RubyGems is constantly being developed and improved, and new versions are
released frequently. If you ever need to update RubyGems—for compatibility

reasons, for example—simply enter the following command into a terminal win-
dow:

$ sudo gem update --system

Installing Rails on a Mac

Whew! After several pages of installation instructions, we’re finally here: the install-
ation of the Rails framework. Don’t underestimate the importance of the work you’ve
already done, though. Plus, you’ll now have an easy upgrade path the next time a

new version of Ruby or Rails is released (which I'll explain later).

Without further ado, enter this command to install Rails:

$ sudo gem install rails

This command prompts the RubyGems system to download Rails and the packages
on which it depends, before installing the necessary files and documentation. This
process may take ten minutes or more to complete, so it’s a good time to grab
yourself a coffee.

The Secret of Staying Up to Date with Rails

While you’re waiting for Rails to install, I'll let you in on a little secret: the com-
mand we just entered is the very same one that you can use to stay up to date with
future Rails releases. Whenever you want to upgrade Rails, just enter that command
again, and your system will be updated. Very cool, as I'm sure you’ll agree. In

fact, if you’re running the above command on Mac OS X 10.5, that’s exactly what

you’ll be doing: upgrading your existing Rails installation.

Once the installation has finished, you can verify the version of Rails you just in-
stalled by running the following command in your Terminal window:

$ rails -v

Simply Rails 2 (www.sitepoint.com)
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Taking this small step should reward you with the version number of Rails, as illus-

trated in Figure 2.10.

Installing
Installing
Installing
Installing
Installing
Installing
Installing
Installing
Installing
Installing

Successfully
Successfully
Successfully
Successfully
Successfully
Successfully
& gems installed

ri documentaticn fo
ri documentatien for activerecerd-2.8.2...
ri documentaticn fo
ri documentation fo
ri documentaticn for activerescurce-2.@.2...

Core:~ scoop$ sudo gem install rails
installed activesupport-2.8.2
installed activerecord-2.@.2
installed actionpack-2.2.¢
installed acticnmailer-2.@.2
installed activeresource-2.2.2
installed rails-2.@.2

RDoc
RDoc
RDoc
RDoc
RDoc

Core:~ scoop$ rails -v
Rails 2.8.2
Core:~ scoopd I

=4

activesupport-2.8.2...

=4

actionpack-2.8.2...
actionmailer-2.@.2...

=4

documentaticn for activesupport-2.9.2...
gocumentaticn for activerecord-2.9@.2...
documentaticn for actiocnpack-2.@.2...
documentation for actionmailer-2.@.2...
documentaticn for activeresource-2.9.2...

g

2

NI = )

Figure 2.10. Installing Rails on Mac OS X via RubyGems

I told you we’d get there in the end. Don’t break out the champagne just yet,

though—we still need a database!

Installing SQLite on a Mac

The last thing we need to do is install the storage container that’s going to house

the data we (or our users) enter through our application’s web interface, the SQLite

database engine.

As mentioned in the introductory paragraph, SQLite is a self-contained, serverless

database engine. As such, there’s not much more to it than the actual download and

compilation steps. You don’t need to mess with startup scripts or configuration

files. It all just works!

Order the print version of this book to get all 400+ pages!
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$ curl http://www.sqlite.org/sqlite-3.5.4.tar.gz | tar zx
$ cd sqlite-3.5.4

$ ./configure --prefix=/usr/local

$ make

$ sudo make install

After the installation has been completed, enter the following command to make
sure SQLite has been properly installed:

$ sqlite3 --version

This command should come back with the version of SQLite you installed—3.5.4

in my case—as shown in Figure 2.11.

800 Terminal — bash — 80x10

./libtecl --mode=install Ausr/binsinstall -c sglite3 Ausr/locals/bin
Susrsbinsinstall -c sglited Jusr/lecalsbinssglite3

Susribinsinstall -c -d fusr/lecal/include

JusrsbinSinstall -c -m @644 sglite3.h Ausr/local/include
Jusrfpinsinstall -c -m @644 . Ssrossglite3ext.h Jusr/leocals/include
Jusrsbinsinstall -c¢ -d fusr/locals/libs/pkgeonfig;

ASusribinsinstall -c -m @644 sglite3d.pc Susr/lecal/lib/pkgconfig;
Core:sglite-3.5.4 scoop$ sglited --version

3.5.4

Core:sglite-3.5.4 scoops I

NIEEEX -

Figure 2.11. Installing SQLite on Mac 0S X

Installing the SQLite Database Interface for Ruby

Lastly, we need to install a tiny little module which will allow Ruby to talk to
SQLite databases. We’ll use the RubyGems system we prepared earlier, which means
that the installation boils down to just a single command:

$ sudo gem install sqlite3-ruby

Running this command should yield the result shown in Figure 2.12.

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b
http://www.sqlite.org/sqlite-3.5.4.tar.gz

Getting Started

800 Terminal — bash — 80x6

Building rative extensicns. This could taoke a while...
Successfully installed sglite3-ruby-1.2.1

1 gem installed

Installing ri documentation for sglite3-ruby-1.2.1...
Installing RbDocc documentaticn for sglite3-ruby-1.2.1...
Core:local scoops I

PR = )

Figure 2.12. Installing the SQLite database interface for Ruby

Congratulations, Mac users, you’re all done!

Installing on Linux

I bet you Linux people smirked when the Mac OS X guys had to use the command
line (possibly for the first time), didn’t you?

Well, if you’re running Linux, I'll assume that you’re used to the command line, so
I won’t feel bad throwing you an archaic series of commands to install all the soft-
ware you need to be up and running with Rails.

@ One Size Fits All?

There are literally thousands of different distributions of Linux—more than any
other operating system. Each distribution has its own quirks and pitfalls, its own
package manager, and different permissions settings, and installations are often
tweaked and customized over time. So while I've put every effort into ensuring
that these instructions are sound, it would be impossible to offer an absolute
guarantee that they’ll work on any possible installation of Linux without individual
tweaking.

If you do run into any problems installing Rails or its constituents on your machine,
I recommend you ask for assistance on the friendly SitePoint Ruby forum.” Chances
are that someone else has experienced the same problem, and will be happy to
help you out.

7 http://www.sitepoint.com/launch/rubyforum/
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Using a Package Manager

AsImentioned, many Linux distributions come with their own package managers,

including apt-get , yum, and rpm, among others.

Of course, you're free to use the package manager that’s bundled with your Linux
distribution to install Ruby, and if you become stuck with the instructions given

here for whatever reason, that may be a good option for you.

Rather than attempt to cover all the different package managers available, I'll show

you how to install Ruby the manual way.

Prerequisites

The only prerequisite for installing Ruby on Linux is that you have the gcc compiler
installed on your machine. gcc ships with most Linux distributions by default, but
if it’s not on your system, you’ll either need to use your system’s package manage-
ment system to install it (look for “build essential” or “basic compiler”), or to
download a native binary for your system.®

Enter the following instructions at the command line to confirm that your compiler

is in place:
$ gcc -v

If the version number for the compiler is displayed, as shown in Figure 2.13, you're
ready to install Ruby.

8 http://gcc.gnu.org/install/binaries.html
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To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo root" for details.

scoop@Core:~% gcc -v

Using built-in specs.

Target: 1486-1linux-gnu

Configured with: ../src/configure -v --enable-languages=c,c++,fortran,objc,obj-c
++,treelang --prefix=/usr --enable-shared --with-system-zlib --libexecdir=/usr/1
ib --without-included-gettext --enable-threads=posix --enable-nls --with-gxx-inc
lude-dir=/usr/include/c++/4.1.3 --program-suffix=-4.1 --enable- cxa atexit --en
able-clocale=gnu --enable-libstdcxx-debug --enable-mpfr --enable-checking=releas
e 1486-1linux-gnu

Thread model: posix

gce version 4.1.3 20070929 (prerelease) (Ubuntu 4.1.2-16ubuntu2)

scoop@Core:~%

Figure 2.13. Confirming the gcc compiler is installed

Installing Ruby on Linux

Ruby is available for download from the Ruby ftp site.® As mentioned at the outset
of this chapter, I recommend the use of version 1.8.6 of the Ruby interpreter.

Build Dependencies

Here’s a quick tip if you're using a Debian-based Linux distribution—Ubuntu, for
example). Before compiling Ruby, make sure you have all the required packages
by entering the following command:

$ apt-get build-dep rubyi.8

Download the appropriate tar file for Ruby (this will be named something like ruby-
1.8.6.tar.gz), and extract the archive using the gunzip and tar commands:

o ftp://ftp.ruby-lang.org/pub/ruby/1.8/ruby-1.8.6.tar.gz
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$ gunzip ruby-1.8.6.tar.gz
$ tar xvf ruby-1.8.6.tar
$ cd ruby-1.8.6

Then change into the new directory that was created, as illustrated in Figure 2.14.

File Edit View Terminal Tabs Help
ruby-1.8.6/vms/vmsruby private.c B
ruby-1.8.6/vms/vmsruby private.h
ruby-1.8.6/vms/vms.h
ruby-1.8.6/compar.c
ruby-1.8.6/process.c
ruby-1.8.6/rubysig.h
ruby-1.8.6/dln.h
ruby-1.8.6/defines.h
ruby-1.8.6/rubytest.rb
ruby-1.8.6/array.c
ruby-1.8.6/common.mk
ruby-1.8.6/LEGAL

ruby-1.8.6/node.h
ruby-1.8.6/dmyext.c
ruby-1.8.6/README.EXT.ja
ruby-1.8.6/main.c

ruby-1.8.6/env.h

ruby-1.8.6/hash.c

ruby-1.8.6/LGPL

ruby-1.8.6/enum.c
ruby-1.8.6/.cvsignore
ruby-1.8.6/ChangeLog I
scoop@Core:~/Desktop$ cd ruby-1.8.6/
scoop@Core:~/Desktop/ruby-1.8.6%

Figure 2.14. Extracting the Ruby archive on Linux

From this directory, run the following command to compile and install Ruby in

/usr/local:
$ ./configure && make && sudo make install

This process may take 20 minutes or more, so be patient.

Once it’s completed, you should add /usr/local/bin to your PATH environment variable.
I'll assume that, being a Linux user, you know how to do that. Once that environment
variable is set, you can enter the following command to check which version of
Ruby you installed:

$ ruby -v

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b

Getting Started

The message displayed should confirm that you’re running version 1.8.6, as Fig-

ure 2.15 illustrates.

File Edit Wiew Terminal Tabs Help

[+]

hread.so thread.o -1dl -lcrypt -lm -lc

cp ../../. /ext/thread/lib/thread.rb ../../.ext/common

make[1]: Leaving directory °/home/scoop/Desktop/ruby-1.8.6/ext/thread"
compiling tk

compiling tk/tkutil

compiling win32ole

compiling zlib

making ruby

make[1]: Entering directory °/home/scoop/Desktop/ruby-1.8.6"

gcc -g -02  -DRUBY EXPORT  -rdynamic -WL,-export-dynamic -L. main.o -lruby-s
tatic -1dl -lcrypt -lm -0 ruby

make[1]: Leaving directory */home/scoop/Desktop/ruby-1.8.6"

./miniruby ./instruby.rb --dest-dir="" --extout=".ext" --make="make" --mflags="
" --make-flags="" --installed-list .installed.list --mantype="doc"
installing binary commands

installing command scripts

installing library scripts

installing headers

installing manpages

installing extension objects

installing extension scripts

scoop@Core:~/Desktop/ruby-1.8.6% ruby -v

ruby 1.8.6 (2007-03-13 patchlevel ) [i686-1inux]
scoop@Core:~/Desktop/ruby-1.8.6% l

Figure 2.15. Installing Ruby on Linux

Now, on to the next step: installing RubyGems.

Installing RubyGems on Linux

Next up is the installation of RubyGems, the package manager for Ruby-related
software. RubyGems works much like the package manager that your operating
system uses to manage the various Linux utilities installed on your machine.
RubyGems makes it easy to install all sorts of additional software and extensions
for Ruby.

RubyGems is available for download from http://rubyforge.org/projects/rubygems/.
Once you’ve downloaded and extracted it, change to the rubygems directory and

run the following command:

$ sudo ruby setup.rb
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This will set up and install RubyGems for use on your system, and also make the
gem command available for you to use—the gem command is what we’ll use to install
Rails itself. It shouldn’t take long, and once it completes, you can execute the gem
command to confirm that your installation was successful. The output should look
like that shown in Figure 2.16.

File Edit Wiew Terminal Tabs Help

install -c -m 0644 rubygems/package.rb /usr/local/lib/ruby/site_ruby/1.8/rubygem[§
s/package.rb

install -c -m 0644 rubygems/source index.rb fusr/local/lib/ruby/site ruby/1.8/ru
bygems/source index.rb

install -c -m 0644 rubygems/open-uri.rb fusr/local/lib/ruby/site ruby/1.8/rubyge
ms/open-uri.rb

cp gem /tmp/gem

install -c¢ -m 8755 /tmp/gem /usr/local/bin/gem

rm /tmp/gem

cp update rubygems /tmp/update rubygems

install -c -m 0755 /tmp/update rubygems fusr/local/bin/update rubygems

rm /tmp/update rubygems

Removing old RubyGems RDoc and ri...

Installing rubygems-1.8.1 ri into fusr/local/Llib/ruby/gems/1.8/doc/rubygems-1.8.
1/ri...

Installing rubygems-1.8.1 rdoc into fusr/local/lib/ruby/gems/1.8/doc/rubygems-1.
0.1/rdoc...

As of RubyGems 0.8.8, library stubs are no longer needed.

Searching $LOAD PATH for stubs to optionally delete (may take a while)...
...done.

No library stubs found.

scoop@Core:~/Desktop/rubygems-1.0.1% gem -v

l1.8.1

scoop@Core:~/Desktop/rubygems-1.0.1% l

Figure 2.16. Installing RubyGems on Linux

We have successfully installed RubyGems. Now we can finally install the Rails
framework!

Updating RubyGems

RubyGems is constantly being developed and improved, and new versions are
released frequently. If you ever need to update RubyGems—for compatibility
reasons, for example—simply enter the following at the command line:

$ sudo gem update --system
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Installing Rails on Linux

Using RubyGems, the installation of Rails itself is a breeze. To install Rails, type
the following input at the command prompt as the root user (or using sudo if it’s

installed on your system):
$ sudo gem install rails

The process may take ten minutes or so, depending on the speed of your Internet
connection, but that’s all you need to do! And as an added bonus, RubyGems gives
us an easy way to stay up to date with future Rails releases—whenever we want to

upgrade Rails, we just need to type this command!

To confirm that your Rails installation was successful, type the following command
to display the version of Rails that was installed:

$ rails -v

The result that you see should be the same as that shown in Figure 2.17.

U0 Ofe
File Edit VWiew Terminal Tabs Help
Bulk updating Gem source index for: http://gems.rubyforge.org
Successfully installed rake-0.8.1
Successfully installed activesupport-2.0.2
Successfully installed activerecord-2.0.2
Successfully installed actionpack-2.0.2
SuccessTully installed actionmailer-2.0.2
SuccessTully installed activeresource-2.0.2
SuccessTully installed rails-2.0.2
7 gems installed
Installing ri documentation for rake-0.8.1...
Installing ri documentation for activesupport-2.0.2...
Installing ri documentation for activerecord-2.8.2...
Installing ri documentation for actionpack-2.0.2...
Installing ri documentation for actionmailer-2.8.2...
Installing ri documentation for activeresource-2.8.2...
Installing RDoc documentation for rake-8.8.1...
Installing RDoc documentation for activesupport-2.0.2...
Installing RDoc documentation for activerecord-2.0.2...
Installing RDoc documentation for actionpack-2.8.2...
Installing RDoc documentation for actionmailer-2.8.2...
Installing RDoc documentation for activeresource-2.0.2...
scoop@Core:~$ rails -w
Rails 2.0.2
scoop@Core:~$ ]

[+]

Figure 2.17. Installing Rails via RubyGems on Linux
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All that’s left now is to install a database—then we can get to work!

Installing SQLite on Linux

Most modern Linux distributions may or may not come packaged with a (more or
less) recent version of SQLite and you're free to use that. It is crucial, however, that
you’re installing SQLite 3.x (as opposed to SQLite 2.x).

In case your Linux distribution doesn’t ship with a prepackaged version of SQLite,
follow the simple installation instructions found below.

SQLite is available for download from http://www.sqlite.org/download.html. The
rest of these instructions assume you download the source tarball. As of this writing,
the most recent version of SQLite available was 3.5.4.

Once you have the file, it’s time to extract and compile it using the following batch
of commands:

$ tar zxvf sqlite-3.5.4.tar.gz

$ cd sqlite-3.5.4

$ ./configure --prefix=/usr/local
$ make

$ sudo make install

At this point you have successfully installed SQLite on your Linux system. To
confirm that, the following command will print out the version of SQLite that you
downloaded and installed:

$ sqlite3 --version

Assuming that you have the directory /usr/local/bin in your operating system
PATH, Figure 2.18 shows the desired output.
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File Edit Wiew Terminal Tabs Help

)

in a given directory, LIBDIR, you must either use libtool, and
specify the full pathname of the library, or use the " -LLIBDIR®
flag during linking and do at least one of the following:
- add LIBDIR to the "LD LIBRARY PATH' environment variable
during execution
- add LIBDIR to the LD RUN PATH' environment variable
during linking
- use the "-WLl,--rpath -WLl,LIBDIR' linker flag
- have your system administrator add LIBDIR to "/fetc/ld.so.conf®

See any operating system documentation about shared libraries for
more information, such as the 1d(1) and 1d.so(8) manual pages.
fusr/bin/install -c -d /usr/local/bin

./libtool --mode=install fusr/bin/install -c sglite3 /usr/local/bin
fusr/bin/install -c sglite3 /usr/local/bin/sglite3
fusr/bin/install -c¢ -d fusr/local/include

fusr/bin/install -c -m 0644 sglite3.h /fusr/local/include
fusr/bin/install -c -m 0644 ./src/sqlite3ext.h fusr/local/include
fusr/bin/install -c¢ -d /usr/local/lib/pkgconfig;

fusr/bin/install -c -m 0644 sglite3.pc fusr/local/lib/pkgconfig;
scoop@Core:~/Desktop/sglite-3.5.4% sgqlite3 --version

3.5.4

scoop@Core:~/Desktop/sglite-3.5.4% l

Figure 2.18. Confirming the successful installation of SQLite

Installing the SQLite Database Interface for Ruby

Lastly, we need to install a tiny little module that allows Ruby to talk to SQLite
databases. To do so, we’ll use the RubyGems system we’ve installed earlier. Because
of that, the installation boils down to a single command only:

$ sudo gem install sqlite3-ruby

Figure 2.19 shows the desired result.
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scoop@Core:~% sudo gem install sqlite3-ruby =
Building native extensions. This could take a while...
Successfully installed sqlite3-ruby-1.2.1

1 gem installed

Installing ri documentation for sglite3-ruby-1.2.1.
Installing RDoc documentation for sglite3-ruby-1.2.1...
scoop@core:~$ ||

Figure 2.19. Installing the SQLite Ruby interface

Congratulations, now you’re all done!

