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Dear Reader,

Perhaps the most important skill any commercial Ruby programmer can have 
is to write reports for data from disparate data sources. Practical Reporting with 
Ruby and Rails will show you how to do just that, using concrete, real-life examples. 
In fact, this book covers three distinct concepts: how to load data from different 
sources, how to interpret the data, and how to present the data. 

You’ll find out how to load data from a wide range of sources in various 
formats, including web-based data sources like Google AdWords and eBay. I’ll 
show you how to analyze data to produce meaningful reports using a variety 
of techniques, from Active Record statistical functions to custom SQL. The 
examples include conducting SugarCRM sales campaigns, analyzing data from 
Apache web logs, and many other practical applications.

Displaying the data visually can be the most important part. You’ll learn how 
to present data on the Web and on the desktop. I’ll cover graphing using Gruff, 
Scruffy, CSS Graphs Helper, and Markaby, along with easy ways to create text 
and HTML reports. The examples demonstrate how to display reports as Excel 
spreadsheets or deliver them as PDF files, as well as how to create a Windows 
desktop tool that downloads data from a Rails web application into a Microsoft 
Access database.

That’s not all, though. This book also covers performance-enhancing techniques 
such as using Active Record Extensions, which let you import data at lightning 
speed, and rolling your own SQL statements to optimize slow queries.

I hope you will enjoy learning about reporting as much as I enjoyed writing 
about it.
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Introduction

This book is about general and scalable ways to create reports with Ruby. It covers using
a huge array of toolsÑRails, Gruff, Ghostscript, and many moreÑbut a common thread
links them all: they are powerful tools that will serve you even if you have a huge amount
of data. Using the reporting tools and techniques described in this book, you will be able
to solve almost any reporting problem, from small to very, very large.

This book assumes you have some knowledge of Ruby and Rails, as well as access to
a machine with Ruby, RubyGems, Rails, and MySQL installed. If you need to learn more
about Ruby, I recommend reading Beginning Ruby: From Novice to Professional by Peter
Cooper (Apress, 2007).

Practical Reporting with Ruby and Rails is divided into two parts. Part 1 covers the
fundamentals of reporting with Ruby. YouÕll find information about data access, data
analysis, and graphing, as well as presenting your graphs on the desktop and on the Web.
Part 2 gives specific, real-life examples of useful reports, ranging from monitoring eBay
auctions, to tracking sales performance with SugarCRM, to conducting Google AdWords
campaigns. 

If you would like to contact me, you can do so through my web site at http://
berubeconsulting.com or via e-mail, at djberube@berubeconsulting.com. I would love to
hear from you.
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Data Access Fundamentals

Businesses all over the globe produce data, and they are producing it at a faster pace
than ever before. Most of this data is stored in databases, but often itÕs publicly available
only in inconvenient forms, such as Word documents, Excel spreadsheets, web pages,
and comma-separated values (CSV) files.

As an unfortunate result, the data you need often isnÕt in a useful format. And even
when the data is in an accessible format, you may need to process it heavily to achieve a
useful result. For example, you might need to find the average sales of a certain region,
rather than just a list of individual sales.

Of course, once youÕve analyzed the data and extracted some useful information,
youÕll need to present it intelligently; raw numbers are rarely useful outside academia.
TodayÕs business world requires powerful, attractively designed reporting, with features
like charts, graphs, and images.

Essentially, this book will cover these three points: importing foreign data into a
database, analyzing that data to get a useful result, and then formatting that data in a way
that can be easily examined. To begin, youÕll need a database in which to store your data
and a library to access it. This chapter introduces two useful open source databases and
Active Record, a powerful database access library.

Choosing a Database
A wide variety of connection adapters are available for various databases, including
Oracle, Microsoft SQL Server, DB2, SQLite, MySQL, and PostgreSQL.

The examples in this book use MySQL, a fast, lightweight, open source database. You
can download and use it for free, although a paid version with technical support is avail-
able from http://www.mysql.com/. MySQL is a good choice for applications that are not
large enough to warrant purchasing an expensive database license. MySQL is also com-
monly used in web applications, because MySQL support is provided by a high
percentage of Internet web hosts.

A number of high-profile organizations and web sitesÑApple, Craigslist, Google
AdWords, Flickr, Slashdot, and many othersÑuse MySQL. Slashdot, shown in Figure 1-1,
handles more than 150 million page views per day.
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Figure 1-1. Slashdot.org is a high-traffic site that uses MySQL.

The techniques covered in this book will also generally work without modification on
PostgreSQL, a fast and full-featured open source database. You can download and use
PostgreSQL for free from http://www.postgresql.org/. PostgreSQL includes a number of
features that are comparable to those available with large, commercial databases, and it
performs just as well (and in some cases, better) as those databases. Therefore, you can
use PostgreSQL in many situations where you need a powerful, scalable database.

PostgreSQL also has a fair number of large users, like Skype, TiVo, the Internet Movie
Database, the US Department of Labor, Apple Remote Desktop (see Figure 1-2), and
Radio Paradise. Radio Paradise is an Internet radio station with roughly 30 thousand
users and more than 2 million file requests per day.

■Tip Often, convincing bosses, investors, or coworkers to use open source technology can be a hassle.
Pointing to high-profile, high-load sites and companies using the technology can help in this endeavor.
You can find a detailed list of significant MySQL users at http://en.wikipedia.org/wiki/
Mysql#Prominent_users. Similarly, you can find a list of PostgreSQL users at http://en.wikipedia.
org/wiki/Postgresql#Prominent_users.
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Figure 1-2. AppleÕs Remote Desktop is a high-traffic site that uses PostgreSQL.

Using Active Record As a Database Access Library
Most of the examples in this book use Active Record as a database access library. Active
Record is a simple way to access databases and database tables in Ruby. It is a powerful
object-relational mapping (ORM) library that lets you easily model databases using an
object-oriented interface. Besides being a stand-alone ORM package for Ruby, Active
Record will also be familiar to web application developers as the model part of the web-
application framework Ruby on Rails (see http://ar.rubyonrails.org/).

Active Record has a number of advantages over traditional ORM packages. Like the
rest of the Rails stack, it emphasizes configuration by convention. This means that Active
Record assumes that your tables and fields follow certain conventions unless you explic-
itly tell it otherwise. For example, it assumes that all tables have an artificial primary key
named id (if you have a different primary key, you can override it, of course). It also
assumes that the name of each table is a pluralized version of the model (that is, class)
name; so if you have a model named Item, it assumes that your database table will be
named items.
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Active Record lets you define one or more models, each of which represents a single
database table. Class instances are represented by rows in the appropriate database
table. The fields of the tables, which will become your objectÕs attributes, are automati-
cally read from the database, so unlike other ORM libraries, you wonÕt need to repeat
your schema in two places or tinker with XML files to dictate the mapping. However, the
relationships between models in Active Record arenÕt automatically read from the data-
base, so youÕll need to place code that represents those relationships in your models.