Building a Foundation

Is everyone prepared? Good! Now that you’ve put your workstation on Rails, let’s
do something with it. In this section, we’ll build the foundations of the application
that we’ll develop throughout the rest of this book.

One Directory Structure to Rule Them All

In Chapter 1, I mentioned that Rails applications follow certain conventions. One
of these conventions is that an application written in Rails always has the same
directory structure—one in which every file has its designated place. By gently
forcing this directory structure upon developers, Rails ensures that your work is
semi-automatically organized the Rails way.

Figure 2.20 shows what the structure looks like. We’ll create this directory structure

for our application in just a moment.
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Figure 2.20. The default directory structure for a Rails application

As you can see, this standard directory structure consists of quite a few subdirect-
ories (and I'm not even showing their subdirectories yet!). This wealth of subdirect-
ories can be overwhelming at first, but we’ll explore them one by one. A lot of

thought has gone into establishing and naming the folders, and the result is an ap-

plication with a well structured file system.

Before you go and manually create all these directories yourself, let me show you
how to set up that pretty directory structure using just one command—I told you
that Rails allows us to do less typing!

Creating the Standard Directory Structure

It’s easy to generate the default directory structure shown in Figure 2.20 for a new
Rails application using the rails command.

Before we start, I'd like to introduce you to the secret, under-the-hood project name
we’ll give to our digg clone: Shovell. Yes, it’s cheeky, but it’ll work.

Now, let’s go ahead and create the directory structure to hold our application.

@ A Regular Console Window Just Won't Do!

If you're a Windows user, you might be tempted to fire up a regular DOS console
for your command line work. This won’t work at all, I'm afraid.

Instead, launch a Ruby console by starting Instant Rails, then clicking on the I
button at the top-left corner of the control panel. From the menu that appears,
select Rails Applications > Open Ruby Console Window, as pictured in Figure 2.21.
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= Instant Rails

T TR ey £ stared

Help
Log Files b | Serers starting
Configure 3

s Applications Manage Rails Applications. ..

R

Restart Servers 2
Stop Servers F3 Open Windows Explorer

= Exit |

Figure 2.21. Launching a console window from Instant Rails

The Ruby console must be used, because Instant Rails doesn’t modify anything
in your regular Windows environment when it installs. Launching a console from
the Instant Rails control panel ensures that your console will be loaded with all
the environment settings that Rails needs. The Windows Ruby console is depicted

in Figure 2.22.

C:AWINDOWS\system32\cmd. exe

|»

CNINSTAN™1>CD C:xInstantRails

C:iNInstantBails>PATH CG:sInstantRailssrubysbinsCG:sInstantRailssmysglsbinsG:sWINDO
Shsysten32;C:WINDOUS ; C:\WINDOWE S ys ten3 2 \Whem; C:\INSTAN~1 ruby hin ; C:~INSTAN™L
Apache ; C:\INSTAN“1~PHP

C:sInstantRails>cd rails_apps
C:\InstantRails“rails_apps>dir

Uolume in drive C is Local Disk

Uolume Serial NHumber iz E421-B5AB
Directory of C:wInstantRails“rails_apps

i6-88-2806 11:28 AM <DIR>
ne-88.- 2886 11:28 AM <DIR>

h@-@8.20@6 11:28 M  <DIR> cookhook
H@-88.2086 11:28 aM  <DIR> typo-2.6.8
B Fileds>» 5

B hyte
4 Dir{s> 29.575.213.856 hytes free

C:~\InstantRailssrails_appsr_

Figure 2.22. The Ruby Console under Windows

The rails command takes a single parameter: the directory where you’d like to
store your application. You can, and are encouraged to, execute it from the parent
directory in which you want your new Rails application to live. I'll do this right in
my home directory:

$ rails shovell

create

create app/controllers
create app/helpers
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create app/models

create app/views/layouts
create config/environments
create config/initializers
create db

create doc

create lib

create lib/tasks

create log

: log entries..

Congratulations, your directory structure has been created!

Starting Our Application

Even before we write any code, it’s possible to start up our application environment
to check that our setup is working correctly. This exercise should give us a nice

boost of confidence before we progress any further.

What we’ll do is launch Mongrel, a fast, stand-alone HTTP library and web server
for Ruby. Mongrel is included with the Ruby installation that we stepped through

earlier in this chapter, so it’s installed on our machine and ready to use.

In previous versions of Rails the default built-in web server was WEBrick. WEBrick
is still included with Rails and can be used instead of Mongrel if desired (the
Mongrel output below tells you how). For our purposes, however, Mongrel will do

just fine.

VQ\ WEBrick or Mongrel?

=7
If you installed Rails on Mac OS X 10.4 or Linux, you may find WEBrick is still
your default web server. This is fine; there’s no pressing reason to use Mongrel.
If you’d like to install it anyway, you can do so via the command: sudo gem
install mongrel.

To start up Mongrel—and the rest of the Rails environment for our application—we
return once again to the command line. Change into the Shovell subdirectory that
was created when we executed the rails command in the previous section. From
the shovell directory, enter the command ruby script/server.
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This command will fire up the Mongrel web server, which will then begin to listen

for requests on TCP port 3000 of your local machine:

$ cd shovell

$ ruby script/server

ruby script/server

=> Booting Mongrel (use 'script/server webrick' to force WEBrick)

=> Rails application starting on http://0.0.0.0:3000

=> Call with -d to detach

=> Ctrl-C to shutdown server

** Ruby version is up-to-date; cgi_multipart_eof fix was not loaded

** Starting Mongrel listening at 0.0.0.0:3000

** Starting Rails with development environment...

** Rails loaded.

** | oading any Rails specific GemPlugins

** Signals ready. TERM => stop. USR2 => restart. INT => stop (no
restart).

** Rails signals registered. HUP => reload (without restart). It

might not work well.

** Mongrel available at 0.0.0.0:3000

** Use CTRL-C to stop.

Well done: you just started up your application for the first time! Okay, so it’s not
going to be doing a whole lot—we haven’t written any lines of code yet, after all—but
you can now connect to your application by entering http://localhost:3000/ into
your web browser’s address bar; you should see something similar to Figure 2.23.
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Ruby on Rails: Welcome aboard

@ hitp://127.0.0.1:3000/ ‘Q- Google i

— ]

"ﬁ Welcome aboard

You're riding Ruby on Rails!

the Rails site

About your application’s environment : .
Join the community

Getting started Ruby on Rails
Here's how to get rolling: Official weblog
Mailing lists
1. Create your databases and edit IRC channel
config/database.yml Wiki

Bug tracker
Rails needs to know your login and password.

Browse the
2. Use script/generate to create your documentation
models and controllers
Rails AP|
Ruby standard library
Ruby core

To see all available options, run it without parameters.

3. Set up a default route and remove or
rename this file

Routes are set up in config/routes.rb.

| E

Figure 2.23. Welcome aboard: the Rails welcome screen

This welcome screen provides us with quite a few items, including some steps for
getting started with Rails application development. Don’t investigate these just yet;
we’ll deal with that soon enough. You’ll also notice in the sidebar some links to
sites such as the Rails wiki and the mailing list archives, which you can browse
through at your leisure. And there are some links to documentation for Rails and
for Ruby; you’ll find these resources useful once you’ve progressed further with
Rails development.

If you're interested to see the version numbers of each of the components we’ve

installed, click on the link labeled About your application’s environment. You’ll see a
nicely animated information box, like the one in Figure 2.24. This dialog contains
all the version information you’ll ever likely to need. If you’ve followed the install-

ation instructions in this book, you should have the latest versions of everything.
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800 Ruby on Rails: Welcome aboard

| + | @ hup:/1127.0.0.1:3000/ ‘Q- Google i

- ]

Welcome aboard

You're riding Ruby on Rails!

the Rails site

About your application’s environment . .
Join the community

Ruby version 1.8.6 (universal-darwing.0)

RubyGems version 1.0.1 Ruby on Rails
Rails version 2.0.2 Official weblog
Active Record version 2.0.2 Mailing lists
Action Pack version 20.2 IRC channel
Active Resource version 202 wiki

Action Mailer version 2.0.2

R Bug tracker
Active Support version  2.0.2

Application root fUsers/scoop/tmp/shovell
Environment development Browse the
Database adapter sqlite3 documentation
=
Rails API
. Ruby standard library
Getting started T—

Here's how to get rolling:

1. Create your databases and edit
config/database.yml

Rails needs to know your login and password.

XS

Figure 2.24. Viewing version information

Okay, so you're finally ready to write some code. But wait! Which text editor will
you be using?

Which Text Editor?

The question of which text editor is best for web development has spawned argu-
ments that border on religious fanaticism. However, while it’s certainly possible to
develop Rails applications using the default text editor that comes bundled with
your operating system, I don’t recommend it—the benefits provided by a specifically
designed programmer’s editor can prevent typing errors and increase your productiv-
ity immeasurably.

In this section, I've suggested a couple of alternatives for each operating system,
and I’ll let you make a choice that suits your personal preferences and budget.

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b

Getting Started

Windows Text Editors

UltraEdit
The most popular option for editing Rails code on Windows seems to be UltraEd-
it, which is shown in Figure 2.25. UltraEdit is available for download as a free
trial, and may be purchased online for US$49.95.'? It offers syntax highlighting,
code completion, and proper Unicode support (for international characters), as
well as providing the facility to jump quickly between several files. This last is
a huge plus for Rails applications, which usually consist of several dozen files!

@ UltraEdit-32 - C:\Programme\IDM Computer Solutions\UltraEdit-32\extras\ues_ad. html*

File Edit Search Project View Format Column Macro  Advanced  Window Help
x| ues_ad.htrnl* |
DSSR SQR B S HBBe paE] 2020 VESIE aArdsSBO®
x
Froject | Gpen | Explorer
e
= 1 «?xml version="1.0" encoding="iso-5559-1"7> -
QD' z[F] <html xmlns="http://wow.w3.org/ 1999/ xhtml™> —
S, FIP Accounts 3] <head>
4 <title>IDHM Computer 3olutions, Inc. Software - UltraEdit-32</title>
£ <link href="style.css" rel="stylesheet" type="textfcss" />
& </head>
7] <body>
g <div id="page":>
9  <div id="header":>
10
an <f/dive><!-- End Header -->
1z v
< | >
AR OUFEEALESTEE G AfB0EY e Ed FEM | E 80545
Lni, Cal. 1, CO DOS HTML Mod: 13.06,2006 12:10:00 File Size: 5287 INS
Figure 2.25. UltraEdit: a powerful Windows editor
ConTEXT

A free text editor alternative is ConTEXT,” shown in Figure 2.26, which holds
its own in the features department. ConTEXT also supports syntax highlighting
for Ruby (which is available as a separate download),'? the ability to open
multiple documents in tabs, and a host of other features to make your develop-
ment experience more enjoyable. I especially like the fact that ConTEXT is quite
lightweight, so it loads very quickly. Oh, and that lack of a price tag is rather
attractive, too!

10 http://www.ultraedit.com/
" http://context.cx/
12 http://www.context.cx/component/option,com_docman/task,cat_view/gid,76/Itemid,48/
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Figure 2.26. ConTEXT: a free, feature-rich text editor for Windows

Mac OS X Text Editors

TextMate
For Mac OS X users, the hands-down winner in the Rails code editor popularity
contest is TextMate,13 which is shown in Figure 2.27. TextMate is the editor
you can see in action in numerous screencasts'* available from the Rails web
site. It’s available for download as a free, 30-day trial, and the full version of
the product costs €39.

TextMate boasts terrific project management support, amazing macro record-
ing/code completion functionality, and one of the most complete syntax high-
lighting implementations for Rails code. As you can probably tell, I'm a big fan,
and recommend it heartily. But this is beginning to sound like a television
commercial, so I'll leave it at that.

13 http://www.macromates.com/

1% http://www.rubyonrails.org/screencasts/
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Figure 2.27. TextMate running under Mac OS X

TextWrangler
TextWrangler is a free, simple text editor made by BareBones Software. As with
the other editors listed here, TextWrangler tidies up your workspace by allowing
you to have several files open at the same time. The documents are listed in a

pull-out “drawer” to one side of the interface, rather than as tabs.

You can download TextWrangler from the BareBones Software web site.” Fig-

ure 2.28 shows TextWrangler in action.

15 http://barebones.com/products/textwrangler/
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Figure 2.28. TextWrangler, a free text editor for Mac 0OS X

Linux and Cross-platform Editors

A number of development-centric text editors that run on a variety of platforms are
available for free download. The following editors have loyal followings, and all
run equally well on Linux as on Microsoft Windows and Mac OS X:

Emacs, http://www.emacswiki.org/
jEdit, http://www.jedit.org/
RadRails, http://www.radrails.org/
Vim, http://www.vim.org/

A more comprehensive list of text editors can be found in the Rails Wiki.'® This

page also covers potential enhancement modules for other editors.

Summary

In this chapter, I showed you how to install all the software you need to develop a
web application in Ruby on Rails.

We installed Ruby, Rails, and SQLite, and set up the standard directory structure
for our application, which we’ve named “Shovell.” We even launched the application
for the first time, which enabled us to check which versions we were running of
the components involved. And finally, I gave you some options for text editors you
can use to build the application.

16 http://wiki.rubyonrails.org/rails/pages/Editors/
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All this work has been completed in preparation for Chapter 4, where we’ll begin
to write our first lines of application code. But first, there’s some theory we have
to tackle. Hold on tight, we’ll start coding soon enough!
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Chapter

Introducing Ruby

While this chapter certainly makes no attempt to constitute a complete guide to the
Ruby language, it will introduce you to some of the basics of Ruby. We’ll power

through a crash course in object oriented programming that covers the more common
features of the language, and leave the more obscure aspects of Ruby for a dedicated
reference guide.' I'll also point out some of the advantages that Ruby has over other

languages when it comes to developing applications for the Web.

Some Rails developers suggest that it’s possible to learn and use Rails without
learning the Ruby basics first, but as far as I'm concerned, it’s extremely beneficial
to know even a little Ruby before diving into the guts of Rails. In fact, you’ll auto-

matically become a better Rails programmer.

Ruby Is a Scripting Language

In general, programming languages fall into one of two categories: they’re either
compiled languages or scripting languages. Let’s explore what each of those terms
means, and understand the differences between them.

! http://www.ruby-doc.org/stdlib/
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Compiled Languages

The language in which you write an application is not actually something that your
computer understands. Your code needs to be translated into bits and bytes that
can be executed by your computer. This process of translation is called compilation,
and any language that requires compilation is referred to as a compiled language.
Examples of compiled languages include C, C#, and Java.

For a compiled language, the actual compilation is the final step in the development
process. You invoke a compiler—the software program that translates your final
handwritten, human-readable code into machine-readable code—and the compiler
creates an executable file. This final product is then able to execute independently
of the original source code.

Thus, if you make changes to your code, and you want those changes to be incor-
porated into the application, you must stop the running application, recompile it,

then start the application again.

Scripting Lanquages

On the other hand, a scripting language such as Ruby, PHP, or Python relies upon
an application’s source code all the time. Scripting languages don’t have a compiler
or a compilation phase per se; instead, they use an interpreter—a program that runs
on the web server—to translate handwritten code into machine-executable code on
the fly. The link between the running application and your handcrafted code is
never severed, because that scripting code is translated every time it is invoked; in

other words, for every web page that your application renders.

As you might have gathered from the name, the use of an interpreter rather than a
compiler is the major difference between a scripting language and a compiled lan-

guage.

The Great Performance Debate

If you’ve come from a compiled-language background, you might be concerned by
all this talk of translating code on the fly—how does it affect the application’s per-
formance?

These concerns are valid. Translating code on the web server every time it’s needed

is certainly more expensive, performance-wise, than executing precompiled code,
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as it requires more effort on the part of your machine’s processor. The good news
is that there are ways to speed up scripted languages, including techniques such as
code caching—caching the output of a script for reuse rather than executing the
script every time—and persistent interpreters—loading the interpreter once and
keeping it running instead of having to load it for every request. However, perform-

ance topics are beyond the scope of this book.

There’s also an upside to scripted languages in terms of performance—namely, your

performance while developing an application.

Imagine that you’ve just compiled a shiny new Java application, and launched it
for the first time ... and then you notice an embarrassing typo on the welcome
screen. To fix it, you have to stop your application, go back to the source code, fix
the typo, wait for the code to recompile, and restart your application to confirm
that it is fixed. And if you find another typo, you’ll need to repeat that process again.
Lather, rinse, repeat.

In a scripting language, you can fix the typo and just reload the page in your

browser—no restart, no recompile, no nothing. It’s as simple as that.

Ruby Is an Object Oriented Language

Ruby, from its very beginnings, was built as a programming language that adheres
to the principles of object oriented programming (OOP). Before getting into Ruby
specifics, let’s unpack some fundamental concepts of OOP. The theory can be a bit
dry when you’re itching to start coding, but we’ll cover a lot of ground in this short

section. It will hold you in good stead, so don’t skip it.

OOQP is a programming paradigm that first surfaced in the 1960s, but didn’t gain
traction until the 1980s with C++. Its core idea is that programs should be composed
of individual entities, or objects, each of which has the ability to communicate with
other objects around it. Additionally, each object may have the facility to store data
internally, as depicted in Figure 3.1.
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Object A Object B
communicates with —»

Storage Storage
Container Container
communicates with communicates with
Object C
Storage
Container

Figure 3.1. Communication between objects

Objects in an OOP application are often modeled on real-world objects, so even

non-programmers can usually recognize the basic role that an object plays.

And, just like the real world, OOP defines objects with similar characteristics as
belonging to the same class. A class is a construct for defining properties for objects
that are alike, and equipping them with functionality. For example, a class named
Car might define the attributes color and mileage for its objects, and assign them
functionality: actions such as open the trunk, start the engine, and change
gears. These different actions are known as methods, although you’ll often see Rails
enthusiasts refer to the methods of a controller (a kind of object used in Rails, which
you’ll become very familiar with) as “actions”; you can safely consider the two
terms to be interchangeable.