Creating a model in Active Record gives you quite a few features for free. You can
automatically add, delete, find, and update records using methods, and those methods
can make simple data tasks very trivial.

LetÕs look at two examples to demonstrate data manipulation with Active Record.

Calculating Player Salaries
Suppose you work for a game development company, Transmegtech Studios. The com-
panyÕs initial game releases were well received, but subsequent releases have been
lambasted due to poor artificial intelligence and game balance. Management has con-
cluded that programmers and graphic designers, who were responsible for testing the
previous releases of the game, do not have the game-playing experience necessary to
determine problems that occur only at superior skill levels. To remedy the problem, the
company has hired a number of professional game players to test the next game before
itÕs released. The testers will be paid according to their gaming performance, calculated
based on their number of total wins per day.

The testers play a set number of games per day, and they record their wins. The
company wants you to use Active Record to manage the list of players and to find their
average salary/win ratioÑthat is, how much money each player costs per win. Trans-
megtech feels that this calculation will aid in determining how useful the player is to the
company, on the assumption that the more skilled players are more valuable, since they
presumably have a better knowledge of the game at hand. (Of course, this may or may
not be true, but the goal of a report is to provide the data that the end user requests.)

Fortunately, Active Record makes this fairly easy. With Active Record and MySQL
installed, you can create a simple schema, populate it with your data, and then find the
average salary. 

Listing 1-1 shows the code to create a player table schema. 

Listing 1-1. Simple Player Table Schema (player_schema.sql)

CREATE DATABASE players;
USE players;

CREATE TABLE players (
id int(11) NOT NULL AUTO_INCREMENT,
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name TEXT,
wins int(11) NOT NULL,
salary DECIMAL(9,2),
PRIMARY KEY (id)

)

Save this file as player_schema.sql. Then run the following MySQL command:

mysql -u your_mysql_username -p < player_schema.sql

Next, you can write the code to declare a model to wrap the newly created database
table, establish a connection to the database, add a few records, and then calculate the
average win/salary ratio. Listing 1-2 shows this code.

Listing 1-2. Calculating Player Salaries (player_salary_ratio.rb)

require ’active_record’

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’your_mysql_username_goes_here’, 
:password => ’your_mysql_password_goes_here’  :database => ’players’)

class Player <  ActiveRecord::Base
end

Player.delete_all

Player.new do |p|
p.name = "Matthew ’m_giff’ Gifford"
p.salary = 89000.00
p.wins = 11
p.save

end

Player.new do |p|
p.name = "Matthew ’Iron Helix’ Bouley"
p.salary = 75000.00
p.wins  = 4
p.save

end
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Player.new do |p|
p.name = "Luke ’Cable Boy’ Bouley"
p.salary = 75000.50
p.wins = 7
p.save

end

salary_total = 0
win_total=0

players = Player.find(:all) 
players.each do |player|
puts "#{player.name}: $#{’%0.2f’ % (player.salary/player.wins)} per win"
salary_total = salary_total + player.salary
win_total = win_total + player.wins

end

puts "\nAverage Cost Per Win : $#{’%0.2f’ % (salary_total / win_total )}"

■Note If you connect to MySQL via Unix sockets, and itÕs in a nonstandard location, you can add a
:socket=>’path/to/your/socket’ option to the ActiveRecord::Base.establish_connection call.

Save this script as player_salary_ratio.rb. You can run this script using the following
command:

ruby player_salary_ratio.rb

Matthew ’m_giff’ Gifford: $8090.91 per win
Matthew ’Iron Helix’ Bouley: $18750.00 per win
Luke ’Cable Boy’ Bouley: $10714.36 per win

Average Cost Per Win: $10863.66 

LetÕs take a closer look at the techniques used to manipulate the database in this
example.
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Dissecting the Code

In Listing 1-2, first the ActiveRecord::Base.establish_connection method is used to estab-
lish a connection to the database, as follows:

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’root’,  # This is the default username and password
:password => ’’,      # for MySQL, but note that if you have a

# different username and password,
# you should change it.

:database => ’players’)

The adapter parameter is of particular interest. As you can infer from this line, you
can use other adapters to connect to other database types. The remainder of the parame-
ters specify details of the connection: the server location, the name of the database,
access credentials, and so forth.

All of the models will use this connection by default, since you called establish_
connection on ActiveRecord::Base. However, you can also call establish_connection on
individual models that inherit from the Active Record base class, which lets you have
some models refer to one database and other models refer to a different database.

Next, you create a model:

class Player <  ActiveRecord::Base
end

As you can see, itÕs not at all complicated to create a simple model in Active Record.
All of your record names are automatically read from your database, and you can access
them with simple getter and setter methods. The two lines used to create the Player class
are very powerful. They declare the new class as a subclass of ActiveRecord::Base. This
gives you access to a number of built-in methods and, through introspection and plural-
ization rules, obtains the name of the underlying database table. The fact that Active
Record is now aware of the tableÕs name means that it can create methods to match the
field names and automatically generate SQL statements to interact with the database.

One of the methods you inherit from ActiveRecord::Base allows you to delete all of
the records from previous runs (of course, there wonÕt be any the first time through):

Player.delete_all
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Next, you use the new method to add a record:

Player.new do |p|
p.name = "Matthew ’m_giff’ Gifford"
p.salary = 89000.00
p.wins = 7
p.save

end

The new method has a few different forms. In this case, youÕre passing it a block, and it
passes a new Player object to your block. You could also use this form:

p = Player.new
p.name = "Matthew ’m_giff’ Gifford"
p.salary = 89000.00
p.wins = 7
p.save

Alternatively, you could use this form:

p = Player.new(:name=> "Matthew ’m_giff’ Gifford", :salary => 89000.00, :wins => 7)
p.save

All three of these forms are just variations that perform the same action. 
The methods you use to set your fieldsÑname and salaryÑare provided by Active

Record, and they are named after their associated fields. Remember that both getter and
setter methods are automatically created for each field name declared in your schema
(Listing 1-1). 

After you create the first player, you create two more in similar fashion. Then you
need to perform the analysis:

salary_total = 0
win_total = 0

players = Player.find(:all) 
players.each do |player|
puts "#{player.name}: $#{’%0.2f’ % (player.salary/player.wins)} per win"
salary_total = salary_total + player.salary
win_total = win_total + player.wins

end

puts "\nAverage Cost Per Win : $#{’%0.2f’ % (salary_total / win_total )}"
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This code finds all of the players using the Player.find class method (inherited from
ActiveRecord::Base) and saves them into an array. It then loops through the array while
totaling the salaries and wins. For each player, it prints out the playerÕs salary/wins ratioÑ
that is, how much the player costs the company for each win. Note that although you
calculated the average manually for demonstration purposes, you would normally use
MySQLÕs statistical functions to get this kind of information, as discussed in Chapter 2.

■Note The find method has quite a few options, as youÕll see in upcoming chapters. For example, the
:conditions parameter specifies conditions for the record retrieval, just like a SQL WHERE clause. The
:limit parameter specifies a maximum number of records to return, just like the SQL LIMIT clause. In fact,
the :conditions parameter and the :limit parameter are directly translated into WHERE and LIMIT
clauses, respectively.

Finally, the code prints out the average salary, which is calculated by dividing the
total salary by the number of players:

puts "\nAverage Cost Per Win : $#{’%0.2f’ % (salary_total / win_total )}"

Notice the use of the % operator. This lets you format the output using two decimal
points. It is very similar to the C/C++ sprintf function; in fact, it calls the kernel::spintf
function. You can find out more about the various formatting options at http://www.ruby-
doc.org/core/classes/Kernel.html#M005962.

This example was fairly simple, but you can see how trivial it is to do data manipula-
tions with Active Record.

Calculating Player Wins
Now suppose that the new game release was a success, and Transmegtech has hired pro-
fessional game players to beta test all of the companyÕs games. Your boss now wants you
to calculate which player has the highest wins for each individual title, as well as which
player has the most wins overall.

For this report, youÕll need more than one table. Fortunately, Active Record has a
rich set of associations that describe the relationships between tables: the has_many
relationship describes a one-to-many relationship, the has_one association describes a
one-to-one relationship, and so forth. Those relationships are created inside your model
definitions. Once youÕve created them, you get a number of helper methods for free.
A method named after the association is added to the class, which can be enumerated,
inserted into, and so forth. For example, if you have a model named Customer and a model
named Order, and the Customer model has a has_many relationship with the Order model,
you can access the Orders associated with each Customer object via the orders method.
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LetÕs begin by creating two more tables. You can do so using the SQL shown in
Listing 1-3.

Listing 1-3. Player Schema Modifications (player_schema_2.sql)

DROP DATABASE IF EXISTS players_2;
CREATE DATABASE players_2;
USE players_2;

CREATE TABLE players (
id int(11) NOT NULL AUTO_INCREMENT,
name TEXT,
salary DECIMAL(9,2),
PRIMARY KEY (id)

);

INSERT INTO players (id, name, salary) 
VALUES (1, "Matthew ’m_giff’ Gifford", 89000.00);

INSERT INTO players (id, name, salary) 
VALUES (2, "Matthew ’Iron Helix’ Bouley", 75000.00);

INSERT INTO players (id, name, salary) 
VALUES (3, "Luke ’Cable Boy’ Bouley", 75000.50);

CREATE TABLE games (
id int(11) NOT NULL AUTO_INCREMENT,
name TEXT,
PRIMARY KEY (id)

);

INSERT INTO games (id, name) VALUES (1, ’Eagle Beagle Ballad’);
INSERT INTO games (id, name) VALUES (2, ’Camel Tender Redux’);
INSERT INTO games (id, name) VALUES (3, ’Super Dunkball II: The Return’);
INSERT INTO games (id, name) VALUES (4, ’Turn the Corner SE: Carrera vs CRX’);

CREATE TABLE wins (
id int(11) NOT NULL AUTO_INCREMENT,
player_id int(11) NOT NULL,
game_id int(11) NOT NULL,
quantity int(11) NOT NULL,
PRIMARY KEY (id)

);
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INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 1, 3);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 3, 5);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 2, 9);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 4, 9);

INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 1, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 3, 5);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 2, 13);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 4, 5);

INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 1, 2);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 3, 15);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 2, 4);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 4, 6);

Save this file as player_schema_2.sql. Then run the following MySQL command:

mysql -u your_mysql_username -p < player_schema_2.sql

Note that the SQL has the data already loaded into it (as specified with SQL INSERT
statements), so the script does not need to handle the data insertion directly.

Next, you need some code to analyze our data. The code shown in Listing 1-4 does
just that.

Listing 1-4. Analyzing Player Wins (player_wins.rb)

require ’active_record’

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’root’,  # This is the default username and password
:password => ’’,      # for MySQL, but note that if you have a

# different username and password,
# you should change it.

:database => ’players_2’)

class Player <  ActiveRecord::Base
has_many :wins
def total_wins
total_wins = 0
self.wins.each do |win|
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total_wins = total_wins + win.quantity
end
total_wins

end
end
class Game <  ActiveRecord::Base
has_many :wins

end
class Win <  ActiveRecord::Base
belongs_to :game
belongs_to :player

end

games = Game.find(:all)

games.each do |game|
highest_win=nil
game.wins.each do |win|
highest_win = win if highest_win.nil? or 

win.quantity > highest_win.quantity
end

puts "#{game.name}: #{highest_win.player.name} with #{highest_win.quantity} wins"
end

players = Player.find(:all) 

highest_winning_player = nil

players.each do |player|
highest_winning_player = player if 

highest_winning_player.nil? or 
player.total_wins > highest_winning_player.total_wins

end

puts "Highest Winning Player: #{highest_winning_player.name} " <<
"with #{highest_winning_player.total_wins} wins"

Save this script as player_wins.rb. You can run this script using the following
command:

ruby player_wins.rb

CHAPTER 1 ■ DATA ACCESS FUNDAMENTALS14

9330CH01.qxd  12/3/07  11:59 AM  Page 14



Eagle Beagle Ballad: Matthew ’Iron Helix’ Bouley with 8 wins
Camel Tender Redux: Matthew ’Iron Helix’ Bouley with 13 wins
Super Dunkball II: The Return: Luke ’Cable Boy’ Bouley with 15 wins
Turn the Corner SE: Carrera vs CRX: Matthew ’m_giff’ Gifford with 9 wins
Highest Winning Player: Matthew ’Iron Helix’ Bouley with 31 wins

LetÕs take a look at each of the techniques used in this script.

Dissecting the Code

First, the script in Listing 1-4 connects to the database, as in the previous example. How-
ever, the models are more complicated than the model in that example, because they
have relationships defined between them and a custom method on the Player model. You
can see those in the following code:

class Player <  ActiveRecord::Base
has_many :wins
def total_wins
total_wins = 0
self.wins.each do |win|
total_wins = total_wins + win.quantity
end
total_wins

end
end
class Game <  ActiveRecord::Base
has_many :wins

end
class Win <  ActiveRecord::Base
belongs_to :game
belongs_to :player

end

The Player model defines a has_many relationship with the Win model, as does the Game
model. This adds a wins method to instances of the Player and Game classes, which can be
used to iterate through the associated wins from either a Player or a Game object. (A savvy
reader will notice from the schema in Listing 1-3 that the Win model is a join table with an
extra attribute, quantity; the quantity attribute is why it is a model in its own right.) The
Win model defines a belongs_to relationship with both the Player and Game models, thus
adding player and game methods to each instance of the Win model. Calling one of these
methods lets you access the particular Player and Game objects with which the Win object
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is associated. The Player model also has an extra method: an instance method called
total_wins, which is used to loop through all of a playerÕs wins, returning the total quan-
tity. This method uses the wins method added by the has_many relationship with the Win
model. 