Understanding the relationship between a class and its objects is integral to under-
standing how OOP works. For instance, one object can invoke functionality on an-
other object, and can do so without affecting other objects of the same class. So, if
one car object was instructed to open its trunk, its trunk would open, but the trunk
of other cars would remain closed—think of KITT, the talking car from the television
show Knight Rider, if it helps with the metaphor.2 Similarly, if our high-tech talking
car were instructed to change color to red, it would do so, but other cars would not.

2 Knight Rider [http://en.wikipedia.org/wiki/Knight_Rider] was a popular 1980s series which featured
modern-day cowboy Michael Knight (played by David Hasselhoff) and his opinionated, talking, black
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When we create a new object in OOP, we base it on an existing class. The process
of creating new objects from a class is called instantiation. Figure 3.2 illustrates
this concept.

instantiates instantiates
Object sends message Object
“KITT” “Start engine.” “Michael Knight”

Figure 3.2. Classes and objects

AsImentioned, objects can communicate with each other and invoke functionality
(methods) on other objects. Invoking an object’s methods can be thought of as asking
the object a question, and getting an answer in return.

Consider the example of our famous talking car again. Let’s say we ask the talking
car object to report its current mileage. This question is not ambiguous: the answer
that the object gives is called a return value, and is shown in Figure 3.3.

Asks question

“What's your mileage?”
Object Object
“KITT” “Michael Knight”
Returns answer
“54,722"

Figure 3.3. Asking a simple question

In some cases, the question-and-answer analogy doesn’t quite fit. In these situations,
we might rephrase the analogy to consider the question to be an instruction, and
the answer a status report indicating whether or not the instruction was executed
successfully. This process might look something like the diagram in Figure 3.4.

Pontiac Firebird named KITT. If you missed it in the ’80s, you may be more familiar with the Val Kilmer-
voiced Ford Mustang in the 2008 remake. Don’t worry, having seen the show isn’t a prerequisite to un-
derstanding object oriented programming!
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Sends instruction

“Open your trunk!”
Object Object
“KITT” “Michael Knight”
Returns status
“Success.”

Figure 3.4. Sending instructions

Sometimes we need a bit more flexibility with our instructions. For example, if we
wanted to tell our car to change gear, we need to tell it not only to change gear, but
also which gear to change to. The process of asking these kinds of questions is re-

ferred to as passing an argument to the method.

An argument is an input value that’s provided to a method. An argument can be

used in two ways:

to influence how a method operates

to influence which object a method operates on

An example is shown in Figure 3.5, where the method is “change gear,” and the

number of the gear to which the car must change (two) is the argument.

Sends instruction
“Change to 2nd gear!”

Object
“Michael Knight”

Returns status
“Success.”

—»

Figure 3.5. Passing arguments

A more general view of all of these different types of communication between objects
is this: invoking an object’s methods is accomplished by sending messages to it. As
one might expect, the object sending the message is called the sender, and the object

receiving the message is called the receiver.

Armed with this basic knowledge about object oriented programming, let’s look at

some Ruby specifics.
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Reading and Writing Ruby Code

Learning the syntax of a new language has the potential to induce the occasional
yawn. So, to make things more interesting, I’ll present it to you in a practical way
that lets you play along at home: we’ll use the interactive Ruby shell.

The Interactive Ruby Shell (irb)

You can fire up the interactive Ruby shell by entering irb into a terminal window.

@ Not the Standard DOS Box!

Windows users, don’t forget to use the Open Ruby Console Window option from the
Instant Rails control panel, to make sure the environment you’re using contains

the right settings.

irb allows you to issue Ruby commands interactively, one line at a time. This
ability is great for playing with the language, and it’s also handy for debugging, as
we’ll see in Chapter 11.

A couple of points about the irb output you’ll see in this chapter:
Lines beginning with the Ruby shell prompt (irb>) are typed in by the user.

Lines beginning with => show the return value of the command that has been

entered.

We’ll start with a really brief example:

irb> 1
=> 1

In this example, I've simply thrown the number 1 at the Ruby shell, and received

back what appears to be the very same number.

Looks can be deceiving, though. It’s actually not the very same number. What has
been handed back is in fact a fully featured Ruby object.

Remember our discussion about object oriented programming in the previous section?

Well, in Ruby, absolutely everything is treated as an object with which we can in-

Order the print version of this book to get all 400+ pages!

59


http://www.sitepoint.com/launch/78042b

60

Simply Rails 2

teract; each object belongs to a certain class, therefore each object is able to store

data and functionality in the form of methods.

To find the class to which our number belongs, we call the number’s class method:

irb> 1.class
=> Fixnum

We touched on senders and receivers earlier. In this example, we’ve sent the class
message to the 1 object, so the 1 object is the receiver (there’s no sender, as we're
sending the message from the interactive command line rather than from another
object). The value that’s returned by the method we’ve invoked is Fixnum, which
is the Ruby class that represents integer values.

Since everything in Ruby (including a class) is an object, we can actually send the

very same message to the Fixnum class. The result is different, as we’d expect:

irb> Fixnum.class
=> (Class

This time, the return value is Class, which is reassuring—we did invoke it on a
classname, after all.

Note that the method class is all lowercase, yet the return value Class begins with
a capital letter. A method in Ruby is always written in lowercase, whereas the first
letter of a class is always capitalized.

Interacting with Ruby Objects

Becoming accustomed to thinking in terms of objects can take some time. Let’s look

at a few different types of objects, and see how we can interact with them.

Literal Objects

Literal objects are character strings or numbers that appear directly in the code, as
did the number 1 that was returned in the previous section. We’ve seen numbers

in action; next, let’s look at a string literal.

A string literal is an object that contains a string of characters, such as a name, an
address, or an especially witty phrase. In the same way that we created the 1 literal
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object in the previous example, we can easily create a new string literal object, then
send it a message. A string literal is created by enclosing the characters that make
up the string in single or double quotes, like this:

irb> "The quick brown fox"
=> "The quick brown fox"

First, we’ll confirm that our string literal indeed belongs to class String:

irb> "The quick brown fox".class
=> String

This String object has a wealth of embedded functionality. For example, we can
ascertain the number of characters that our string literal comprises by sending it
the length message:

irb> "The quick brown fox".length
=> 19

Easy stuff, eh?

Variables and Constants

Every application needs a way to store information. Enter our variables and con-
stants! As their names imply, these two data containers have their own unique roles
to play.

A constant is an object that’s assigned a value once, and once only (usually when
the application starts up). Constants are therefore used to store information that
doesn’t need to change within a running application. As an example, a constant
might be used to store the version number for an application. Constants in Ruby

are always written using uppercase letters, as shown below:

irb> CONSTANT = "The quick brown fox in a constant"
=> "The quick brown fox in a constant"

irb> APP_VERSION = 5.04

=> 5.04
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Variables, in contrast, are objects that are able to change at any time. They can even
be reset to nothing, which frees up the memory space that they previously occupied.

Variables in Ruby always start with a lowercase character:

irb> variable = "The quick brown fox in a variable"
=> "The quick brown fox in a variable"

There’s one more special (and, you might say, evil) side to a variable: its scope. The
scope of a variable is the part of the program to which a variable is visible. If you
try to access a variable from outside its scope (for example, from a part of an applic-
ation to which that variable is not visible), your attempts will generally fail.

The notable exception to the rules defining a variable’s scope are global variables.
As the name implies, a global variable is accessible from any part of the program.
While this might sound convenient at first, usage of global variables is discour-
aged—the fact that they can be written to and read from any part of the program

introduces security concerns.

Let’s return to the string literal example we just saw. Assigning a String to a variable
allows us to invoke on that variable the same methods we invoked on the string

literal earlier:

irb> fox = "The quick brown fox"
=> "The quick brown fox"

irb> fox.class

=> String

irb> fox.length

=> 19

Punctuation in Ruby

The use of punctuation in Ruby code differs greatly from other languages such as
Perl and PHP, so it can seem confusing at first if you’re used to programming in
those languages. However, once you have a few basics under your belt, punctuation
in Ruby begins to feel quite intuitive and can greatly enhance the readability of your

code.
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Dot Notation

One of the most common punctuation characters in Ruby is the period (.). As we’ve
seen, Ruby uses the period to separate the receiver from the message that’s being

sent to it, in the form Object.receiver.

If you need to comment a line, either for documentation purposes or to temporarily
take a line of code out of the program flow, use a hash mark (#). Comments may
start at the beginning of a line, or they may appear further along, after some Ruby

code:

irb> # This is a comment. It doesn't actually do anything.
irb> 1 # So is this, but this one comes after a statement.
=> 1

irb> fox = "The quick brown fox" # Assign to a variable

=> "The quick brown fox"

irb> fox.class # Display a variable's class
=> String

irb> fox.length # Display a variable's length
=> 19

Chaining Statements Together

Ruby doesn’t require us to use any character to separate commands, unless we want
to chain multiple statements together on a single line. In this case, a semicolon (;)
is used as the separator. However, if you put every statement on its own line (as

we’ve been doing until now), the semicolon is completely optional.

If you chain multiple statements together in the interactive shell, only the output
of the last command that was executed will be displayed to the screen:

irb> fox.class; fox.length; fox.upcase
=> "THE QUICK BROWN FOX"

Use of Parentheses

If you ever delved into the source code of one of the many JavaScript libraries out
there, you might have run screaming from your computer when you saw all the

parentheses that are involved in the passing of arguments to methods.’

3 http://www.sitepoint.com/article/javascript-library/
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In Ruby, the use of parentheses for method calls is optional in cases in which no
arguments are passed to the method. The following statements are therefore equal:

irb> fox.class()
=> String

irb> fox.class
=> String

It’s common practice to include parentheses for method calls with multiple argu-
ments, such as the insert method of the String class:

irb> "jumps over the lazy dog".insert(0, 'The quick brown fox ')
=> "The quick brown fox jumps over the lazy dog"

This call inserts the second argument passed to the insert object ("The quick
brown fox ") at position 0 of the receiving String object (" jumps over the lazy
dog"). Position 0 refers to the very beginning of the string.

Method Notation

Until now, we’ve looked at cases where Ruby uses less punctuation than its com-
petitors. In fact, Ruby makes heavy use of expressive punctuation when it comes
to the naming of methods.

A regular method name, as we’ve seen, is a simple, alphanumeric string of characters.
If a method has a potentially destructive nature (for example, it directly modifies
the receiving object rather than changing a copy of it), it’s commonly suffixed with

an exclamation mark (!).

The following example uses the upcase method to illustrate this point:

irb> fox.upcase

=> "THE QUICK BROWN FOX"
irb> fox

=> "The quick brown fox"
irb> fox.upcase!

=> "THE QUICK BROWN FOX"
irb> fox

=> "THE QUICK BROWN FOX"

Here, the contents of the fox variable have been modified by the upcase! method.

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b

Introducing Ruby

Punctuation is also used in the names of methods that return boolean values. A
boolean value is a value that’s either true or false; these values are commonly
used as return values for methods that ask yes/no questions. Such methods end in

a question mark, which nicely reflects the fact that they have yes/no answers:

irb> fox.empty?

=> false

irb> fox.is_a? String
=> true

These naming conventions make it easy to recognize methods that are destructive,
and those that return boolean values, making your Ruby code more readable.

Object Oriented Programming in Ruby

Let’s build on the theory that we covered at the start of this chapter as we take a
look at Ruby’s implementation of OOP.

As we already know, the structure of an application based on OOP principles is

focused on interaction with objects. These objects are often representations of real-
world objects, like a Car. Interaction with an object occurs when we send it a message
or ask it a question. If we really did have a Car object called kitt (no, we don’t—yet),

starting the car might be as simple as doing this:

irb> kitt.start

This short line of Ruby code sends the message start to the object kitt. Using OOP
terminology, we would say that this code statement calls the start method of the
kitt object.

As I mentioned before, in contrast to other object oriented programming languages
such as Python and PHP, in Ruby, everything is an object. Especially when compared
with PHP, Ruby’s OOP doesn’t feel like a tacked-on afterthought—it was clearly
intended to be a core feature of the language from the beginning, which makes using
the OOP features in Ruby a real pleasure.

As we saw in the previous section, even the simplest of elements in Ruby (like lit-

eral strings and numbers) are objects to which you can send messages.
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Classes and Objects

As in any other OOP language, in Ruby, each object belongs to a certain class (for
example, pontiac_firebird might be an object of class Car). As we saw in the
discussion at the beginning of this chapter, a class can group objects of a certain
kind, and equip those objects with common functionality. This functionality comes
in the form of methods, and in the object’s ability to store information. For example,
apontiac_firebird object might need to store its mileage, as might any other object
of the class Car.

In Ruby, the instantiation of a new object that’s based on an existing class is accom-
plished by sending that class the new message. The result is a new object of that
class. The following few lines of code show an extremely basic class definition in

Ruby; the third line is where we create an instance of the class that we just defined:

irb> class Car

irb> end

=> nil

irb> kitt = Car.new
=> #<Car:0x75e54>

Another basic principle in OOP is encapsulation. According to this principle, objects
should be treated as independent entities, each taking care of its own internal data
and functionality. If we need to access an object’s information—its internal variables,
for instance—we make use of the object’s interface, which is the subset of the object’s

methods that are made available for other objects to call.

Ruby provides objects with functionality at two levels—the object level, and class
level—and adheres to the principle of encapsulation while it’s at it! Let’s dig
deeper.

Object-level Functionality

At the object level, data storage is handled by instance variables (a name that’s de-
rived from the instantiation process mentioned above). Think of instance variables
as storage containers that are attached to the object, but to which other objects do

not have direct access.
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To store or retrieve data from these variables, another object must call an accessor
method on the object. An accessor method has the ability to set (and get) the value
of the object’s instance variables.

Let’s look at how instance variables and accessor methods relate to each other, and
how they’re implemented in Ruby.

Instance Variables

Instance variables are bound to an object, and contain values for that object only.

Revisiting our car example, the mileage values for a number of different Car objects
are likely to differ, as each car will have a different mileage. Therefore, mileage is
held in an instance variable.

An instance variable can be recognized by its prefix: a single “at” sign (@). And
what’s more, instance variables don’t even need to be declared! There’s only one
problem: we don’t have any way to retrieve or change them from outside the object
once they do exist. This is where instance methods come into play.

Instance Methods

Data storage and retrieval is not the only capability that can be bound to a specific
object—functionality, too, can be bound to objects. We achieve this binding through
the use of instance methods, which are specific to an object. Invoking an instance
method (in other words, sending a message that contains the method name to an
object) will invoke that functionality on the receiving object only.

Instance methods are defined using the def keyword, and end with the end keyword.

Enter the following example into a new Ruby shell:

$ irb

irb> class Car

irb> def open_trunk

irb> # code to open trunk goes here
irb> end

irb> end

=> nil

irb> kitt = Car.new

=> #<Car:0x75e54>
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What you’ve done is define a class called Car, which has an instance method with
the name open_trunk. A Car object instantiated from this class will—possibly using
some fancy robotics connected to our Ruby program—open its trunk when its
open_trunk method is called. Ignore that nil return value for the moment; we’ll
look at nil values in the next section.

@ Indenting Your Code

While the indentation of code is a key element of the syntax of languages such as
Python, in Ruby, indentation is purely cosmetic—it aids readability, but does not
affect the code in any way. In fact, while we’re experimenting with the Ruby shell,
you needn’t be too worried about indenting any of the code. However, when we’re
saving files that will be edited later, you’ll want the readability benefits that come
from indenting nested lines.

The Ruby community has agreed upon two spaces as being optimum for indenting
blocks of code such as class or method definitions. We’ll adhere to this indentation
scheme throughout this book.

With our class in place, we can make use of this method:

irb> kitt.open_trunk
=> nil

Since we don’t want the trunks of all our cars to open at once, we’ve made this
functionality available as an instance method.

I know, I know: we still haven’t modified any data. We use accessor methods for
this task.

Accessor Methods

An accessor method is a special type of instance method, and is used to read or
write to an instance variable. There are two types: readers (sometimes called “get-
ters”) and writers (or “setters”).

A reader method will look inside the object, fetch the value of an instance variable,
and hand this value back to us. A writer method, on the other hand, will look inside
the object, find an instance variable, and assign the variable the value that it was
passed.
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Let’s add some methods for getting and setting the @mileage attribute of our Car
objects. Once again, exit from the Ruby shell so that we can create an entirely new
Car class definition. Our class definition is getting a bit longer now, so enter each

line carefully. If you make a typing mistake, exit the shell and start over.

$ irb

irb> class Car

irb> def set_mileage(x)
irb> @mileage = x
irb> end

irb> def get_mileage
irb> @mileage

irb> end

irb> end

=> nil

irb> kitt = Car.new

=> #<Car:0x75e54>

Now, we can finally modify and retrieve the mileage of our Car objects!

irb> kitt.set_mileage(5667)
=> 5667

irb> kitt.get_mileage

=> 5667

This is still a bit awkward. Wouldn't it be nice if we could give our accessor methods
exactly the same names as the attributes that they read from or write to? Luckily,
Ruby contains shorthand notation for this very task. We can rewrite our class

definition as follows:

$ irb

irb> class Car

irb> def mileage=(x)
irb> @mileage = x
irb> end

irb> def mileage
irb> @mileage
irb> end

irb> end

=> nil

irb> kitt = Car.new
=> #<Car:0x75e54>
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With these accessor methods in place, we can read to and write from our instance

variable as if it were available from outside the object:

irb> kitt.mileage = 6032
=> 6032

irb> kitt.mileage

=> 6032

These accessor methods form part of the object’s interface.

Class-level Functionality

At the class level, class variables handle data storage. They’re commonly used to
store state information, or as a means of configuring default values for new objects.
Class variables are typically set in the body of a class, and can be recognized by
their prefix: a double “at” sign (@@).

First, enter the following class definition into a new Ruby shell:

$ irb

irb> class Car

irb> @@number_of_cars = 0

irb> def initialize

irb> @@number_of_cars = @@number_of_cars + 1
irb> end

irb> end

=> nil

The class definition for the class Car above has an internal counter for the total
number of Car objects that have been created. Using the special instance method
initialize, which is invoked automatically every time an object is instantiated,

this counter is incremented for each new Car object.

By the way, we have actually already used a class method; I snuck it in there. The
new method is an example of a class method that ships with Ruby and is available
to all classes, whether they’re defined by you or form part of the Ruby Standard
Library.*

4 The Ruby Standard Library is a large collection of classes that’s included with every Ruby installation.
The classes facilitate a wide range of common functionality, such as accessing web sites, date calculations,
file operations, and more.
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Custom class methods are commonly used to create objects with special properties
(such as a default color for our Car objects), or to gather statistics about the class’s

usage.