■Note Every time the total_wins method is called, a query is made on the wins table, which could con-
ceivably take a while. In a production environment, it might be worthwhile to cache the result in the parent
table.

The script loops through each game and finds the player who has the most wins for
that game:

games = Game.find(:all)

games.each do |game|
highest_win=nil
game.wins.each do |win|
highest_win = win if highest_win.nil? or 

win.quantity > highest_win.quantity
end

puts "#{game.name}: #{highest_win.player.name} with #{highest_win.quantity} wins"
end

As you can see, it uses the aforementioned wins property of each Game object. The
method returns an array of wins for the current game, so we loop through each and find
the win with the highest quantity. At that point, the name of the game is printed out, as
well as the name of the winning player and the quantity.

Next, a very similar loop goes through all of the players and finds the player with the
highest total wins:

players = Player.find(:all) 

highest_winning_player = nil

players.each do |player|
highest_winning_player = player if 

highest_winning_player.nil? or 
player.total_wins > highest_winning_player.total_wins

end
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puts "Highest Winning Player: #{highest_winning_player.name} " <<
"with #{highest_winning_player.total_wins} wins"

You loop through each player and use the total_wins method to sum the playerÕs
quantity of wins. The player with the highest result from total_wins is selected, and that
playerÕs name and total wins are printed out. As you can see, itÕs easy to use Active Record
to process data. 

Summary
In this chapter, you got started using MySQL and Active Record with Ruby to produce
some simple reports. Active Record is a powerful, easy-to-use library. Although Active
Record is best known for web applications, it can be used quickly and easily for virtually
all types of Ruby database connectivity, including reporting. 

In both the examples in this chapter, you did all of the statistical calculations manu-
ally in Ruby code. Instead, you can use MySQLÕs and Active RecordÕs statistical functions
to get statistics, group data, and more. The next chapter covers calculatiing statistics with
Active Record.
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Calculating Statistics with
Active Record

The previous chapter discussed the fundamentals of accessing and manipulating data
with Active Record. The statistical analysesÑthe highest salary, average salary, and so
forthÑwere done manually using Ruby code. While thatÕs a plausible approach, itÕs easier
and often quicker to let the database do the work for you.

Databases typically have numerous built-in features for speeding up data access.
Indexes, for example, are subsets of your table data, which are automatically maintained
by your database and can make searching much faster. You can think of indexes like the
table of contents in a book. ItÕs much faster to find something by using the table of con-
tents than it is to read every page of the book looking for the desired information.
Additionally, the databaseÕs query planner uses speed-enhancing techniques automati-
cally. This query planner has access to statistical information on the various tables and
columns that your query uses, and it will formulate a query plan based on that informa-
tion. In other words, it estimates how long each method of retrieving the data you
requested will take, and it uses the quickest method. Because of the capabilities of the
database, itÕs typically best to use the techniques described in this chapter, as they are
considerably faster than doing your statistics in your Ruby code.

In this chapter, youÕll learn how to use the database to perform two common tasks:
grouping and aggregation. LetÕs look at how these tasks are useful, and then work through
an example that uses them for reporting.

Grouping and Aggregation
Grouping refers to a way to reduce a table into a subset, where each row in the subset
represents the set of records having a particular grouped value or values. For example, if
you were tracking automobile accidents, and you had a table of persons, with their age
and number of accidents, you could group by age and retrieve every distinct age in the
database. In other words, you would get a list of the age of every person, with the dupli-
cates removed.
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If you were using an Active Record model named Person with an age column, you
could find all of the distinct ages of the people involved, as follows:

ages = Person.find(:all, :group=>’age’)

However, to perform useful work on grouped queries, youÕll typically use aggregate
functions. For example, youÕll need to use aggregate functions to retrieve the average
accidents per age group or the count of the people in each age group. 

YouÕve probably encountered a number of aggregate functions already. Some com-
mon ones are MAX and MIN, which give you the maximum and minimum value; AVG, which
gives you the average value; SUM, which returns the sum of the values; and COUNT, which
returns the total number of values. Each database engine may define different statistical
functions, but nearly all provide those just mentioned.

Continuing with the Active Record model named Person with an age column, you
could find the highest age from your table as follows:

oldest_age = Person.calculate(:max, :age)

Note that calculate takes the max functionÕs name, as a symbol, as its first argument,
but Active Record also has a number of convenience functions named after their respec-
tive purposes: count, sum, minimum, maximum, and average. For example, the following two
lines are identical:

average_accident_count = Person.calculate(:avg, :accident_count)
average_accident_count = Person.average(:accident_count)

Both print out the average number of accidents for all rows.

■Note The calculate form takes the abbreviated version of the function name, such as avg for
average. However, the shortcut form takes a longer version. For example, you could use either
Person.calculate(:avg, :age) or Person.average(:age). This is confusing, but the idea is that the
calculate form passes your function directly to your database, so you can use any statistical function
defined in your database, whereas the convenience functions are fixed, so they can have easier to under-
stand names.

You can also combine grouping and aggregate functions. For example, if you wanted
to print the average accident count for each age, you could do so as follows:

Person.calculate(:avg, :accident_count, :group=>’age’).each do |player|
age, accident_count_average = *player
puts "Average Accident Count #{’%0.3f’ % accident_count_average} for age #{age}"

end
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Note that the object passed to the block is an array. In the array, the grouped field
comes first, followed by the calculated field. (If you wanted to group by more than one
field, it would be in the order specified by the group parameter.)

Depending on your data, your results would look something like this:

Average Accident Count 3.000 for age 18
Average Accident Count 2.020 for age 19
Average Accident Count 1.010 for age 20
. . .

However, for more complex queries, you may need to craft a SQL statement manu-
ally. Specifically, you can use find_by_sql to search for any arbitrary SQL query, and this
allows you to ask for virtually any type of information. For example, if a vehicle_model
column existed in your Accident model, you could group by vehicle_model and run two
aggregate functions: average age and average accident_count. This would give you an
average owner age and an average number of accidents per vehicle, so you could get
some idea whether, say, a Ford Explorer was a safer ride than a Honda CRX. (Of course,
driver control would play a significant part, and hence the average age is a helpful statis-
tic.) You canÕt use multiple aggregate functions with calculate, but you can with
find_by_sql, like this:

sql = "SELECT vehicle_model,
AVG(age) as average_age,
AVG(accident_count) AS average_accident_count

FROM persons
GROUP

BY vehicle_model
"

Person.find_by_sql(sql).each do |row|
puts "#{row.vehicle_model}, " <<

"avg. age: #{row.average_age}, " <<
"avg. accidents: #{row.average_accident_count}"

end

The output would look something like this:

Ford Explorer, avg. age: 43.010, avg. accidents: 0.400
Honda CRX, avg. age: 18.720, avg. accidents: 1.250
. . .
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LetÕs put this knowledge to use with a more complicated example.

Analyzing Data with Grouping and Aggregates
The examples in Chapter 1 involved Transmegtech Studios, a hypothetical game develop-
ment company. Now letÕs suppose Transmegtech Studios has merged with another small
studio, J. Lee Games, and they want to analyze their combined base of game testers.
Specifically, they want to answer two questions: 

How many players are at each salary rate? Answering this question should give the
merged companies a way to get a handle on their total beta-testing expenditures.
This question can be answered with simple grouping in Active Record, so that will
be tackled first.

Which drink leads to the highest performance? The Transmegtech people are having a
dispute with the new personnel from J. Lee Games. The new testers and program-
mers drink Fresca, whereas the Transmegtech team prefers the Moxie energy drink.
Both sides claim their drink is superior, and leads to higher productivity and mental
agility. The management would like to know which drink leads to the highest per-
formance, with the data broken down by wins per game. In the interests of fairness,
theyÕve agreed to analyze data only from new titles developed by the joint company,
so old data wonÕt cloud the analysis. This question can be answered with a combina-
tion of grouping and aggregate functions, and that will be tackled second. 

For the examples in this chapter, youÕll use the schema shown in Listing 2-1.

■Note This and upcoming chapters use subqueries. Subqueries were not introduced into MySQL until
version 4.2. If you have an older version of MySQL, youÕll need to upgrade to follow these examples.

Listing 2-1. Player Schema Mark III (player_schema_3.sql)

CREATE DATABASE players_3;
USE players_3;

CREATE TABLE players (
id int(11) NOT NULL AUTO_INCREMENT,
name TEXT,
drink TEXT,
salary DECIMAL(9,2),
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PRIMARY KEY (id)
);

INSERT INTO players (id, name, drink, salary) VALUES 
(1, "Matthew ’m_giff’ Gifford", "Moxie", 89000.00);

INSERT INTO players (id, name, drink, salary) VALUES 
(2, "Matthew ’Iron Helix’ Bouley", "Moxie", 75000.00);

INSERT INTO players (id, name, drink, salary) VALUES 
(3, "Luke ’Cable Boy’ Bouley", "Moxie", 75000.50);

INSERT INTO players (id, name, drink, salary) VALUES 
(4, "Andrew ’steven-tyler-xavier’ Thomas", ’Fresca’, 75000.50);

INSERT INTO players (id, name, drink, salary) VALUES 
(5, "John ’dwy_dwy’ Dwyer", ’Fresca’, 76000.75);

INSERT INTO players (id, name, drink, salary) VALUES 
(6, "Ryan ’the_dominator’ Peacan", ’Fresca’, 75000.50);

INSERT INTO players (id, name, drink, salary) VALUES 
(7, "Michael ’Shaun Wiki’ Southwick", ’Fresca’, 75000.50);

CREATE TABLE games (
id int(11) NOT NULL AUTO_INCREMENT,
name TEXT,
PRIMARY KEY (id)

);

INSERT INTO games (id, name) VALUES (1, ’Bubble Recycler’);
INSERT INTO games (id, name) VALUES (2, ’Computer Repair King’);
INSERT INTO games (id, name) VALUES (3, ’Super Dunkball II: The Return’);
INSERT INTO games (id, name) VALUES (4, ’Sudden Deceleration: No Time to Think’);

CREATE TABLE wins (
id int(11) NOT NULL AUTO_INCREMENT,
player_id int(11) NOT NULL,
game_id int(11) NOT NULL,
quantity int(11) NOT NULL,
PRIMARY KEY (id)

);

INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 1, 3);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 3, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 2, 3);
INSERT INTO wins (player_id, game_id, quantity) VALUES (1, 4, 9);
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INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 1, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 3, 10);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 2, 7);
INSERT INTO wins (player_id, game_id, quantity) VALUES (2, 4, 5);

INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 1, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 3, 4);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 2, 20);
INSERT INTO wins (player_id, game_id, quantity) VALUES (3, 4, 8);

INSERT INTO wins (player_id, game_id, quantity) VALUES (4, 1, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (4, 3, 9);
INSERT INTO wins (player_id, game_id, quantity) VALUES (4, 2, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (4, 4, 3);

INSERT INTO wins (player_id, game_id, quantity) VALUES (5, 1, 7);
INSERT INTO wins (player_id, game_id, quantity) VALUES (5, 3, 1);
INSERT INTO wins (player_id, game_id, quantity) VALUES (5, 2, 9);
INSERT INTO wins (player_id, game_id, quantity) VALUES (5, 4, 4);

INSERT INTO wins (player_id, game_id, quantity) VALUES (6, 1, 2);
INSERT INTO wins (player_id, game_id, quantity) VALUES (6, 3, 12);
INSERT INTO wins (player_id, game_id, quantity) VALUES (6, 2, 8);
INSERT INTO wins (player_id, game_id, quantity) VALUES (6, 4, 9);

INSERT INTO wins (player_id, game_id, quantity) VALUES (7, 1, 2);
INSERT INTO wins (player_id, game_id, quantity) VALUES (7, 3, 1);
INSERT INTO wins (player_id, game_id, quantity) VALUES (7, 2, 4);
INSERT INTO wins (player_id, game_id, quantity) VALUES (7, 4, 9);

Save this file as player_schema_3.sql. (Note that this listing increments the database
version number, so you can still go back and run the previous examples, which have dif-
ferent database structures.) Next, run the following command:

mysql -u your_mysql_username < player_schema_3.sql

Now that you have the data loaded into your database, letÕs tackle the first question.
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Calculating Salary Distribution
You want to find how many players are at each salary rate. ItÕs reasonably simple to use
Active RecordÕs count function and grouping ability to calculate the distribution of the
salary, and Listing 2-2 does just that.

Listing 2-2. Calculating Salary Distribution (salary_distribution.rb)

require ’active_record’

# Establish a connection to the database. . .
ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’root’,  # This is the default username and password
:password => ’’,      # for MySQL, but note that if you have a

# different username and password,
# you should change it.

:database => ’players_3’)

# . . . set up our models . . .
class Player < ActiveRecord::Base
has_many :wins

end
class Game < ActiveRecord::Base
has_many :wins

end
class Win < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

# . . . and perform our calculation:

puts "Salary\t\tCount"

Player.calculate(:count, :id, :group=>’salary’).each do |player|
salary, count = *player
puts "$#{’%0.2f’ % salary}\t#{count} "
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# Note that the ’%0.25f’ % call formats the value as a float 
# with two decimal points. The String’s % operator works
# similarly to the C sprintf function.

end

Save this script as salary_distribution.rb. You can run it as follows:

ruby salary_distribution.rb

Salary       Count
$75000.00    1
$75000.50    4
$76000.75    1
$89000.00    1

As you can see, itÕs reasonably trivial to use the calculate function to do simple
grouping and report the results.