Extending the earlier example, we could use a class method called count to return
the value of the @@number_of_cars class variable. Remember that this is a variable
that’s incremented for every new Car object that’s created. Class methods are defined
identically to instance methods: using the def and end keywords. The only difference
is that class method names are prefixed with self. Enter this code into a new Ruby
shell:

$ irb

irb> class Car

irb>  @@number_of_cars = 0
irb> def self.count

irb> @@number_of_cars
irb> end

irb> def initialize

irb> @@number_of_cars += 1
irb> end

irb> end

=> nil

The following code instantiates some new Car objects, then makes use of our new
class method:

irb> kitt = Car.new # Michael Knight's talking car
=> #<0xba8c>

irb> herbie = Car.new # The famous VolksWagen love bug!
=> #<0x8cd20>

irb> batmobile = Car.new # Batman's sleek automobile

=> #<0x872e4>
irb> Car.count
=> 3

The method tells us that three instances of the Car class have been created. Note
that we can’t call a class method on an object.’

> Ruby actually does provide a way to invoke some class methods on an object, using the : : operator,

but we won’t worry about that for now. We’ll see the : @ operator in use in Chapter 4.
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irb> kitt.count
NoMethodError: undefined method 'count' for #<Car:0x89da0>

As implied by the name, the count class method is available only to the Car class,

not to any objects instantiated from that class.

I sneakily introduced something else in there. In many languages, including PHP
and Java, the ++ and - - operators are used to increment a variable by one. Ruby
doesn’t support this notation; instead, when working with Ruby, we need to use
the += operator. Therefore, the shorthand notation for incrementing our counter in
the class definition is:

irb> @@number_of_cars += 1

This code is identical to the following:

irb> @@number_of_cars = @@number of cars + 1

Both of these lines can be read as “my_variable becomes equal tomy_variable plus

”

one.

Inheritance

If your application deals with more than the flat hierarchy we’ve explored so far,
you may want to construct a scenario whereby some classes inherit from other
classes. Continuing with the car analogy, let’s suppose that we have a green lim-
ousine named Larry (this assignment of names to cars may seem a little strange, but
it’s important for this example, so bear with me). In Ruby, the larry object would
probably descend from a StretchLimo class, which could in turn descend from the
class Car. Let’s implement that class relationship, to see how it works:

$ irb

irb> class Car

irb> WHEELS = 4

irb> end

=> nil

irb> class StretchLimo < Car
irb> WHEELS = 6

irb> def turn_on_television
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irb> # Invoke code for switching on on-board TV here
irb> end

irb> end

=> nil

Now, if we were to instantiate an object of class StretchLimo, we’d end up with a
different kind of car. Instead of the regular four wheels that standard Car objects
have, this one would have six wheels (stored in the class constant WHEELS). It would
also have extra functionality, made possible by the presence of the extra meth-
od—turn_on_television—which would be available to be called by other objects.

However, if we were to instantiate a regular Car object, the car would have only
four wheels, and there would be no instance method for turning on an on-board
television. Think of inheritance as a way for the functionality of a class to become
more specialized the further we move down the inheritance path.

Don’t worry if you're struggling to wrap your head around all the aspects of OOP.
You’ll automatically become accustomed to them as you work through this book.
You may find it useful to come back to this section, though, especially if you need
a reminder about a certain term later on.

Return Values

It’s always great to receive feedback. Remember our talk about passing arguments
to methods? Well, regardless of whether or not a method accepts arguments, invoking
a method in Ruby always results in feedback—it comes in the form of a return value,
which is returned either explicitly or implicitly.

To return a value explicitly, use the return statement in the body of a method:

irb> def toot_horn

irb> return "toooot!"
irb> end

=> nil

Calling the toot_horn method in this case would produce the following:

irb> toot_horn
=> "toooot!"
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However, if no return statement is used, the result of the last statement that was

executed is used as the return value. This behavior is quite unique to Ruby:

irb> def toot_loud_horn
irb> "toooot!".upcase
irb> end

=> nil

Calling the toot_loud_horn method in this case would produce:

irb> toot_loud_horn
=> "TO00OT!"

Standard Output

When you need to show output to the users of your application, use the print and
puts (“put string”) statements. Both methods will display the arguments passed to
them as Strings; puts also inserts a carriage return at the end of its output. Therefore,

in a Ruby program the following lines:

print "The quick "
print "brown fox"

... would produce this output:
The quick brown fox
However, using puts like so:

puts "jumps over"
puts "the lazy dog"

... would produce this output:

jumps over
the lazy dog

At this stage, you might be wondering why all of the trial-and-error code snippets
that we’ve typed into the Ruby shell actually produced output, given that we haven’t
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been making use of the print or puts methods. The reason is that irb automatically
writes the return value of the last statement it executes to the screen before displaying
the irb prompt. This means that using a print or puts from within the Ruby shell
might in fact produce two lines of output: the output that you specify should be
displayed, and the return value of the last command that was executed, as in the
following example:

irb> puts "The quick brown fox"
"The quick brown fox"
=> nil

Here, nil is actually the return value of the puts statement. Looking back at previous
examples, you will have encountered nil as the return value for class and method
definitions, and you’ll have received a hexadecimal address, such as
#<Car:0x89da0>, as the return value for object definitions. This hexadecimal value
showed the location in memory that the object we instantiated occupied, but luckily
we won’t need to bother with such geeky details any further.

Having met the print and puts statements, you should be aware that a Rails applic-
ation actually has a completely different approach to displaying output, called
templates. We’ll look at templates in Chapter 4.

Ruby Core Classes

We’ve already talked briefly about the String and Fixnum classes in the previous
sections, but Ruby has a lot more under its hood. Let’s explore!

Arrays

We use Ruby’s Arrays to store collections of objects. Each individual object that’s
stored in an Array has a unique numeric key, which we can use to reference it. As
with many languages, the first element in an Array is stored at position 0 (zero).

To create a new Array, simply instantiate a new object of class Array (using the
Array.new construct). You can also use a shortcut approach, which is to enclose
the objects you want to place inside the Array in square brackets.

For example, an Array containing the mileage at which a car is due for its regular
service might look something like this:
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irb> service_mileage = [5000, 15000, 30000, 60000, 100000]
=> [5000, 15000, 30000, 60000, 100000]

To retrieve individual elements from an Array, we specify the numeric key in square

brackets:

irb> service_mileage[0]
=> 5000
irb> service_mileage[2]
=> 30000

Ruby has another shortcut, which allows us to create an Array from a list of Strings:
the sw( ) syntax. Using this shortcut saves us from having to type a lot of double-

quote characters:

irb> available_colors = %w( red green blue black )
=> ["red", "green", "blue", "black"]

irb> available_colors[0]

=> "red"

irb> available_colors[3]

=> "black"

In addition to facilitating simple element retrieval, Arrays come with an extensive
set of class methods and instance methods that ease data management tasks tremend-

ously.

empty? returns true if the receiving Array doesn’t contain any elements:

irb> available_colors.empty?
=> false

size returns the number of elements in an Array:

irb> available_colors.size
=> 4
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first and last return an Array’s first and last elements, respectively:

irb> available_colors.first

=> Ilredll
irb> available_colors.last
=> "plack"

delete removes the named element from the Array and returns it:

irb> available_colors.delete "red"

=> llr,edll
irb> available_colors
=> [Ilgr,eenll, Ilbluell, Ilblacku]

The complete list of class methods and instance methods provided by the Array
class is available via the Ruby reference documentation, which you can access by
entering the ri command into the terminal window (for your operating system, not
the Ruby shell), followed by the class name you’d like to look up:

$ ri Array

Oh, and ri stands for ruby interactive, in case you’re wondering. Don’t confuse it
with irb.

Hashes

A Hash is another kind of data storage container. Hashes are similar, conceptually,
to dictionaries: they map one object (the key: a word, for example) to another object
(the value: a word’s definition, for example) in a one-to-one relationship.

New Hashes can be created either by instantiating a new object of class Hash (using
the Hash.new construct) or by using the curly brace shortcut shown below. When

we define a Hash, we must specify each entry using the key => value syntax.

For example, the following Hash maps car names to a color:
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irb> car_colors = {
irb> 'kitt' => 'black’,

irb> 'herbie' => 'white',
irb> 'batmobile' => 'black’,
irb> 'larry' => 'green’

irb> }

=> {"kitt"=>"black", "herbie"=>"white", "batmobile"=>"black",
"larry"=>"green"}

To query this newly built Hash, we pass the key of the entry we want to look up in

square brackets, like so:

irb> car_colors[ 'kitt']
=> "plack"

All sorts of useful functionality is built into Hashes, including the following methods:

empty? returns true if the receiving Hash doesn’t contain any elements:

irb> car_colors.empty?
=> false

size returns the number of elements in a Hash:

irb> car_colors.size
=> 4

keys returns all keys of a Hash as an Array:

irb> car_colors.keys
=> ["kitt", "herbie", "batmobile", "larry"]

values returns all values of a Hash as an Array, although care should be taken
with regards to the order of the elements (keys in a Hash are ordered for optimal
storage and retrieval; this order does not necessarily reflect the order in which

they were entered):
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irb> car_colors.values
=> ["black", "white", "black", "green"]

There are lots more class methods and instance methods provided by the Hash class.

For a complete list, consult the Ruby reference documentation.

Strings

The typical Ruby String object—yep, that very same object we’ve been using in
the past few sections—holds and manipulates sequences of characters. Most of the
time, new String objects are created using string literals that are enclosed in single
or double quotes. The literal can then be stored in a variable for later use:

irb> a_phrase = "The quick brown fox"
=> "The quick brown fox"

irb> a_phrase.class

=> String

If the string literal includes the quote character used to enclose the string itself, it

must be escaped with a backslash character (\):

irb> 'I\'m a quick brown fox'

=> "I'm a quick brown fox"

irb> "Arnie said, \"I'm back!\""
=> "Arnie said, \"I'm back!\""

An easier way to specify string literals that contain quotes is to use the %Q shortcut,

like this:

irb> %Q(Arnie said, "I'm back!")
=> "Arnie said, \"I'm back!\""

String objects also support the substitution of Ruby code into a string literal via

the Ruby expression #{}:

irb> "The current time is: #{Time.now}"
=> "The current time is: Wed Aug 02 21:15:19 CEST 2006"
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The String class also has rich embedded functionality for modifying String objects.

Here are some of the most useful methods:

gsub substitutes a given pattern within a String:

irb> "The quick brown fox".gsub('fox', 'dog')
=> "The quick brown dog"

include? returns true if a String contains another specific String:

irb> "The quick brown fox".include?('fox')
=> true

length returns the length of a String in characters:

irb> "The quick brown fox".length
=> 19

slice returns a portion of a String:

irb> "The quick brown fox".slice(0, 3)
=> IITheII

The complete method reference is available using the ri command line tool:

$ ri String

Numerics

Since there are so many different types of numbers, Ruby has a separate class for
each, the popular Float, Fixnum, and Bignum classes among them. In fact, they’re

all subclasses of Numeric, which provides the basic functionality.

Just like Strings, numbers are usually created from literals:
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irb> 123.class
=> Fixnum

irb> 12.5.class
=> Float

Each of the specific Numeric subclasses comes with features that are relevant to the
type of number it’s designed to deal with. However, the following functionality is

shared between all Numeric subclasses:

integer? returns true if the object is a whole integer:

irb> 123.integer?
=> true

irb> 12.5.integer?
=> false

round rounds a number to the nearest integer:

irb> 12.3.round
=> 12
irb> 38.8.round
=> 39

zero? returns true if the number is equal to zero:

irb> 0.zero?
=> true
irb> 8.zero?
=> false

Additionally, there are ways to convert numbers between the Numeric subclasses.

to_f converts a value to a Float, and to_i converts a value to an Integer:

irb> 12.to_f
=> 12.0

irb> 11.3.to_i
=> 11
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Symbols

In Ruby, a Symbol is a simple textual identifier. Like a String, a Symbol is created
using literals; the difference is that a Symbol is prefixed with a colon:

irb> :fox

=> :fox

irb> :fox.class
=> Symbol

The main benefit of using a Symbol instead of a String is that a Symbol contains
less functionality. This can be an advantage in certain situations. For example, the

car_colors Hash that we looked at earlier could be rewritten as follows:

car_colors = {
:kitt => 'black’,
:herbie => 'white',
:batmobile => 'black',
:larry => 'green'

Objects of class String can be converted to Symbols, and vice versa:

irb> "fox".to_sym

=> :fox
irb> :fox.to_s
=> IIfOXII

We’ll use Symbols frequently as we deal with Rails functionality in successive
chapters of this book.

nil
I promised earlier that I'd explain nil values—now’s the time!

All programming languages have a value that they can use when they actually mean
nothing. Some use undef; others use NULL. Ruby uses nil. A nil value, like
everything in Ruby, is also an object. It therefore has its own class: NilClass.
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Basically, if a method doesn’t return anything, it is, in fact, returning the value nil.
And if you assign nil to a variable, you effectively make it empty. nil shows up in
a couple of additional places, but we’ll cross those bridges when we come to them.

Running Ruby Files

For the simple Ruby basics that we’ve experimented with so far, the interactive
Ruby shell (irb) has been our tool of choice. I'm sure you’ll agree that experimenting
in a shell-like environment, where we can see immediate results, is a great way to
learn the language.

However, we're going to be talking about control structures next, and for tasks of
such complexity, you’ll want to work in a text editor. This environment will allow
you to run a chunk of code many times without having to retype it.

In general, Ruby scripts are simple text files containing Ruby code and have a .rb
extension. These files are passed to the Ruby interpreter, which executes your code,
like this:

$ ruby myscript.rb

To work with the examples that follow, I'd recommend that you open a new text
file in your favorite text editor (which might be one of those I recommended back
in Chapter 2) and type the code out as you go—this really is the best way to learn.
However, I acknowledge that some people aren’t interested in typing everything
out, and just want to cut to the chase. For access to all of these examples, these more
impatient readers can download the code archive for this book.® You can execute
this code in the Ruby interpreter straight away.

As demonstrated above, to run the files from the command line, you simply need
to type ruby, followed by the filename.

Control Structures

Ruby has a rich set of features for controlling the flow of your application. Condi-
tionals are keywords that are used to decide whether or not certain statements are
executed based on the evaluation of one or more conditions; loops are constructs

® http://www.sitepoint.com/books/rails2/code.php
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that execute statements more than once; blocks are a means of encapsulating func-

tionality (for example, to be executed in a loop).

To demonstrate these control structures, let’s utilize some of the Car classes that

we defined earlier. Type out the following class definition and save the file (or load

it from the code archive); we’ll build on it in this section as we explore some control

structures:
class Car
WHEELS = 4 #
@@number_of_cars = 0 #

def initialize
@@number_of_cars =

end

def self.count
@@number_of_cars

end

def mileage=(x) #
@mileage = Xx

end

def mileage #
@mileage

end

end

class StretchLimo < Car
WHEELS = 6 #
@@televisions = 1 #
def turn_on_television

01-car-classes.rb

class constant
class variable

@@number_of_cars + 1

instance variable writer

instance variable reader

class constant
class variable

# Invoke code for switching on on-board TV here

end
end

class PontiacFirebird < Car
end

class VolksWagen < Car
end
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Conditionals

There are two basic conditional constructs in Ruby: if and unless. Each of these
constructs can be used to execute a group of statements on the basis of a given

condition.

The if Construct

An if construct wraps statements that are to be executed only if a certain condition
is met. The keyword end defines the end of the if construct. The statements that
are contained between the condition and the end keyword are executed only if the

condition is met.

02-if-construct.rb (excerpt)

if Car.count.zero?
puts "No cars have been produced yet."
end

You can provide a second condition by adding an else block: when the condition
is met, the first block is executed; otherwise, the else block is executed. This kind
of control flow will probably be familiar to you. Here it is in action:

03-if-else-construct.rb (excerpt)

if Car.count.zero?

puts "No cars have been produced yet."
else

puts "New cars can still be produced."
end

The most complicated example involves an alternative condition. If the first condi-
tion is not met, a second condition is evaluated. If neither conditions are met, the

else block is executed:

04-if-elsif-else.rb (excerpt)

if Car.count.zero?

puts "No cars have been produced yet."
elsif Car.count >= 10

puts "Production capacity has been reached."
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else
puts "New cars can still be produced."
end

If the count method returned 5, the code above would produce the following output:
New cars can still be produced.

An alternative to the traditional if condition is the if statement modifier. A state-
ment modifier does just that: it modifies the statement of which it is part. The if
statement modifier works exactly like a regular if condition, but it sits at the end
of the line that’s affected, rather than before a block of code:

05-if-statement-modifier.rb (excerpt)

puts "No cars have been produced yet." if Car.count.zero?

This version of the if condition is often used when the code that’s to be executed
conditionally comprises just a single line. Having the ability to create conditions
like this results in code that’s a lot more like English than other programming lan-

guages with more rigid structures.

The unless Construct

The unless condition is a negative version of the if condition. It’s useful for situ-
ations in which you want to execute a group of statements when a certain condition
is not met.

Let’s create a few instances to work with:’

06-unless-construct.rb (excerpt)

kitt = PontiacFirebird.new
kitt.mileage = 5667

7 Aficionados of comics will notice that I've visualized the BatMobile as a Pontiac Firebird—in fact, the
caped crusader’s choice of transport has varied over the years, taking in many of the automobile industry’s
less common innovations, and including everything from a 1966 Lincoln Futura to an amphibious tank.
But we’ll stick with a Pontiac for this example.
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herbie = VolksWagen.new
herbie.mileage = 33014

batmobile = PontiacFirebird.new
batmobile.mileage = 4623

larry = StretchLimo.new
larry.mileage = 20140

Now if we wanted to find out how many Knight Rider fans KITT could take for a
joyride, we could check which class the kitt object was. As with the if expression,
the end keyword defines the end of the statement:

06-unless-construct.rb (excerpt)

unless kitt.is_a?(StretchLimo)
puts "This car is only licensed to seat two people."
end

Like the if condition, the unless condition may have an optional else block of
statements, which is executed when the condition is met:

07-unless-else.rb (excerpt)

unless kitt.is_a?(StretchLimo)

puts "This car only has room for two people."
else

puts "This car is licensed to carry up to 10 passengers."
end

Since KITT is definitely not a stretch limousine, this code would return:
This car only has room for two people.