Dissecting the Code

Most of Listing 2-2 is code to connect to the database and initialize the models, as youÕve
seen in other examples. The work actually performed by this script is done by the follow-
ing code:

Player.calculate(:count, :id, :group=>’salary’).each do |player|
salary, count = *player
puts "$#{’%0.2f’ % salary}\t#{count} "

end

Essentially, this code groups by the salary field and counts the ids in each group.
Since each player has a unique id, this is equivalent to counting the rows themselves. For
each row, the array is split into its component parts: salary and count. As before, the order
of the array passed to your block is the grouped fields followed by the calculated field.

Calculating Drink/Win Distribution
Next, letÕs try answering the second question: which drink leads to the highest perform-
ance? Listing 2-3 uses find_by_sql to do that.
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Listing 2-3. Calculating Drink/Win Distribution (drink_win_distribution.rb)

require ’active_record’

# Establish a connection to the database. . .

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’root’,  # This is the default username and password
:password => ’’,      # for MySQL, but note that if you have a

# different username and password,
# you should change it.

:database => ’players_3’)

# . . . set up our models . . .
class Player < ActiveRecord::Base
has_many :wins

end
class Game < ActiveRecord::Base
has_many :wins

end
class Win < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

def puts_underlined(text, underline_char="=") 

# This function will be used to print headers which are underlined
# by an ASCII character such as the equal sign. This makes it
# clear that it’s a header and not part of the output data.

puts text
puts underline_char * text.length

end

# . .. and create our report.

# First, we print overall results for each drink:

sql = "SELECT drink,
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COUNT(*) as total_players,

(SELECT SUM(quantity) FROM wins
WHERE wins.player_id=players.id) as total_wins

FROM players

GROUP
BY players.drink

;"

puts_underlined "Overall"

puts "Drink\t\tWins\tPlayers\tWins/Players"

Player.find_by_sql(sql).each do |player|

puts "#{player.drink.ljust(12)}\t" << # ljust is a function of String
# that ensures the output is always
# twelve characters long, so it lines up
# nicely.

"#{player.total_wins}\t" <<
"#{player.total_players}\t" <<
"#{’%0.3f’ % (player.total_wins.to_f / player.total_players.to_f) }"

end

# Print results per drink and per game:

sql = "SELECT drink,
games.name as game,

COUNT(*) as total_players,

(SELECT SUM(quantity) FROM wins
WHERE wins.player_id=players.id

AND wins.game_id=games.id) as total_wins

FROM players,
games
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GROUP
BY games.name,

players.drink

; "

current_game=nil
Player.find_by_sql(sql).each do |player|
if current_game != player.game
puts "\n"
puts_underlined player.game
puts "Drink\t\tWins\tPlayers\tWins/Players"
current_game = player.game

end
puts "#{player.drink.ljust(12)}\t" << 

"#{player.total_wins}\t" <<
"#{player.total_players}\t" <<
"#{’%0.3f’ % (player.total_wins.to_f / 

player.total_players.to_f ) }"
end

Save this script as drink_win_distribution.rb. You can run the script as follows:

ruby drink_win_distribution.rb

You should get the following results:

Overall
=======
Drink           Wins    Players Wins/Players
Fresca          28      4       7.000
Moxie           23      3       7.667

Bubble Recycler
===============
Drink           Wins    Players Wins/Players
Fresca          8       4       2.000
Moxie           3       3       1.000
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Computer Repair King
====================
Drink           Wins    Players Wins/Players
Fresca          8       4       2.000
Moxie           3       3       1.000

Sudden Deceleration: No Time to Think
=====================================
Drink           Wins    Players Wins/Players
Fresca          3       4       0.750
Moxie           9       3       3.000

Super Dunkball II: The Return
=============================
Drink           Wins    Players Wins/Players
Fresca          9       4       2.250
Moxie           8       3       2.667

As you can see, it appears that the results for Moxie and Fresca are very close. Fresca
has exactly 7.0 wins per player, and Moxie has approximately 7.6 wins per player.
Although the Moxie drinkers have a higher overall win ratio, the Fresca drinkers have a
higher ratio for Bubble Recycler and Computer Repair King. Of course, a total of seven
players is not enough to really draw a conclusionÑit could be coincidence. However, the
approach could easily be scaled up to thousands or even hundreds of thousands of
records.

Dissecting the Code

First, the script in Listing 2-3 connects to the database and sets up the models, as youÕve
seen in previous examples. Essentially, the remainder of the script runs two SQL state-
ments and prints out the results in a nice format. 

The first SQL statement returns the overall results for all games combined. To retrieve
that result, the query groups by the drink field, and then uses a correlated subquery to
retrieve the total number of wins:

sql = "SELECT drink,

COUNT(*) as total_players,

(SELECT SUM(quantity) FROM wins
WHERE wins.player_id=players.id) as total_wins
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FROM players

GROUP
BY players.drink

;"

The grouping ensures that the main statement produces one row per drink. The
correlated subquery produces a sum for each of those rows by looping through the wins
table and totaling all of a playerÕs wins. The code then proceeds to loop through the
results and print them out.

Next, the second query produces a result specific to each game:

sql = "SELECT drink,
games.name as game,

COUNT(*) as total_players,

(SELECT SUM(quantity) FROM wins
WHERE wins.player_id=players.id

AND wins.game_id=games.id) as total_wins

FROM players,
games

GROUP
BY games.name,

players.drink

; "

This uses a cross join and grouping. In other words, it produces one row for every
combination of game and drink. For each of those rows, the subquery totals all wins that
refer to the current game and to players who drink the current drink.

Once you have this query, itÕs reasonably trivial to print out the results. 

Summary
Reporting often involves arduous statistical calculations. When you write code to per-
form these calculations by hand, youÕre reinventing the wheelÑwriting code that has
been written countless times before. ItÕs also easy to write slow code when you create it
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by hand. Fortunately, database systems contain fast, easy-to-use methods to create blaz-
ingly quick queries, and Active Record can make creating those queries even easier.

In the examples so far, youÕve seen how to print the results in a readable format. As
youÕll learn in the next chapter, you can use other formats. Chapter 3 discusses ways that
you can take data and turn it into an attractive graph or chart.
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Creating Graphs with Ruby

For reporting, youÕll often need to format data as charts, which can come in a variety of
formatsÑline, bar, area, and more. Such graphs wonÕt be judged on functionality alone.
Their appearance is a very important factor, so you must strive to make your graphs as
attractive and understandable as possible.

Fortunately, graphing is a very common task, and several graphing utilities are avail-
able. This chapter introduces a few of these utilities, and then demonstrates how to build
charts with Gruff, a powerful Ruby-based graphing library. 

Choosing a Graphing Utility
You have many choices for creating charts with Ruby. For example, you can do simple
charting in straight Hypertext Markup Language (HTML) and Cascading Style Sheets
(CSS). Chapter 7 shows you how to use Markaby, a templating language for Ruby, to
create your own HTML bar charts. Chapter 11 demonstrates how to use CSS helpers
to create charts in Rails. Here, weÕll look at the Gruff and Scruffy graphing libraries, and
then use Gruff in a couple of examples.

Gruff (http://gruff.rubyforge.org/) provides a simple, Ruby-based interface to enter
data and display details. After writing the code, you call a simple command to render the
graph to a file. For example, if you had a collection of vintage guitars and wanted to dis-
play a simple bar chart with their values, you could do so as shown in Listing 3-1.

■Note YouÕll need Gruff, ImageMagick, and RMagick installed to run this example. ImageMagick, an
image-manipulation toolkit used by Gruff, is available from http://imagemagick.org. RMagick is the
Ruby interface to ImageMagick that Gruff uses. Install them by running the commands gem install -y
gruff and gem install rmagick.
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Listing 3-1. Creating a Simple Chart with Gruff (guitar_chart.rb)

require ’gruff’

line_chart = Gruff::Bar.new()
line_chart.labels = {0=>’Value (USD)’}
line_chart.title = "My Guitar Collection"

{"’70 Strat"=>2500,
"’69 Tele"=>2000,
"’02 Modded Mexi Strat Squier"=>400}.each do |guitar, value|
line_chart.data(guitar, value )
end

line_chart.write("guitar_chart.png") 

You can run the example as follows:

ruby guitar_chart.rb

The resulting chart is shown in Figure 3-1. 
As you can see, itÕs not particularly complicated to make a simple chart. The labels

attribute takes a hash of labels for each column, so you can have multiple columns if you
so desire. The data method takes a label for the row of data, as well as an array of values
for that row. (If you have only one value, as in Listing 3-1, you donÕt need to pass it as an
array.) 

You can get Gruff documentation, sample graphs, and sample code from http://
nubyonrails.com/pages/gruff.

Scruffy (http://scruffy.rubyforge.org/) is another popular graphing library. Scruffy
offers a number of features that are not available with Gruff, but itÕs slightly more difficult
to use than Gruff. Currently, Gruff has much more documentation available online and is
more mature than Scruffy.

With Scruffy, you can mix graph types in the same graph, so you could, for example,
have a chart with both line and bar elements. Suppose you were charting the output of a
factory that builds widgets and sprockets. You could use the code in Listing 3-2 to create a
bar and line chart with the data.

■Note To run this example, youÕll need to install Scruffy with the command gem install scruffy. YouÕll
also need RMagick installed, so install that with gem install rmagick, if you havenÕt already done so.
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Figure 3-1. A chart of guitar values created using Gruff

Listing 3-2. Creating a Simple Chart with Scruffy (widget_chart_scruffy.rb)

require ’scruffy’

sprocket_output = [["Jan",500],
["Feb",750],
["Apr",380]]

widget_output =   [["Jan",350],
["Feb",650],
["Apr",560]]

graph = Scruffy::Graph.new(
:title => "Widget and Sprocket Output",
:theme => Scruffy::Themes::Keynote.new)
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graph.add(:bar, ’Sprockets’, sprocket_output.map { |s| s[1] })
graph.add(:line, ’Widgets’, widget_output.map { |w| w[1] })

graph.point_markers = widget_output.map { |w| w[0] }

graph.render(      :width => 800, 
:as=>’PNG’,
:to => ’widgets_and_sprockets.png’)

Save this as widget_chart_scruffy.rb. You can run the script in Listing 3-2 as follows:

ruby widget_chart_scruffy.rb

If you open the file widgets_and_sprockets.png, you should see something similar to
Figure 3-2.

Figure 3-2. Player graph created using Scruffy

As you may have surmised from Listing 3-2, you can add data to a Scruffy graph
using a command like this:

graph.add(:some_chart_type, ’Some_text_for_the_legend’, some_array_of_values)
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The add command is quite similar to GruffÕs data method. This example is a bit more
complex, as it parses some hashes and uses the keys of the first hash as labels for the x
axis. (This assumes that they both have the same keys, which may or may not be true.) 

You can find out more about ScruffyÕs various chart types at the Scruffy home page
(http://scruffy.rubyforge.org/). 

■Tip A graphing plug-in for Rails called ZiYa offers very attractive graphs and is easy to use. Unfortunately,
itÕs based on a commercial SWF component, called XML/SWF Charts, so not only will your users need Flash,
but youÕll also need to purchase the component. (Actually, you can use ZiYa without paying, but if your users
click the graph, theyÕll be taken to the XML/SWF Charts home page, which is unacceptable for many pur-
poses.) If youÕre looking for a commercially supported graphing library, ZiYa may be a good choice. Another
option is an open source Flash charting plug-in, one of which is covered in Chapter 5.

Now letÕs use Gruff to generate some interesting graphs.

Graphing Data
With Gruff, you can create bar charts, area charts, line charts, and more. To see how it
works, youÕll create a couple of charts for Transmegtech Studios, the fictional game devel-
opment company used in the examples in Chapters 1 and 2.

Creating a Line Chart
Suppose that Transmegtech Studios is close to releasing its new strategy game, but the
artificial intelligence is still not very good. Without a competitive artificial intelligence for
single-player mode, players will quickly become bored with the game, which means that
they will stop playing. 

Your boss would like to dramatically improve the artificial intelligence. He wants to
analyze the strategy of each player by producing a ÒscorecardÓ that shows the playerÕs
average time to accomplish each major goal in the game. The theory is that the order in
which goals are achieved will reveal a significant amount about the playerÕs strategy, and
if the programmers can mimic that order, they can build a better computer player. (This
is a strategy that has worked well for other real-time strategy games.) The Transmegtech
game has a variety of goals, from building a companyÕs data center (DC) component all
the way to the playerÕs company going public, which is the game-winning event.

Before you can use Gruff to graph the data, you must first load the data into a data-
base. Listing 3-3 shows some of the SQL youÕll need, but much of the data has been
omitted for space considerations. You can download the full listing from http://
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rubyreporting.com/examples/player_4.sql, or from the Source Code/Downloads area of
the Apress web site (http://.www.apress.com).