Unlike if conditions, unless conditions do not support a second condition. How-
ever, like the if condition, the unless condition is also available as a statement
modifier. The following code shows an example of this. Here, the message will not
display if KITT’s mileage is less than 25,000:
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08-unless-statement-modifier.rb (excerpt)

puts "Service due!" unless kitt.mileage < 25000

Loops

Ruby provides the while and for constructs for looping through code (that is, ex-
ecuting a group of statements a specified number of times, or until a certain condition
is met). Also, a number of instance methods are available for looping over the ele-
ments of an Array or Hash; we’ll cover these in the next section.

while and until Loops

A while loop executes the statements it encloses repeatedly, as long as the specified
condition is met:

09-while-loop.rb (excerpt)

while Car.count < 10

Car.new
puts "A new car instance was created."
end

This simple while loop executes the Car.new statement repeatedly, as long as the

total number of cars is below 10. It exits the loop when the number reaches 10.

Like the relationship between if and unless, the while loop also has a complement:
the until construct. If we use until, the code within the loop is executed until the

condition is met. We could rewrite the loop above using until like so:

10-until-loop.rb (excerpt)

until Car.count == 10

Car.new

puts "A new car instance was created."
end
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@ The Difference Between = and ==

It’s important to note the difference between the assignment operator (a single
equal sign) and the equation operator (a double equal sign) when using them
within a condition.

If you're comparing two values, use the equation operator:

if Car.count == 10

end
If you're assigning a value to a variable, use the assignment operator:
my_new_car = Car.new

If you confuse the two, you might modify a value that you were hoping only to

inspect, with potentially disastrous consequences!

for Loops

for loops allow us to iterate over the elements of a collection, such as an Array,
and execute a group of statements once for each element. Here’s an example:

11-for-loop.rb (excerpt)

for car in [ kitt, herbie, batmobile, larry ]
puts car.mileage
end

The code above would produce the following output:

5667
33014
4623
20140

This simple for loop iterates over an Array of Car objects and outputs the mileage
for each car. For each iteration, the car variable is set to the current element of the
Array. The first iteration has car set to the equivalent of kitt, the second iteration
has it set to herbie, and so forth.
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In practice, the traditional while and for loops covered here are little used. Instead,
most people tend to use the instance methods provided by the Array and Hash
classes, which we’ll cover next.

Blocks

Blocks are probably the single most attractive feature of Ruby. However, they’re
also one of those things that take a while to drop into place for Ruby newcomers.
Before we dig deeper into creating blocks, let’s take a look at some of the core features
of Ruby that use blocks.

We looked at some loop constructs in the previous section, and this was a useful
way to explore the tools that are available to us. However, you’ll probably never
actually come across many of these constructs in your work with other Ruby scripts,
simply because it’s almost always much easier to use a block to perform the same
task. A block, in conjunction with the each method that is provided by the Array

and Hash classes, is a very powerful way to loop through your data.

Let me illustrate this point with an example. Consider the for loop we used a mo-
ment ago. We could rewrite that code to use the each method, which is an instance
method of the Array class, like so:

12-simple-block.rb (excerpt)

[ kitt, herbie, batmobile, larry ].each do |car_name|
puts car_name.mileage
end

Let’s analyze this: the block comprises the code between the do and end keywords.
A block is able to receive parameters, which are placed between vertical bars (1) at
the beginning of the block. Multiple parameters are separated by commas. Therefore,
this code performs an identical operation to the for loop we saw before, but in a

much more succinct manner.

Let’s take another example. To loop through the elements of a Hash, we use the each
method, and pass two parameters to the block: the key (car_name) and the value
(color):
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13-block-with-params.rb (excerpt)

car_colors = {
'kitt' => 'black',
‘herbie' => 'white',
‘batmobile’ => 'black’,
‘larry' => 'green'
}
car_colors.each do |car_name, color|
puts "#{car_name} is #{color}"
end

This code produces the following output:

kitt is black
herbie is white
batmobile is black
larry is green

The Integer class also sports a number of methods that use blocks. The times
method of an Integer object, for example, executes a block exactly n times, where

n is the value of the object:

14-block-integer.rb (excerpt)

10.times { Car.new }
puts "#{Car.count} cars have been produced."

The code above produces this output:
10 cars have been produced.

One final point to note here is the alternative block syntax of curly braces. Instead
of the do..end keywords that we used in previous examples, curly braces are the

preferred syntax for blocks that are very short, as in the previous example.

Here’s another method of the Integer class; in the spirit of times, the upto method

counts from the value of the object up to the argument passed to the method:
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15-block-upto.rb

5.upto(7) { |i]| puts i }

This code produces the output shown here:

(o))

In Ruby parlance, the object i is a parameter of the block. Parameters for blocks are
enclosed in vertical bars, and are usually available only from within the block. If
we have more than one parameter, we separate them using commas, like so:
|parameter1, parameter2]|.In the example above, we would no longer have access

to i once the block had finished executing.

As we work through this book, we’ll explore many more uses of blocks in combin-
ation with the Rails core classes.

Summary

Wow, we covered a lot in this chapter! First, we swept through a stack of object
oriented programming theory—probably the equivalent of an introductory computer
science course! This gave us a good grounding for exploring the basics of the Ruby
programming language, and the Interactive Ruby Shell (irb) was a fun way to do
this exploration.

We also investigated many of the Ruby core classes, such as String, Array, and
Hash, from within the Ruby shell. We then moved from the shell to create and save
proper Ruby files, and using these files, we experimented with control structures

such as conditionals, loops, and blocks.

In the next chapter, we’ll look at the major cornerstones that make up the Rails
framework—the integrated testing facilities—as well as the roles played by the de-
velopment, testing, and production environments.
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As you’ll have gathered from Chapter 1, quite a bit of thought has been put into the
code base that makes up the Rails framework. Over time, many of the internals have
been rewritten, which has improved their speed and efficiency and allowed the

implementation of additional features, but the original architecture remains largely

unchanged. This chapter will shed some light on the inner workings of Rails.

Three Environments

Rails encourages the use of a different environment for each of the stages in an ap-
plication’s life cycle—development, testing, and production. If you’ve been devel-
oping web applications for a while, this is probably how you operate anyway; Rails
just formalizes these environments.

development
In the development environment, changes to an application’s source code are
immediately visible; all we need to do is reload the corresponding page in a
web browser. Speed is not a critical factor in this environment. Instead, the focus
is on providing the developer with as much insight as possible into the compon-
ents responsible for displaying each page. When an error occurs in the develop-
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ment environment, we are able to tell at a glance which line of code is respons-
ible for the error, and how that particular line was invoked. This capability is
provided by the stack trace (a comprehensive list of all the method calls leading
up to the error), which is displayed when an unexpected error occurs.

test
In testing, we usually refresh the database with a baseline of dummy data each
time a test is repeated: this step ensures that the results of the tests are consistent,
and that behavior is reproducible. Unit and functional testing procedures are
fully automated in Rails.

When we test a Rails application, we don’t view it using a traditional web
browser. Instead, tests are invoked from the command line, and can be run as
background processes. The testing environment provides a dedicated space in
which these processes can operate.

production

By the time your application finally goes live, it should be sufficiently tested
that all—or at least most—of the bugs have been eliminated. As a result, updates
to the code base should be infrequent, which means that the production envir-
onments can be optimized to focus on performance. Tasks such as writing ex-
tensive logs for debugging purposes should be unnecessary at this stage. Besides,
if an error does occur, you don’t want to scare your visitors away with a cryptic
stack trace; that’s best kept for the development environment.

As the requirements of each of the three environments are quite different, Rails
stores the data for each environment in entirely separate databases. So at any given
time, you might have:

live data with which real users are interacting in the production environment

a partial copy of this live data that you’re using to debug an error or develop
new features in the development environment

a set of testing data that’s constantly being reloaded into the testing environment

Let’s look at how we can configure our database for each of these environments.
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Database Configuration

Configuring the database for a Rails application is incredibly easy. All of the critical
information is contained in just one file. We’ll take a close look at this database

configuration file, then create some databases for our application to use.

The Database Configuration File

The separation of environments is reflected in the Rails database configuration file
database.yml. We saw a sample of this file back in Chapter 1, and in fact we created
our very own configuration file in Chapter 2, when we used the rails command.

Go take a look—it lives in the config subdirectory of our Shovell application.

With the comments removed, the file should look like this:

01-database.yml

development:
adapter: sqglite3
database: db/development.sqlite3
timeout: 5000

test:
adapter: sqglite3
database: db/test.sqlite3
timeout: 5000

production:
adapter: sqglite3
database: db/production.sqlite3
timeout: 5000

This file lists the minimum amount of information we need in order to connect to
the database server for each of our environments (development, test, and production).
With the default setup of SQLite that we installed in Chapter 2, every environment
is allocated its own physically separate database file, which calls the db subdirectory
home.

The parameter database sets the name of the database that is to be used in each
environment. As the configuration file suggests, Rails can support multiple databases
(and even different types of database engines, such as MySQL for production and
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SQLite for development) in parallel. Note that we’re actually talking about different
databases here, not just different tables—each database can host an arbitrary number
of different tables in parallel.

Figure 4.1 shows a graphical representation of this architecture.

Database Server

development test production

Table 1 Table 2 Table 1 Table 2 Table 1 Table 2

Figure 4.1. The database architecture of a Rails application

However, there’s one startling aspect missing from our current configuration: looking
at the db subdirectory, the databases referenced in our configuration file don’t exist
yet! Fear not, Rails will auto-create them as soon as they’re needed. There’s nothing
we need to do as far as they are concerned.

The Model-View-Controller Architecture

The model-view-controller (MVC) architecture that we first encountered in Chapter 1
is not unique to Rails. In fact, it predates both Rails and the Ruby language by many
years. However, Rails really takes the idea of separating an application’s data, user

interface, and control logic to a whole new level.

Let’s take a look at the concepts behind building an application using the MVC ar-
chitecture. Once we have the theory in place, we’ll see how it translates to our Rails
code.
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MVC in Theory

MVC is a pattern for the architecture of a software application. It separates an ap-

plication into the following three components:

models
for handling data and business logic

controllers

for handling the user interface and application logic

views

for handling graphical user interface objects and presentation logic
This separation results in user requests being processed as follows:

1. The browser, on the client, sends a request for a page to the controller on the

Server.

2. The controller retrieves the data it needs from the model in order to respond to
the request.

3. The controller hands the retrieved data to the view.
4. The view is rendered and sent back to the client for the browser to display.

This process is illustrated in Figure 4.2.

‘ Browser

|
) sends request (4]

gets sent back

Model Controller Wiew
: ; gathers data L )
-
Business Logic and updates Application Logic renders

Figure 4.2. Processing a page request in an MVC architecture
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Separating a software application into these three distinct components is a good

idea for a number of reasons, including the following:

It improves scalability (the ability for an application to grow).
For example, if your application begins experiencing performance issues because
database access is slow, you can upgrade the hardware running the database

without other components being affected.

It makes maintenance easier.
As the components have a low dependency on each other, making changes to

one (to fix bugs or change functionality) does not affect another.

It promotes reuse.
A model may be reused by multiple views, and vice versa.

If you haven’t quite got your head around the concept of MVC yet, don’t worry. For
now, the important thing is to remember that your Rails application is separated
into three distinct components. Jump back to Figure 4.2 if you need to refer to it
later on.

MVC the Rails Way

Rails promotes the concept that models, views, and controllers should be kept quite
separate by storing the code for each of these elements as separate files in separate
directories.

This is where the Rails directory structure that we created back in Chapter 2 comes
into play. The time has come for us to poke around a bit within that structure. If
you take a look inside the app directory, which is depicted in Figure 4.3, you’ll see

some folders whose names might be starting to sound familiar.
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models

L

;iews
Figure 4.3. The app subdirectory

As you can see, each component of the model-view-controller architecture has its
place within the app subdirectory—the models, views, and controllers subdirectories,

respectively. (We’ll talk about that helpers directory in Chapter 6.)

This separation continues within the code that comprises the framework itself. The
classes that form the core functionality of Rails reside within the following modules:

ActiveRecord
ActiveRecord is the module for handling business logic and database commu-
nication. It plays the role of model in our MVC architecture.'
ActionController
ActionController is the component that handles browser requests and facilitates
communication between the model and the view. Your controllers will inherit
from this class. It forms part of the ActionPack library, a collection of Rails
components that we’ll explore in depth in Chapter 5.

ActionView
ActionView is the component that handles the presentation of pages returned
to the client. Views inherit from this class, which is also part of the ActionPack
library.

! While it might seem odd that ActiveRecord doesn’t have the word “model” in its name, there is a
reason for this: Active Record is also the name of a famous design pattern—one that this component
implements in order to perform its role in the MVC world. Besides, if it had been called ActionModel

then it would have sounded more like an overpaid Hollywood star than a software component ...
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Let’s take a closer look at each of these components in turn.

ActiveRecord (the Model)

ActiveRecord is designed to handle all of an application’s tasks that relate to the

database, including:

establishing a connection to the database server
retrieving data from a table

storing new data in the database

ActiveRecord also has a few other neat tricks up its sleeve. Let’s look at some of
them now.

Database Abstraction

ActiveRecord ships with database adapters to connect to SQLite, MySQL, and
PostgreSQL. A large number of adapters are also available for other popular database
server packages, such as Oracle, DB2, and Microsoft SQL Server, via the RubyGems

system.

The ActiveRecord module is based on the concept of database abstraction. As we
mentioned in Chapter 1, database abstraction is a way of coding an application so
that it isn’t dependent upon any one database. Code that’s specific to a particular
database server is hidden safely in ActiveRecord, and invoked as needed. The result
is that a Rails application is not bound to any specific database server software.
Should you need to change the underlying database server at a later time, no changes

to your application code should be required.

Examples of code that differs greatly between vendors, and which ActiveRecord
abstracts, include:

the process of logging into the database server
date calculations
handling of boolean (true/false) data

evolution of your database structure

Before I can show you the magic of ActiveRecord in action, though, we need to do
a little housekeeping.
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Database Tables

Tables are the containers within a database that store our data in a structured
manner, and they’re made up of rows and columns. The rows map to individual
objects, and the columns map to the attributes of those objects. The collection of
all the tables in a database, and the relationships between those tables, is called the
database schema.

An example of a table is shown in Figure 4.4.

Column Column Column Column
Row — 2 My shiny weblog  http://poocs.net/ my-shiny-weblog
Row — 3 SitePoint Forums  http://www.sitepoint.com/forums/  sitepoint-forums

Figure 4.4. The structure of a typical database table, including rows and columns

In Rails, the naming of Ruby classes and database tables follows an intuitive pattern:
if we have a table called stories which consists of five rows, this table will store
the data for five Story objects. The nicest thing about the mapping between classes
and tables is that you don’t need to write code to achieve it—the mapping just
happens, because ActiveRecord infers the name of the table from the name of the
class.

Note that the name of our class in Ruby is a singular noun (Story), but the name of
the table is plural (stories). This relationship makes sense if you think about it:
when we refer to a Story object in Ruby, we’re dealing with a single story. But the
SQL table holds a multitude of stories, so its name should be plural. While you can
override these conventions—as is sometimes necessary when dealing with legacy

databases—it’s much easier to adhere to them.

The close relationship between tables and objects extends even further: if our
stories table were to have a 1ink column, as our example in Figure 4.4 does, the
data in this column would automatically be mapped to the 1ink attribute in a Story
object. And adding a new column to a table would cause an attribute of the same

name to become available in all of that table’s corresponding objects.

So, let’s create some tables to hold the stories we create.
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For the time being, we’ll create a table using the old-fashioned approach of entering
SQL into the SQLite console. You could type out the following SQL commands,
although typing out SQL isn’t much fun. Instead, I encourage you to download the
following script from the code archive, and copy and paste it straight into your
SQLite console that you invoked via the following command in the application
directory:

$ sglite3 db/development.sqlite3

Once your SQLite console is up, paste in the following:

02-create-stories-table.sql

CREATE TABLE stories (
"id" INTEGER PRIMARY KEY AUTOINCREMENT NOT NULL,
"name" varchar(255) DEFAULT NULL,
"1link" varchar(255) DEFAULT NULL,
"created _at" datetime DEFAULT NULL,
"updated_at" datetime DEFAULT NULL

)

You needn’t worry about remembering these SQL commands to use in your own
projects; instead, take heart in knowing that in Chapter 5 we’ll look at migrations.
Migrations are special Ruby classes that we can write to create database tables for

our application without using any SQL at all.

Using the Rails Console

Now that we have our stories table in place, let’s exit the SQLite console (simply
type .quit) and open up a Rails console. A Rails console is just like the interactive
Ruby console (irb) that we used in Chapter 3, but with one key difference. In a
Rails console, you have access to all the environment variables and classes that are
available to your application while it’s running. These are not available from within
a standard irb console.

To enter a Rails console, change to your shovell folder, and enter the command ruby

script/console, as shown below. The >> prompt is ready to accept your commands:

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b

Rails Revealed

$ cd shovell

$ ruby script/console

Loading development environment (Rails 2.0.2)
>>

Saving an Object

To start using ActiveRecord, simply define a class that inherits from the

ActiveRecord: :Base class. (We touched on the : : operator very briefly in Chapter 3,
where we mentioned that it was a way to invoke class methods on an object. It can
also be used to refer to classes that exist within a module, which is what we’re doing
here.) Flip back to the section on object oriented programming (OOP) in Chapter 3

if you need a refresher on inheritance.

Consider the following code snippet:

class Story < ActiveRecord: :Base
end

These two lines of code define a seemingly empty class called Story. However, this

class is far from empty, as we’ll soon see.

From the Rails console, let’s create this Story class, and an instance of the class

called story, by entering these commands:

>> class Story < ActiveRecord::Base; end

=> nil

>> story = Story.new

=> #<Story id: nil, name: nil, url: nil, created_at: nil,
updated_at: nil>

>> story.class

=> Story(id: integer, name: string, link: string,
created at: datetime, updated_at: datetime)

As you can see, the syntax for creating a new ActiveRecord object is identical to
the syntax we used to create other Ruby objects in Chapter 3. At this point, we’ve
created a new Story object. However, this object exists in memory only—we haven’t

stored it in our database yet.

We can confirm the fact that our Story object hasn’t been saved yet by checking
the return value of the new_record? method:
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>> story.new_record?
=> true

Since the object has not been saved yet, it will be lost when we exit the Rails console.

To save it to the database, we need to invoke the object’s save method:

>> story.save
=> true

Now that we’ve saved our object (a return value of true indicates that the save
method was successful) our story is no longer a new record. It’s even been assigned

a unique ID, as shown below:

>> story.new_record?
=> false

>> story.id

=> 1

Defining Relationships Between Objects

As well as the basic functionality that we’ve just seen, ActiveRecord makes the
process of defining relationships (or associations) between objects as easy as it can
be. Of course, it’s possible with some database servers to define such relationships
entirely within the database schema. However, in order to put ActiveRecord through
its paces, let’s look at the way it defines these relationships within Rails.

Object relationships can be defined in a variety of ways; the main difference between
these relationships is the number of records that are specified in the relationship.

The primary types of database associations are:

one-to-one associations
one-to-many associations

many-to-many associations

Let’s look at some examples of each of these associations. Feel free to type them
into the Rails console if you like, for the sake of practice. Remember that your class
definitions won’t be saved, though—TI'll show you how to define associations in a
file later.

Suppose our application has the following associations:
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An Author can have one Weblog:

class Author < ActiveRecord::Base
has_one :weblog
end

An Author can submit many Stories:

class Author < ActiveRecord::Base
has_many :stories
end

A Story belongs to an Author:

class Story < ActiveRecord: :Base
belongs_to :author
end

A Story has, and belongs to, many different Topics:

class Story < ActiveRecord::Base
has_and_belongs_to_many :topics

end

class Topic < ActiveRecord::Base
has_and_belongs_to_many :stories

end

You're no doubt growing tired of typing class definitions into a console, only to
have them disappear the moment you exit the console. For this reason, we won’t
go any further with the associations between our objects—we’ll delve into the Rails

ActiveRecord module in more detail in Chapter 5.

The ActionPack Module

ActionPack is the name of the library that contains the view and controller parts
of the MVC architecture. Unlike the ActiveRecord module, these modules are a
little more intuitively named: ActionController and ActionView.
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Exploring application logic and presentation logic on the command line doesn’t
make a whole lot of sense; views and controllers are designed to interact with a
web browser, after all! Instead, I'll just give you a brief overview of the ActionPack

components, and we’ll cover the hands-on stuff in Chapter 5.

ActionController (the Controller)

The controller handles the application logic of your program, acting as glue between
the application’s data, the presentation layer, and the web browser. In this role, a
controller performs a number of tasks, including:

deciding how to handle a particular request (for example, whether to render a

full page or just one part of it)
retrieving data from the model to be passed to the view

gathering information from a browser request, and using it to create or update
data in the model

When we introduced the MVC diagram in Figure 4.2 earlier in this chapter, it might
not have occurred to you that a Rails application can consist of a number of different
controllers. Well, it can! Each controller is responsible for a specific part of the ap-

plication.
For our Shovell application, we’ll create:

one controller for displaying story links, which we’ll name StoriesController
another controller for handling user authentication, called SessionsController
a controller to display user pages, named UsersController

and finally a fourth controller to handle story voting, called VotesController

All controllers will inherit from the ActionController: :Base c:lass,2 but they’ll
have different functionality, implemented as instance methods. Here’s a sample
class definition for the StoriesController class:

2 There will actually be an intermediate class between this class and the ActionController: :Base
class; we’ll cover the creation of the StoriesController class in more detail in Chapter 5. However,
this doesn’t change the fact that ActionController: :Base is the base class from which every

controller inherits.
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class StoriesController < ActionController: :Base
def index
end

def show
end
end

This simple class definition sets up our StoriesController with two empty
methods: the index method, and the show method. We’ll expand upon both of these
methods in later chapters.

Each controller resides in its own Ruby file (with a .rb extension), which lives
within the app/controllers directory. The StoriesController class that we just

defined, for example, would inhabit the file app/controllers/stories_controller.rb.

Q Naming Classes and Files

You’ll have noticed by now that the names of classes and files follow different

conventions:

Class names are written in CamelCase (each word beginning with a capital

letter, with no spaces between words).3
Filenames are written in lowercase, with underscores separating each word.

This is an important detail! If this convention is not followed, Rails will have a
hard time locating your files. Luckily, you won’t need to name your files manually
very often, if ever, as you’ll see when we look at generated code in Chapter 5.

ActionView (the View)

As we discussed earlier, one of the principles of MVC is that a view should contain
presentation logic only. This principle holds that the code in a view should only

perform actions that relate to displaying pages in the application—none of the code
in a view should perform any complicated application logic, nor should it store or

3 There are actually two variations of CamelCase: one with an uppercase first letter (also known as
PascalCase), and one with a lowercase first letter. The Ruby convention for class names requires

an uppercase first letter.
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retrieve any data from the database. In Rails, everything that is sent to the web
browser is handled by a view.

Predictably, views are stored in the app/views folder of our application.

A view need not actually contain any Ruby code at all—it may be the case that one
of your views is a simple HTML file. However, it’s more likely that your views will
contain a combination of HTML and Ruby code, making the page more dynamic.
The Ruby code is embedded in HTML using embedded Ruby (ERb) syntax.

ERD is similar to PHP or JSP in that it allows server-side code to be scattered
throughout an HTML file by wrapping that code in special tags. For example, in
PHP you may write code like this:

<strong><?php echo 'Hello World from PHP!' ?></strong>

The equivalent code in ERb would be the following:

<strong><%= 'Hello World from Ruby!' %></strong>

There are two forms of the ERb tag pair: one that includes the equal sign, and one
that doesn’t:

<%= .. %>
This tag pair is for regular output. The output of a Ruby expression between
these tags will be displayed in the browser.

<% . %>
This tag pair is for code that is not intended to be displayed, such as calculations,

loops, or variable assignments.

An example of each ERDb tag is shown below:

<%= 'This line is displayed in the browser' %>
<% 'This line executes silently, without displaying any output' %>

You can place any Ruby code—be it simple or complex—between these tags.

Creating an instance of a view is a little different to that of a model or a controller.
While ActionView: :Base (the parent class for all views) is one of the base classes
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for views in Rails, the instantiation of a view is handled completely by the Action-
Viewmodule. The only file a Rails developer needs to modify is the template, which
is the file that contains the presentation code for the view. As you might have

guessed, these templates are stored in the app/views folder.

As with everything else Rails, a strict convention applies to the naming and storage

of template files:

A template has a one-to-one mapping to the action (method) of a controller. The
name of the template file matches the name of the action to which it maps.

The folder that stores the template is named after the controller.

The extension of the template file is twofold and varies depending on the tem-
plate’s type and the actual language in which a template is written. By default
there are three types of extensions in Rails:

html.erb
This is the extension for standard HTML templates that are sprinkled with
ERD tags.

xml.builder
This extension is used for templates that output XML (for example, to gener-
ate RSS feeds for your application).

js.rjs
This extension is used for templates that return JavaScript instructions. This
type of template might be used, for example, to modify an existing page (via
Ajax) to update the contents of a <div> tag.

This convention may sound complicated, but it’s actually quite intuitive. For ex-
ample, consider the StoriesController class defined earlier. Invoking the show
method for this controller would, by default, attempt to display the Actionview
template that lived in the app/views/stories directory. Assuming the page was a
standard HTML page (containing some ERb code), the name of this template would
be show.html.erb.

Rails also comes with special templates such as layouts and partials. Layouts are
templates that control the global layout of an application, such as structures that
remain unchanged between pages (the primary navigation menu, for instance).
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Partials are special subtemplates (the result of a template being split into separate
files, such as a secondary navigation menu or a form) that can be used multiple
times within the application. We’ll cover both layouts and partials in Chapter 7.

Communication between controllers and views occurs via instance variables that
are populated from within the controller’s action. Let’s expand upon our sample
StoriesController class to illustrate this point (there’s no need to type any of this
out just yet):

class StoriesController < ActionController::Base
def index
@variable = 'Value being passed to a view'
end
end

As you can see, the instance variable @variable is being assigned a string value
within the controller’s action. Through the magic of ActionView, this variable can

now be referenced directly from the corresponding view, as shown in the code below:

<p>The instance variable @variable contains: <%= @variable %></p>

This approach allows more complex computations to be performed outside the
view—remember, it should only contain presentational logic—and allow the view

to display just the end result of the computation.

Rails also provides access to special containers, such as the params and session
hashes. These contain such information as the current page request and the user’s
session. We’ll make use of these hashes in the chapters that follow.

The REST

When Iintroduced Rails in Chapter 1 I mentioned quite a few common development
principles and best practices that the Rails team advises you to adopt in your own
projects. One that I kept under my hat until now was RESTful-style development,
or resource-centric development. REST will make much more sense with your fresh
knowledge about models and controllers as the principal building blocks of a Rails

application.
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In Theory

REST stands for Representational State Transfer and originates from the doctoral
dissertation of Roy Fielding,* one of the co-founders of The Apache Software
Foundation and one of the authors of the HTTP specification.

REST, according to the theory, is not restricted to the World Wide Web. The basis
of the resource-centric approach is derived from the fact that most of the time spent
using network-based applications can be characterized as a client or user interacting
with distinct resources. For example, in an ecommerce application, a book and a
shopping cart are separate resources with which the customer interacts.

Every resource in an application needs to be addressed by a unique and uniform
identifier. In the world of web applications, the unique identifier would be the URL
by which a resource can be accessed. In our Shovell application, each submitted
story will be able to be viewed at a unique URL.

The potential interactions within an application are defined as a set of operations
(or verbs) that can be performed with a given resource. The most common verbs are
create, read, update, and delete, which are often collectively referred to as “CRUD
operations.” If you relate this to our Shovell application you’ll see that it covers

most of the interactions possible with the Shovell stories: a user will create a story,

another user will read the story, the story can also be updated or deleted.

The client and server have to communicate via the same language (or protocol) in
order to implement the REST architecture style successfully. This protocol is also

required to be stateless, cacheable, and layered.

Here, stateless means that each request for information from the client to the server
needs to be completely independent of prior or future requests. Each request needs
to contain everything necessary for the server to understand the request and provide

an appropriate answer.

Cacheable and layered are architectural attributes that improve the communication
between client and server without affecting the communication protocol.

4 http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm
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REST and the Web

As mentioned in the previous section, REST as a design pattern can be used in any
application domain. But the Web is probably the domain that implements REST
most often. Since this is a book that deals with building web applications, we’d
better take a look at the implementation details of RESTful style development in
web applications in particular.

HTTP (Hypertext Transfer Protocol: the communication protocol used on the Web),
as the astute reader will know, also makes heavy use of verbs in its day-to-day op-
erations. When your browser requests a web page from any given web server, it will
issue a so-called GET-request. If you submit a web page form, your browser will do
so using a POST-request (not always, to be honest, but 99% of the time).

In addition to GET and POST, HTTP defines two additional verbs that are less com-
monly used by web browsers. (In fact, none of the browsers in widespread use actu-
ally implement them.) These verbs are PUT and DELETE. If you compare the list of

HTTP verbs with the verbs of CRUD from the previous section, they line up fairly

nicely, as you can see in Table 4.1.

Table 4.1. HTTP Verbs Versus CRUD Verbs

CRUD HTTP
CREATE POST
READ GET
UPDATE PUT
DELETE DELETE

The language in which client (the browser) and server (the web server) talk to each
other is obviously HTTP. HTTP is, by definition, stateless. This means that as soon
as a browser has downloaded all of the information the server offered as a reply to
the browser’s request, the connection is closed and the two might never ever talk
again. Or the browser could send another request just milliseconds later, asking for
additional information. Each request contains all the necessary information for the
server to respond appropriately, including potential cookies, the format, and the
language in which the browser expects the server to reply.

Simply Rails 2 (www.sitepoint.com)



http://www.sitepoint.com/launch/78042b

Rails Revealed

HTTP is also layered and cacheable, both of which are attributes the REST definition
expects of the spoken protocol. Routers, proxy servers, and firewalls are only three
(very common) examples of architectural components that implement layering and
caching on top of HTTP.

REST in Rails

REST and Rails not only both start with the letter R, they have a fairly deep relation-
ship. Rails comes with a generator for resources (see the section called “Code Gen-
eration” for a primer on this topic) and provides all sorts of assistance for easy
construction of the uniform addresses by which resources can be accessed.

Rails’s focus on the MVC architecture (which we’ll be getting our hands on shortly,
in Chapter 5) is also a perfect companion for RESTful style development. Models
resemble the resources themselves, while controllers provide access to the resource
and allow interaction based on the interaction verbs listed above.

I mentioned in the previous section that two verbs aren’t implemented in the majority
of browsers on the market. To support the verbs PUT and DELETE, Rails uses POST
requests with a little tacked-on magic to simulate the PUT and DELETE verbs trans-
parently for both the user and the Rails application developer. Nifty, isn’t it?

We will gradually start implementing and interacting with resources for our Shovell
application over the course of the next hands-on chapters, so let’s now move on
and talk about yet another batch of components that make up the Rails framework.

Code Generation

Rather than having us create all of our application code from scratch, Rails gives
us the facility to generate an application’s basic structure with considerable ease.
In the same way that we created our application’s entire directory structure, we can

create new models, controllers, and views using a single command.

To generate code in Rails, we use the generate script, which lives in the script folder.
Give it a try now: type ruby script/generate without any command parameters.
Rails displays an overview of the available parameters for the command, and lists

the generators from which we can choose, as Figure 4.5 illustrates.
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Core:shovell scoop$ scriptf/generate -
Usage: script/generate generater [options] [args]

Rails Info:
-¥, --version Show the Rails wersion number and quit.
-h, --help Show this help messoge and guit.
General Options:
-p, --pretend Run but do not make anry changes.
-f, --force Overwrite files that alreody exist.
-5, --skip Skip files that olready exist.
-g, --quiet Suppress normal output.
-t, --backtrace Debugging: show bocktroce on errors.
-C, =--S¥n Modify files with subversion. (Mote: swn mu

st be in path)

Installed Generaotors
Builtin: centrcller, integraticn_test, mailer, migraticn, model, cbserver, plu
gin, rescurce, scaffold, session_migration

More are availaoble at http://rubyonroils.org/show/Generators

1. Downlcad, for example, legin_generater.zip

Z. Unzip to directory /Users/scoop/.rails/generators/login
to use the generator with all your Roils apps
or to Alsers/scoop/tmp/shovell/1ib/generators/login
to use with this app only.

3. Run generate with no arguments for usage informaticn

script/generate legin

Generator gems are alsc available:
1. gem search -r generator
Z. gem instoll legin_generator
3. script/generate login

Core:shovell scoops [l

1[4 [ r

Figure 4.5. Sample output from script/generate

Rails can generate code of varying complexity. At its simplest, creating a new con-
troller causes a template file to be placed in the appropriate subdirectory of your
application. The template itself consists of a mainly empty class definition, similar
to the Story and Author classes that we looked at earlier in this chapter.

However, code generation can also be a very powerful tool for automating complex,
repetitive tasks; for instance, you might generate a foundation for handling user
authentication. We’ll launch straight into generating code in Chapter 5, when we
begin to generate our models and controllers.
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Another example is the generation of a basic web-based interface to a model, referred
to as scaffolding. We’ll also look at scaffolding in Chapter 5, as we make a start on

building our views.

ActionMailer

While not strictly part of the Web, email is a big part of our online experience, and
Rails’s integrated support for email is worth a mention. Web applications frequently
make use of email for tasks like sending sign-up confirmations to new users and

resetting a user’s password.

ActionMailer is the Rails component that makes it easy to incorporate the sending
and receiving of email into your application. ActionMailer is structured in a similar
way to ActionPack in that it consists of controllers and actions with templates.

While the creation of emails, and the processing of incoming email, are complex
tasks, ActionMailer hides these complexities and handles the tasks for you. This
means that creating an outgoing email is simply a matter of supplying the subject,
body, and recipients of the email using templates and a little Ruby code. Likewise,
ActionMailer processes incoming email for you, providing you with a Ruby object

that encapsulates the entire message in a way that’s easy to access.

Adding email functionality to a web application is beyond the scope of this book,
but you can read more about ActionMailer on the Ruby on Rails wiki.’

Testing and Debugging

As mentioned in Chapter 1, an automated testing framework is already built into
Ruby on Rails. It also, rather helpfully, supplies a full stack trace for errors to assist
with debugging.

Testing

A number of different types of testing are supported by Rails, including automated

and integration testing.

> http://wiki.rubyonrails.com/rails/pages/ActionMailer/
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Automated Testing

The concept of automated testing isn’t new to the world of traditional software de-
velopment, but it’s fairly uncommon in web application development. While most
Java-based web applications make use of comprehensive testing facilities, a large
number of PHP and Perl web applications go live after only some manual tests have
been performed (and sometimes without any testing at all!). Although performing
automated tests is optional, developers may decide against this option for reasons
ranging from the complexity of the task to time constraints.

We touched on this briefly in Chapter 1, but it’s worth stressing again: the fact that
comprehensive automated testing is built into Rails, and is dead easy to implement,
means there’s no longer a question about whether or not you should test your apps.
Just do it!

The generate command that we introduced a moment ago can automatically create
testing templates that you can use with your controllers, views, and models. (Note
that Rails just assists you in doing your job, it’s not replacing you—yet!)

The extent to which you want to implement automated testing is up to you. It may
suit your needs to wait until something breaks, then write a test that proves the
problem exists. Once you’ve fixed the problem so that the test no longer fails, you’ll

never again get a bug report for that particular problem.

If, on the other hand, you’d like to embrace automated testing completely, you can
even write tests to ensure that a specific HTML tag exists at a precise position

within a page’s hierarchy.® Yes, automated tests can be that exact.

Integration Testing

Rails’s testing capabilities also include integration testing.

Integration testing refers to the testing of several web site components in succes-
sion—typically, the order of the components resembles the path that a user would
follow when using the application. You could, for example, construct an integration

test that reconstructs the actions of a user clicking on a link, registering for a user

® The hierarchy referred to here is the Document Object Model (DOM), a W3G standard for describing
the hierarchy of an (X)HTML page.
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account, confirming the registration email you send, and visiting a page that’s re-

stricted to registered users.

We’ll look at both automated testing and integration testing in more detail as we

progress through the development of our application.

Debugging

When you're fixing problems, the first step is to identify the source of the problem.
Like many languages, Rails assists this process by providing the developer (that’s
you!) with a full stack trace of the code. We mentioned earlier in the section called
“Three Environments” that a stack trace is a list of all of the methods that were
called up to the point at which an exception was raised. The list includes not only
the name of each method, but also the classes those methods belong to, and the

names of the files they reside within.

Using the information contained in the stack trace, you can go back to your code to
determine the problem. There are several ways to tackle this, depending on the

nature of the problem itself:

If you have a rough idea of what the problem may be, and are able to isolate it
to your application’s model (either a particular class or aspect of your data), your
best bet is to use the Rails console that we looked at earlier in this chapter. Type
console from the script directory to launch the console. Once inside, you can load
the particular model that you’re interested in, and poke at it to reproduce and
fix the problem.

If the problem leans more towards something related to the user’s browser or
session, you can add a debugger statement around the spot at which the problem
occurs. With this in place, you can reload the browser and step through your
application’s code using the ruby-debug tool to explore variable content or to

execute Ruby statements manually.

We’ll be covering all the gory details of debugging in Chapter 11.

Summary

In this chapter, we peeled back some of the layers that comprise the Ruby on Rails
framework. By now you should have a good understanding of which parts of Rails
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perform particular roles in the context of an MVC architecture. We also discussed
how a request that’s made by a web browser is processed by a Rails application.

We looked at the different environments that Rails provides to address the different
stages in the life cycle of an application, and we configured databases to support
these environments. We also provided Rails with the necessary details to connect

to our database.

We also had our first contact with real code, as we looked at the ActiveRecord
models, ActionController controllers, and ActionView templates for our Shovell
application. We explored the topics of the REST style of application architecture,
code generation, testing, as well as debugging.

In the next chapter, we’ll build on all this knowledge as we use the code generation
tools to create actual models, controllers, and views for our Shovell application.
It’s going to be a big one!
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What’s Next?

If you’ve enjoyed these chapters from Simply Rails 2, why not order yourself a
copy?

You’'ve only seen a small part of this easy-to-follow, practical and fun guide to
Ruby on Rails for beginners. It covers all you need to get up and running,

from installing Ruby and Rails to building and deploying a fully featured web
application.

This book will teach you how to:

- Program with confidence in the Ruby language.

- Build and deploy a complete Rails web application.

- Exploit the new features available in Rails 2.

- Use Rails' Ajax features to create slick interfaces.

- Reap the benefits of a best-practice MVC architecture.

- Work with databases easily using ActiveRecord.

- implement RESTful development patterns and clean URLs

- Create a user authentication system.

- Use object oriented concepts like inheritance and polymorphism.
- Build a comprehensive automated testing suite for your application.
- Add plugins to easily enhance your application's functionality.

- Implement caching to alleviate database performance issues.

- Use migrations to manage your database schema without data loss.
- Achieve maximum code reuse with filters and helper functions.

- Debug your application using ruby-debug.

- Analyze your application's performance using the Rails logging
infrastructure.

- Benchmark your application to determine performance bottlenecks.

Buy the full version now!
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controller class names, 143
controller generator, 139-145
running the generate Script, 140
starting our application again, 143—
145
understanding the output, 141-143
controllers
(see also ActionController module)
adding functionality to, 263-266
communication with views via in-
stance variables, 110
for login functionality, 259
models and views, 6
modifying, 161, 308-309, 332-333,
364, 367
MVC, 97
testing, 185—-192
tagging functionality, 374—-375
user authentication, 289-300
voting functionality, 242—-246
controls.js (file), 220
convention over configuration, 57
cookies
expiration date, 251
session, 252
setting expiration date, 252
in testing, 413
what are they?, 250-252
cost of software, 16
count (class method), 71, 72
counter cache
applying the migration, 307
function, 304
making room for the cache, 305-307
testing additions to, 336—-338
testing deletions from, 338—-339
udating the RJS template, 307-308
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counting votes
using counter cache, 304-307
create (files), 123
create class method, 134
create method, 241
create stories file (example), 124, 126,
134
migration using rake, 132
:created_at, 199
creating a layout, 168-172
creating dynamic pages, 148—149
creating partials, 232
creating records, 133-135
creating static pages, 148
creating the database structure (produc-
tion environment), 436
creating views, 145—-153
CRUD Verbs versus HTTP verbs, 112
current test-to-code ratio, 300
current user,
displaying name of, 271-273
retrieving, 269-271
custom class methods, 71

D

data integrity in development, 283
data management

using Arrays, 76
database abstraction (ActiveRecord), 100
database architecture of a Rails applica-

tion, 96

database associations, 104
database configuration files, 95—-96
database migrations (see migrations)
database relationships, 200—205
database schema, 101
database schema definition, 7
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database structure
creating (production environment),
436
database tables, 101-102
creating for user model, 255
naming, 101
typical structure, 101
date-formatting helper, 233
db namespace, 131
debugging, 380—-408
(see also ruby-debug tool)
about, 117
overcoming problems in, 408
using Rails logging tool, 405
within templates, 380—388
Debugging, 388
declaring
resources, 162
def keyword, 67
:default argument, 306
default directory structure
conventions, 40
creating, 4143
default page, 312-313
default Rails welcome page, 312
degradation
fallback action for browsers, 228-230
delete
use with Arrays, 77
deleting records, 138
deploying Shovell, 432—-441
moving to the production system,
432-438
setting up Apache, 438-441
deployment management systems, 445
description column, 326
destroy method, 138

development environment
SQL statements, 138
development environment (Rails), 93
digg
Shovell project, 41
what is it?, 10-12
digg effect, 11
digg homepage, 10
do keyword, 90
don’t repeat yourself (see DRY program-
ming)
dot notation, 63
down method, 127
drag-and-drop, 216
dragdrop.js (file), 220
DRY programming, 7
dynamic finder methods, 137
dynamic pages
creating, 148—149
defined, 148

E

each method, 90, 306
edit-in-place, 216
effects.js (file), 220
else block, 85, 87
<em> tag, 272
Emacs (text editor), 50
email
for error notification, 426, 446
handled via ActionMailer, 115
resulting from Exception Notification
plugin, 427
embedded Ruby (see ERb)
empty?
use in Arrays, 76
use with Hash, 78
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encapsulation, 66
end keyword, 67, 85, 90
equation operator (==), 89
ERb syntax, 108
ERD tags, 108, 149, 157, 317
ERb templates, 148
error messages
by email, 426, 446
code excerpts in, 382
seen in production environment, 426
errors attribute, 182, 192
example web application
building, 9-14
features, 12—14
using digg, 10-12
Exception Notification plugin, 426, 446
exists (folders), 122

F
failed login, 291

fallback action

for browsers, 228-230
FastCGI protocol, 431
fetch_logged_in_user method, 269, 274,

282, 295, 406, 407

fetch_stories method, 314, 421
files

naming, 107
filter conditions, 279
filter methods, 267—269
filters, 266—269

after filters, 266

around filters, 267

before filters, 266
find (class method), 135
find calls, 333
find operation, 309
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find_by_, 137
find_by_id method, 270
find_by_link, 137
find_by_name, 137
find_tagged with class method, 363, 373
Firefox cookie manager, 251
firewall, 18
first
use with Arrays, 77
:first argument, 136, 153
first method, 136
first tags
assigning, 365—-367
Fixnum (class), 60, 80
fixtures
defined, 123
in functional tests, 187
preparing, 238-239, 339
user model, 284—-285
flash
adding to, 172-173
retrieving data from, 173-174
flash areas
functional tests, 191
naming conventions, 173
passing messages, 172
flash content, 172, 173
nil or blank, 173
Float (class), 80, 81
follow_redirect! statement, 410, 416
for loop, 89
form creation, 157—-165
analyzing the HTML, 164-165
modifying the controller, 161
using form_for helper, 157-158
form element, 189
form tags, 158
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form_for helper, 157-158, 159, 177, 262
syntax, 157

form_tag helper, 262

FormBuilder object, 158

framework
applications, 2
definition, 2

free software licenses, 16

front-end server platform, 428

front page, 308-313
modifying the controller, 308-309
modifying the partial, 310
modifying the view, 309-310
setting the default page, 312-313
styling, 311

full-stack
definition, 2

functional tests
comparison to integration tests, 410
defined, 179
for the new action, 188—-192
revealing test failures, 387
running, 188

G

gcc compiler
confirming installation, 33
gem command, 27, 36
generate command, 113, 116
generate Script
code generation, 113
creating the model, 198
generating a user model, 254
running, 120-122, 140
sample output, 114
generating a controller, 139—145
generating a model, 119-139

managing data using the Rails Con-
sole, 133138
model generator, 119-125
modifying the schema using migra-
tions, 125-133
SQL statements, 138—139
generating a user model, 254-256
generating a vote model, 197-200
generating views with scaffolding, 145—
148
GET, 187, 229, 243, 246, 289, 415
get_with_user, 295, 296, 297
getters, 68
global elements
testing, 294
global helpers, 318
global variables, 62
graceful degradation, 217
gsub
use with Strings, 80

gunzip command, 33

H

has_and_belongs_to_many relationship,
359
has_many :through association, 331—
332, 340
has_many clause, 201-203
Hash (class), 77-79
methods, 78
saving data to the database, 166
use with blocks, 90
#{ } syntax, 227
hash mark (#), 63
#(), 79
hashed password storage, 259
headless mode, 414, 417
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Heinemeier Hansson, David, 4, 5, 7
helper class, 142
helper files, 156
helper_method statement, 277
helpers

about, 155

form_for, 157—158
hexadecimal address, 75
highlighting effect, 228
HTML

in forms, 164
.html.erb file extension, 109
.html.erb templates, 225, 231
HTTP

and REST, 112

as stateless protocol, 250
HTTP codes

shortcuts, 187
HTTP GET, 187, 229, 243, 246, 289, 415
HTTP POST, 190, 245, 416
HTTP voting

testing, 246

|
id

for retrieval, 135, 136
identifying individual users, 250
if clause, 322
if construct, 85—-86
if statement modifier, 86
include file, 180
include?

use with Strings, 80
incrementing a variable (+=), 72
indentation of code, 68
index action, 143, 144, 186, 314, 315,

343
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index.html.erb (file), 143
individual users
identifying, 250
inheritance, 72, 103
initialize (method), 70
instance methods, 67—68, 233, 237, 268,
338, 361, 365
instance variables, 66, 67, 110, 150
instant messaging systems, 250
InstantRails
control panel, 18, 59
installing, 17
starting, 41
Integer (class), 81, 91
Integer object
times method, 91
upto method, 91
integer values, 60
integer?
use with Numeric subclasses, 81
integration tests, 408—412
creating the first test, 409-411
defined, 116, 179
functions, 408
how they work, 410
in headless mode, 415417
running, 411
when to use?, 408
interactive Ruby shell, 59-60, 83
interface, 66
interpreter, 54
(see also Ruby interpreter)
irb (see interactive Ruby shell)
irb output, 59

J

JavaScript include files, 220
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JavaScript libraries
including in applications layout, 220—
221
Prototype, 214, 216
script.aculo.us, 215-217
functionality, 216
jEdit (text editor), 50
join model relationship, 330
has_many :through association, 331—
332
testing, 340
.js.1js file extension, 109

K
keys
use with Hash, 78

L

last
use with Arrays, 77
last method, 136
latest_votes method, 236, 241, 242
layout creation, 168—172
adding style, 170-172
establishing structure, 169-170
layouts (templates), 109, 168
length
use with strings, 80
lighttpd web server, 429
link attribute, 182
link column, 137
link to function, 152
Linux
text editors, 50
Linux installation, 31—40
installing Rails, 37-38

457

installing Ruby, 33-35
installing RubyGems, 35
prerequisites, 32
using a package manager, 32
literal objects, 60
log files
about, 193-195
taking benchmarks from, 418-421
log out (see logout)
logged_in? helper method, 278, 317
logger, 406
logger object, 406
logging tool (Rails), 405-407
login
testing failed, 291
testing redirection after, 292
testing successful, 290-291
login form, 261, 264
testing display of, 289
login functionality, 259-266
adding functionality to the controller,
263-266
creating the controller, 259
creating the view, 261-263
Login link, 274
login method, 280, 290
login parameter, 262
login template, 261
login values
adding functionality to the controller,
263
logging, 407
testing a successful login, 290
login_logout div, 295
login_reguired filter, 277, 278
logout
manual function for, 273-275
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testing, 292—-293
logout function, 273-275
Logout link, 274
logout parameter, 259
loops, 88—90
control structures, 83
for loop, 89
while and until loops, 88—89

M

Mac OS X 10.4 (Tiger) and earlier install-
ation, 20

command line, 21

installing Rails, 28-29

installing Ruby, 25-26

installing RubyGems, 26

installing SQLite, 29-30

installing Xcode, 20

prerequisites, 20

setting the path, 23

staying organized, 24

terminal window, 22
Mac OS X 10.5 (Leopard) installation, 20
Mac OS X installation, 19—30
Mac OS X text editors, 48-50

TextMate, 48

TextWrangler, 49
make tool (C program), 129
manual benchmarking, 421-423
many-to-many associations, 104
map.story, 208
mapping

new resources, 164

URLs, 162
MemCached Store session container, 443
method calls

parentheses in, 64
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method notation, 64
methods
defined, 56
in Ruby, 60
object interfaces, 66
migration files
class definition in, 126
class methods, 127
defined, 124
filling in the gaps, 127-129
modifying the schema, 125
name and type of data storage, 127
migrations
creating for Vote model, 198—-199
defined, 102
to alter existing tables, 128
to generate the counter cache, 305-307
to make alterations to your database,
125
using rake to migrate data, 129-133,
200, 256, 288, 307, 327
mkdir command (make directory), 24
mod_ruby extension, 430
model callbacks, 324-325
model generator, 119-125
running the generate Script, 120-122
sample output, 121
understanding the output, 122-124
YAML, 124-125
model testing (see testing the model)
Model.find method, 265
modeling the user, 254-259
models
generating, 119-139
in MVC, 97
model-view-controller (MVC) architec-
ture, 96-110
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about, 6
ActionController module, 106-107
ActionPack library, 105-110
ActionView module, 107-110
ActiveRecord module, 100-105
app subdirectory, 99
in theory, 97-98
processing a page request, 97
reasons for separating software applic-
ation components, 98
software application components, 97
the Rails way, 98—100
Mongrel web server
about, 43, 431
setting up Apache as web server for,
438—441
use on production database, 437
mongrel_rails command, 437, 440
mongrel_rails restart, 443
MVC (see model-view-controller (MVC)
architecture)
MySQL database engine
installing on Windows, 17

N

namespace
acceptance by rake task, 130
naming classes and files, 107
naming template files, 109
navigation menu, 275-276, 319-320
testing, 344
new action
functional tests, 188—192
new_record? method, 191
nginx web server, 429
nil (return value), 75, 82
Nil Class, 82
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Numeric (class), 80—-81

Numeric subclasses
converting a value to a Float, 81
converting a value to an Integer, 81
functionality, 81
types of numbers, 80

0

object level functionality, 66—70
accessor methods, 68—70
instance methods, 67—68
instance variables, 67

object oriented programming, 55—58
asking a simple question, 57
passing arguments, 58
sending instructions, 58

object oriented programming in Ruby,

65—-74
classes and objects, 66
class-level functionality, 70-72
inheritance, 72
object-level functionality, 66—70
return values, 73—-74

object receiver, 63

objects
(see also Ruby objects)
about, 55
and classes, 56, 57
and methods, 56, 66
and tables, 101
communication between, 56
in Ruby, 59
instance variables, 67
interface, 66
relationships between, 104

one-to-many associations, 104

one-to-many relationship, 201, 204, 359
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information storage in the database,

205
one-to-one association, 104

:only parameter, 280

OQP (see object oriented programming)

Open Ruby Console, 59
operators
assignment operator (=), 89
equation operator (==), 89
to increment a variable (+=), 72
opinionated software, 7
:order argument, 136, 237
ordering records in Rails, 237
output
from Ruby, 74-75

P

package manager
apt-get, 32
for Linux, 31, 32
for Ruby software, 35
rpm, 32
yum, 32
page headings
testing, 343
page object, 226, 227, 235
page rendering
testing, 243—-244
paragraph element, 190
parameters for blocks, 90, 92
params, 110
params hash, 166, 333
params object, 166
parentheses, 63
:partial, 235
partials (templates), 231-237
adding voting history, 231-232
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creating, 232
defined, 109
modifying, 310
rendering, 310, 334
styling the voting history, 233—-235

tweaking the voting history, 236-237

passing data back and forth, 150
passing variables between controllers
and views, 150
password, 264
password template, 262
password values, 263, 290
password_field_tag helper, 262
PATH environment variable, 23
period (.), 63
plugin script, 352
usage instructions, 353
plugins
acts_as_taggable, 354-363
functions, 351
installation, 352
README file, 352
what are they?, 351-352
pluralize helper, 309, 319
+= operator, 72
polymorphic associations, 359—-360
POST, 190, 245, 416
post_with_user, 295, 297
presentation logic, 316—320
ActionView helpers, 317-319
avoiding spaghetti, 317
MVC principles, 107
print statement, 74, 75
private methods, 268
production environment, 94
choosing, 427-432
back-end options, 430432
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web server options, 428—430
creating the database structure, 436
does not log every database communic-

ation, 426
implications, 425-427
moving Shovell to, 432-438
protected controller methods, 314, 317,
324
protected methods, 268
protecting the form, 276-279
abstracting code using helper_method,
277
requiring users to log in, 278-279
protective measures, 249-301
adding a navigation menu, 275-276
filters, 266—269
generating a user model, 254-256
login functionality, 259-266
managing user logins, 269-275
modeling the use, 254-259
restricting the application, 276-284
sessions and cookies, 249-254
testing user authentication, 284-300
protocols in resource-centric applica-
tions, 111
Prototype JavaScript library, 214, 216
prototype.js (file), 220
proxy through, 439
ProxyRequests Off directive, 439, 440
public methods, 268
punctuation in Ruby code, 62-65
chaining statements together, 63
dot notation, 63
method notation, 64
use of parentheses, 63
puts statement, 74, 75
pwd command, 22

R

RadRails (text editor), 50
Rails, 15
as opinionated software, 7
built-in Ajax helpers, 217
code generation, 113-115
configuration files, 6
conventions, 6
debugging, 117, 380—408
default welcome page, 312
history, 4
installing on Linux, 37-38
installing on Mac OS X, 28-29
installing on Mac OS X 10.5 (Leo-
pard), 20
installing on Windows, 17-19
integrated support for email, 115
log files, 193—195
logging tool, 405-407
Prototype Javascript library, 214
sessions in, 253—254
supporting multiple databases in par-
allel, 96
testing, 115-117
use of Ajax in web applications, 214
use of MVC architecture, 98—100
visual effects with script.aculo.us, 216
what is it?, 1-3, 213
Rails applications
architecture, 427
database architecture, 96
standard directory structure, 40
rails command, 41, 42, 43, 122
Rails Console, 414—417
about, 102
creating records, 133-135
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deleting records, 138
headless mode, 414, 417
retrieving records, 135—137
to manage data, 133—138
updating records, 137-138
Rails development principles, 5-9
Agile development, 8
convention over configuration, 5—-7
don’t repeat yourself, 7
Rails development repository, 5
Rails environments, 93—94
development, 93
production, 94
testing, 94
Rails framework, 2, 4, 15, 93
Rails plugins, 351-378
Rails welcome screen, 45
rake command
accepting a namespace, 130
moving to the production system, 434
options accepted, 131
tasks available, 130
to create sessions table, 442
to execute functional tests, 188
to execute unit tests, 183, 242
to migrate data, 129-133, 200, 256,
288, 307, 327
to revert to the previous version of the
database, 132
to run integration tests, 411
to run the complete test suite, 192,
298-300, 388
use in production environment, 436,
442
rake test command, 411

rake test:integration command, 413
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random stories
retrieving, 153
randomizer
stories, 208—-209
readers, 68
Readline, 25
receiver, 58, 60
redirect_to function, 229
redirecting the user
about, 280-281
testing after login, 290, 292
redirection after logout
testing, 296
redirection logic, 175
relationships between objects, 200-205
belongs_to clause, 204-205
has_many clause, 201-203
remote scripting with Prototype, 214
render, 232, 235
render :partial syntax, 232
replace_html method, 227
require command, 180
resource-centric development, 110-113
resources
declaring, 162
mapping, 164
respond_to clause, 229
RESTful routes
adding custom actions, 315-316
RESTful-style (Representational State
Transfer) development, 110-113
restricted functionality
testing, 345
restricting access to story submission,
279-281
filter conditions, 279
redirecting the user, 280-281
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restricting the application, 276-284
associating stories with users, 281-284
protecting the form, 276-279
restricting access to story submission,

279-281

retrieving records, 135-137

return values, 57, 60, 73—74, 75

:return_to URL, 280

return_to value, 292

.rhtml file extension (see .html.erb file

extension)
ri command, 77
.1js file extension, 225
(see also .js.rjs file extension)
RJS templates
about, 225-228
approaches to, 226
rendering, 230
styling the voting history, 235
updating, 307-308
round
use with Numeric subclasses, 81
routing configuration, 312, 333
mapping URLs, 162
testing, 342
Ruby, 53-92
as object oriented language, 55—58
as open source, object oriented scrip-
ted language, 3

as scripting language, 53—55

checking version installed on Linux,
34

installing on Linux, 33-35

installing on Mac OS X 10.4 (Tiger)
and earlier installation, 25-26

installing on Mac OS X 10.5 (Leo-
pard), 20
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installing on Windows, 17
method in, 60
object oriented programming in, 65—
74
standard output, 74-75
variables in, 62
Ruby classes, 75—83
Array, 75-77
Bignum, 80
Fixnum, 60, 80
Float, 80, 81
Hash, 77-79
Integer, 81, 91
naming, 101
not reloaded on each request in the
production environment, 426
Numeric, 80-81
object oriented programming, 66
String, 61, 79-80
Symbols, 82
Ruby code
about, 3
embedding in HTML using ERb syn-
tax, 108
indentation of, 68
punctuation in, 62-65
reading and writing, 59-65
Ruby control structures, 83—92
Ruby files
running, 83
ruby interactive (see ri command)
Ruby interpreter, 15, 83
Ruby objects
about, 59, 66
interacting with, 60—62
literal objects, 60
variables and constants, 61
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Ruby on Rails (see Rails)
Ruby shell (see interactive Ruby shell)
ruby-debug tool, 117, 388-405, 423
RubyGems

installing on Linux, 35

installing on Mac OS X, 26

confirmation of successful installa-
tion, 27

.rxml file extension (see xml.builder file

extension)

S

Save changes, 167
save method, 104, 176, 199, 324
saving an object, 103—104
scaffolding
to generate views, 145-148
what is it?, 145
scalability, 98
SCGI protocol, 430
schema, 101
scope of variables, 62
scoreboard styling, 223-224
script folder, 113
script.aculo.us JavaScript library, 215—
217
scripting languages, 54
performance against compiled lan-
guages, 54
search engine friendly URLs, 12
self.down (class method), 127, 199, 307
self.up (class method), 127, 306
semicolon (;), 63
sender, 58, 60
session container
storing ActiveRecord objects, 265
storing objects, 254
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session cookies, 252
session hashes, 110
session name, 253
session security, 270
session storage containers, 441-444
ActiveRecord Store, 441-443
MemCached Store, 443
session values
retrieval, 254
sessions
in Rails, 253-254
physical location of, 254
what are they?, 252
sessions table, 442
SessionsController, 259, 289, 292, 297
setters, 68
shell
ruby-debug, 394-398
shortcuts
for cryptic HTTP codes, 187
shove it link, 224, 225, 227, 234, 237,
322, 323
"Shovell" project
allowing users to add a story descrip-
tion, 328
completed login form, 264
controllers, 106
creating the database structure, 436
deploying, 432—441
directory structure, 41
displaying the current user, 273
empty front page, 313
example of user page, 336
final story page with voting history,
238
finished show action, 208
generate model script, 121
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hiding the voting link from visitors,
322

index page linking to story page, 209

listing all stories tagged with “rails”,
372

login template, 261

making a template for, 159

moving to the production system,
432-438

name of story’s submitter displayed
with the story, 283

new story form with a layout, 171

providing feedback after story submis-
sion, 174

proxied through Apache, 441

Rails console, 102

served by Mongrel, 438

showing a story with voting history,
235

showing a story with voting score and
vote link, 224

story index with navigation, 276

story submission form with validation
output, 178

story voting bin, 320

story with auto-generated permalink,
330

successfully logging out of the applic-
ation, 274

tags display for the new story, 367

transferring to production system, 435

viewing stories on the front page, 323

show action, 243

show method, 109, 206
show template, 231
show view

changing, 222
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Showing ... string, 319
showing off our stories, 207-213
Simple Common Gateway Interface
(SCGI) protocol, 430
size
use with Arrays, 76
use with Hash, 78
size method, 304
skeleton file
analyzing
controller test, 185—186
model test, 180
slice
use with Strings, 80
software cost, 16
source code
reloading, 403
<span> tag, 222
SQL statements
for development environment, 138
SQLite database engine, 15
installing on Mac OS X, 29-30
stack traces, 94, 426, 446
stand-alone helper, 160
standard directory structure
conventions, 40
creating, 4143
starting our application, 43-46
stateless protocol
defined, 250
resource-centric applications, 111
statement modifiers
if, 86
unless, 87
static pages
creating, 148
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stories
abstracting presentation logic, 316—
320
adding attributes to, 326—-327
adding custom actions, 315-316
adding user pages, 330-335
determining URLS and actions, 206—
207
displaying, 207-208
displaying votes, 222—-223
implementing clean URLs, 209-213
implementing the front page, 308-313
implementing the voting bin, 313-316
making Shove-able, 217-230
requiring that users log in to vote,
321-323
selecting on basis of voting scores,
303-327
story randomizer, 208-209
testing advanced functionality, 336—
347
testing display of by tag, 376
testing finding of by tag, 373
viewing by tag, 367-371
with auto-generated permalink, 330
Stories Controller
generating, 140
stories.yml (fixture file), 123
stories_controller.rb (file), 142
stories_controller test.rb (file), 142
StoriesController
accessing from a browser, 144
modifying, 308, 322
testing, 341-345
StoriesController class
displaying the submitter, 282
fetch_stories method, 421
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instantiation of, 144
sample class definition, 106
show method, 206
storing the submitter, 281
testing redirection after logout, 296
testing the controller, 289
testing the display of username, 296
storing the votes, 224
Story class
adding relationship definitions to, 257
story display page
testing, 344
story index pages
testing, 342
@story instance variable, 159, 161
Story Model, 122
making it taggable, 360-363
testing, 180-185
@story object, 158, 159
story page
testing display of tags on, 375
story partial, 334
updating, 365
story submission, 156—-178
creating a form, 157165
creating a layout, 168-172
providing feedback after, 174
resources in Rails, 162—164
template creation, 158—160
testing, 297-298
user feedback and the flash, 172-178
story submission form
allowing users to add a story descrip-
tion, 328
debugging within templates, 385—-387
expanding, 326—329
testing, 344
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testing the display, 375
with tags, 366
testing, 374
with validation output, 178
story submitter
displaying, 282—-284
storing, 281
testing display of, 293
testing storage of, 298
story submitter link text
testing, 345
Story.find :all, 306, 309
story.rb (file), 123
@story.user, 283
story_helper.rb (file), 142
story_test.rb (file), 123
story_type, 319
story_url function, 208
StoryTest class, 186
Story’s relationship to Vote model, 239—
240
String class, 79-80
converting to Symbols, 82
literal objects, 61
methods, 80
string literal, 60, 62, 79
String object, 61, 79
string objects
converting to number objects, 210-211
style (layouts), 170-172
style sheet
applying to an application, 171
creating the view, 335
layout creation, 170
updating, 370
styling
front page, 311

467

voting history, 233-235
submission form
expanding, 327-329
Submit button, 160, 165
submitter (see story submitter)
Subversion (version control systems),
445
:success symbol, 187
successful login, 290-291
sudo, 26, 37
Symbols (class), 82
advantages over Strings, 82
converting to Strings, 82

T

tables, 101
(see also database tables)
relationship with objects, 101
Tag class, 361
tag display
creating a tag partial, 370
enabling, 364—365
updating the story partial, 365
updating the style sheet, 370
tag partial, 370
tag submission, 363—-364
tag_id, 358
tag_list, 361, 365, 374
taggable_id, 358
taggable_type, 358
tagged stories
displaying, 369
testing tag action for listing, 376
tagging, 13, 353
tagging functionality
running the test suite, 377
testing, 372-378
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testing the controller, 374-375
testing the model, 372—-374
taggings table, 357, 358
tags
assigning first, 365—367
testing display of on story page, 375
testing display of stories by tag, 376
testing finding of stories by tag, 373
viewing stories by, 367-371
tags table, 357, 358
tar command, 33
template files
creating, 207
extensions, 109
naming and storage, 109
template rendering, 334
testing, 341
templates
creating, 158-160
debugging within, 380-388
layouts, 109
partials, 109
stories, 207
temporary working directory, 24
test-driven development (TDD), 179
test types, 179
test_should_show_index test, 186, 189
test_should_show _new_ form, 375
test_truth method, 181, 186
testing a failed login, 291
testing a logout, 292-293
testing a story’s relationship to a vote,
239-240
testing a successful login, 290-291
testing a vote’s relationship to a story,
240
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testing additions to the counter cache,
336-338
testing advanced functionality, 336—347
running the complete test suite, 347
testing the model, 336—341
testing the StoriesController, 341-345
testing the UsersController, 346—347
testing Ajax voting, 245—-246
testing deletions from the counter cache,
338
testing display of the username, 294—296
testing environment (Rails), 94
testing page headings, 343
testing page rendering, 243-244
testing redirection after login, 292
testing redirection after logout, 296
testing regular HTTP voting, 246
testing restricted functionality, 345
testing storage of the submitter, 298
testing story submission, 297-298
testing the assignment of tags, 372—-373
testing the controller, 185—-192
analyzing the skeleton file, 185-186
functional tests for new action, 188—
192
running a functional test, 188
writing a functional test, 186—188
testing the controller (tagging functional-
ity), 374-375
testing the display of stories by tag,
376
testing the display of tags on a story
page, 375
testing the display of the story submis-
sion form, 375
testing the submission of a new story
with tags, 374
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testing the tag action for listing tagged
stories, 376
testing the controller (user authentica-
tion), 289-300
testing a failed login, 291
testing a logout, 292—293
testing a successful login, 290-291
testing display of the username, 294—
296
testing redirection after login, 292
testing redirection after logout, 296
testing storage of the submitter, 298
testing story submission, 297-298
testing the display of global elements,
294
testing the display of the login form,
289
testing the display of the story submit-
ter, 293
testing the controller (voting functional-
ity), 242-246
testing Ajax voting, 245-246
testing page rendering, 243—-244
testing regular HTTP voting, 246
testing vote storage, 244—245
testing the creation of the initial vote,
339-340
testing the display of global elements,
294
testing the display of stories by tag, 376
testing the display of tags on a story page,
375
testing the display of the login form, 289
testing the display of the story submis-
sion form, 375
testing the display of the story submitter,
293

testing the finding of a story by tag, 373
testing the form, 178-195
controller testing, 185-192
model testing, 180-185
running the complete test suite, 192
testing the join model relationship, 340
testing the model, 180-185
analyzing the skeleton file, 180
new functionality, 336-341
running a unit test, 183—185
user authentication, 284288
using assertions, 181
writing a unit test, 181-183
testing the model (tagging functionality),
372-374
testing the assignment of tags, 372—
373
testing the finding of a story by tag,
373
testing the model (voting functionality),
238-242
preparing the fixtures, 238-239
running the unit tests, 242
testing a story’s relationship to a vote,
239-240
testing a vote’s relationship to a story,
240
testing the voting history order, 241—
242
testing the navigation menu, 344
testing the rendering of templates, 341
testing the routing configuration, 342
testing the StoriesController, 341-345
testing the story display page, 344
testing the story index pages, 342
testing the story submission form, 344
testing the story submitter link text, 345
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testing the submission of a new story
with tags, 374

testing the tag action for listing tagged

stories, 376

testing the tagging functionality, 372-378

testing the UsersController, 346—347
testing the VotesController, 345-346

testing the voting functionality, 238-247

controller testing, 242-246
model testing, 238-242
running the full test suite, 247

testing the voting history order, 241-242

testing user authentication, 284-300
testing user voting history, 346
testing vote storage, 244-245
testing your application, 408-417

integration tests, 408—412

using breakpoints, 412—414
tests (of assertions), 181
text editors, 46—50

ConTEXT, 47

cross-platform, 50

Emacs, 50

jEdit, 50

Linux, 50

Mac OS X, 48-50

RadRails, 50

TextMate, 48

TextWrangler, 49

UltraEdit, 47

Vim, 50
text_area helper, 329
text_field method, 158
text_field_tag, 262, 364
textarea element, 329
TextMate (text editor), 48, 403—405
textual identifiers, 82
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TextWrangler (text editor), 49
37signals, 4

tilde, 22

times method of an Integer object, 91
timing values (log files), 194

title of the story, 311

to_formatted_s, 233

U

UltraEdit (text editor), 47
unit tests
about, 179
error information, 184
failed test, 185
running, 183-185, 242, 288
successful test, 184
writing, 181-183
unless condition, 271
unless construct, 86—88
unless statement modifier, 87
until, 88
up method, 127
upcase method, 64
update_attribute method, 137, 307
:updated_at, 199
updating records, 137-138
upto method of an Integer object, 91
URLs
mapping to controllers and actions,
162, 163
for stories, 206—207, 209-213
URLs in resource-centric applications,
111
user authentication, 284—-300
running the full test suite, 298—-300
testing the controllers, 289-300
testing the model, 284—288
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User class, 256
adding relationships to, 256
user feedback, 176-178
information on type and place of error,
177
validation errors, 176
user log out, 273-275
user logins, 269-275
allowing users to log out, 273-275
displaying the name of the current
user, 271-273
retrieving the current user, 269-271
user model, 331
adding relationships to the User class,
256-258
creating a User, 258
database table creation, 255
generating, 254—256
testing a user's relationship to a story,
286
testing authentication, 284—288
preparing the fixtures, 284—285
running the unit tests, 288
testing a story’s relationship to a
user, 286
testing a user’s relationship to a
story, 286
testing a user’s relationship to a
vote, 287
testing a vote’s relationship to a
user, 288
User object
adding functionality to the controller,
264
creating, 258
modifying the controller, 333

471

user pages
adding, 330-335
creating the view, 333-335
has_many :through association, 331—
332
join model relationship, 330
modifying the controller, 332-333
user registration system, 12
user voting history
testing, 346
username
adding functionality to the controller,
264
creating the view, 262
testing display of, 294-296
users
associating stories with, 281-284
necessity to log in to vote, 321-323
redirecting, 280-281
requiring them to log in, 278-279
UsersController, 332
testing, 346-347

\'

validation errors, 176
validations, 176

and redirection logic, 175

applying, 174-175
values

use with Hash, 78
variables, 62

class, 70

global, 62

instance, 66, 67

scope of, 62
verbs, 111, 112, 113
version control systems, 445
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version numbers of installed compon-
ents, 45
vertical bars (1)
placement before blocks, 90
view template
filling in, 369
viewing stories by tag
displaying tagged stories, 369
filling in the view template, 369
modifying the controller, 367
views
communication with controllers via
instance variables, 110
creating, 145-153, 333-335
creating dynamic pages, 148—149
creating static pages, 148
generating with scaffolding, 145-148
modifying, 309-310, 363-365
in MVC, 97
passing data back and forth, 150-151
pulling in a model, 151-153
Vim (text editor), 50
visual effects with script.aculo.us, 215—
217
Vote class
adding relationship definitions to, 257
Vote class definition, 204
Vote model, 236
applying the migration, 200
association with Story model, 200,
201-203, 204, 205
creating the migration, 198—-199
creating the model, 198
generating, 197—200
relationship to a story, 240
Vote object, 202, 241, 304, 305
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vote storage
testing, 244—-245
votes
auto-voting for newly submitted stor-
ies, 323-326
controlling where they go, 217-220
displaying, 222-223
incremented when a new vote is ad-
ded, 337
need to reload database when votes
added, 337, 338
storing, 224
votes method, 202, 240, 321
votes_count, 306, 309, 338, 339
VotesController
testing, 345—346
VotesController class
graceful degradation, 229
voting bin, 313-316
voting functionality
testing, 238—-247
testing the controller, 242246
testing the model, 238-242
voting history
adding, 231-232
styling, 233-235
testing the order, 241-242
tweaking, 236-237
voting scores
selecting stories on basis of, 303—-327

W

Web 2.0
adding tagging, 353
and Ajax, 213

web application
definition, 2
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Web applications

and REST, 112—-113
web browsers

not supporting Ajax, 217
web server options, 428—430
WEBrick web server, 43

(see also Mongrel web server)
while loops, 88
Windows firewall, 18
Windows installation, 17—19
Windows text editors

ConTEXT, 47

UltraEdit, 47

writers, 68

X

Xcode

installing, 20
XcodeTools.mpkg, 21
.xml.builder file extension, 109
xml_http_request method, 246
XmlHttpRequest object, 214

Y

YAML, 124-125, 385
YAML file, 124
yield command, 170

V4

zero?
use with Numeric subclasses, 81
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