Listing 3-3. Team Performance SQL (player_4.sql)

DROP DATABASE IF EXISTS players_4 ;
CREATE DATABASE players_4;
USE players_4;

CREATE TABLE players (
id INT(11) NOT NULL AUTO_INCREMENT,
name TEXT,
nickname TEXT,
drink TEXT,
salary DECIMAL(9,2),
PRIMARY KEY (id)

);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(1, "Matthew Gifford", ’m_giff’, "Moxie", 89000.00);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(2, "Matthew Bouley", ’Iron Helix’, "Moxie", 75000.00);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(3, "Luke Bouley", ’Cable Boy’, "Moxie", 75000.50);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(4, "Andrew Thomas", ’ste-ty-xav’, ’Fresca’, 75000.50);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(5, "John Dwyer", ’dwy_dwy’, ’Fresca’, 89000.00);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(6, "Ryan Peacan", ’the_dominator’, ’Fresca’, 75000.50);

INSERT INTO players (id, name, nickname, drink, salary) VALUES
(7, "Michael Southwick", ’Shaun Wiki’,  ’Fresca’, 75000.50);

CREATE TABLE games (
id INT(11) NOT NULL AUTO_INCREMENT,
name TEXT,
PRIMARY KEY (id)

);

INSERT INTO games (id, name) VALUES (1, ’Bubble Recycler’);
INSERT INTO games (id, name) VALUES (2, ’Computer Repair King’);
INSERT INTO games (id, name) VALUES (3, ’Super Dunkball II: The Return’);
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INSERT INTO games (id, name) VALUES (4, ’Sudden Deceleration: No Time to Think’);
INSERT INTO games (id, name) VALUES (5, ’Tech Website Baron’);

CREATE TABLE plays (
id INT(11) NOT NULL, 
player_id INT(11) NOT NULL,
game_id INT(11) NOT NULL,
won TINYINT NOT NULL,
PRIMARY KEY (id)

);

CREATE TABLE events(
play_id INT(11) NOT NULL,
event VARCHAR(25) NOT NULL,
time INT(11) NOT NULL

);

INSERT INTO plays (id, player_id, game_id, won) VALUES (0, 5, 5, 1);
INSERT INTO plays (id, player_id, game_id, won) VALUES (1, 5, 5, 1);
INSERT INTO plays (id, player_id, game_id, won) VALUES (2, 5, 5, 0);
INSERT INTO plays (id, player_id, game_id, won) VALUES (3, 5, 5, 1);
. . .
INSERT INTO events (play_id, event, time) VALUES(0, ’Built DC’, 2146.8);
INSERT INTO events (play_id, event, time) VALUES(0, ’Built MC’, 27867);
INSERT INTO events (play_id, event, time) VALUES(0, ’Built PR’, 65349);
INSERT INTO events (play_id, event, time) VALUES(0, ’Went Public’, 86104);
INSERT INTO events (play_id, event, time) VALUES(1, ’Built DC’, 8466.0);
INSERT INTO events (play_id, event, time) VALUES(1, ’Built MC’, 29454);
INSERT INTO events (play_id, event, time) VALUES(1, ’Built PR’, 57896);
INSERT INTO events (play_id, event, time) VALUES(1, ’Went Public’, 79587);
INSERT INTO events (play_id, event, time) VALUES(2, ’Built DC’, 31455.6);
. . .

You can create the database using the following command:

mysql -u your_username -p your_mysql_password

As you can see from Listing 3-3, the schema in this example is quite similar to the
previous schemas, except that it gives a bit more information. Each time a game is
played, there is an entry in the plays table. Every time a major game event happens, there
is a row in the events table. This allows you to analyze the average time it takes the player
to achieve each goal. Note that the games table is included only for compatibility with the
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previous database, since you have data for only one game. (This allows you to easily
expand if youÕre asked to create a similar report for a different game.)

Now that you have the data loaded into your MySQL database, you can create a
simple bar chart for each player, as shown in Listing 3-4.

Listing 3-4. Creating Player Bar Charts (player_bar_charts.rb)

require ’gruff’
require ’active_record’

game_id_to_analyze = 5

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’root’,  # This is the default username and password
:password => ’’,      # for MySQL, but note that if you have a

# different username and password,
# you should change it.

:database => ’players_4’)

class Player < ActiveRecord::Base
has_many :plays

end

class Game < ActiveRecord::Base
has_many :plays

end

class Play < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

class Event < ActiveRecord::Base
belongs_to :plays

end

columns = Event.find(:all, :group=>’event DESC’)
pic_dir=’./player_graph_pics’ #Used to store the graph pictures.
Dir.mkdir(pic_dir) unless File.exists?(pic_dir)
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Player.find(:all).each do |player|
bar_chart = Gruff::Bar.new(1024)
bar_chart.legend_font_size = 12
total_games = Play.count(:conditions=>[’game_id = ? ’ <<

’AND player_id = ?’, 

game_id_to_analyze, 
player.id]).to_f

total_wins = Play.count(:conditions=>[’game_id = ? ’ << 
’AND player_id = ? ’ << 
’AND won=1’, 

game_id_to_analyze, 
player.id]).to_f

win_ratio = (total_wins / total_games * 100).to_i unless total_games == 0
win_ratio ||= 0
bar_chart.title = "#{player.name} " <<

"(#{win_ratio}% won)"
bar_chart.minimum_value = 0
bar_chart.maximum_value = 110

sql = "SELECT event, AVG(time) as average_time

FROM events AS e
INNER JOIN

plays AS p
ON e.play_id=p.id

WHERE p.game_id=’#{game_id_to_analyze}’
AND

p.player_id=’#{player.id}’
GROUP

BY e.event DESC;"
data = []
Event.find_by_sql(sql).each do |row|
bar_chart.data row.event, (row.average_time.to_i/1000)  

end
bar_chart.labels = {0=>’Time’}
bar_chart.write("#{pic_dir}/player_#{player.id}.png")

end
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Save this script as player_bar_charts.rb. You can run the script using the following
command:

ruby player_bar_charts.rb

When you run that command, the script creates a directory called player_graph_pics
and creates one graph for each player. The graphs are saved in PNG format as player_1,
player_2, and so forth. You can see two of the graphs in Figures 3-3 and 3-4.

■Note Chapter 10 includes an example that uses Gruff to graph cost-per-sale figures from Apache web
logs. Chapter 10 also covers using .rpdf views to embed those graphs in a PDF file, which is probably a
more convenient way to e-mail graphs than as PNG files.

Figure 3-3. Graph for one player
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Figure 3-4. Graph for another player, with a different build order 

Dissecting the Code

The bulk of the program in Listing 3-4 consists of a loop that iterates through each player
in the database, creating a report and writing it to a file:

Player.find(:all).each do |player|
bar_chart = Gruff::Bar.new(1024)
bar_chart.legend_font_size = 12

The script creates a new Gruff::Bar object. The legend_font_size attribute is the font
size of the chartÕs legend in points, The default is 20 points, but this graph has too much
information for the larger text size, so you reduce it to 12 points.
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Next, the script sets the title of the chart:

total_games = Play.count(:conditions=>[’game_id = ? ’ <<
’AND player_id = ?’, 

game_id_to_analyze, 
player.id]).to_f

total_wins = Play.count(:conditions=>[’game_id = ? ’ << 
’AND player_id = ? ’ << 
’AND won=1’, 

game_id_to_analyze, 
player.id]).to_f

win_ratio = (total_wins / total_games * 100).to_i unless total_games == 0
win_ratio ||= 0
bar_chart.title = "#{player.name} " <<

"(#{win_ratio}% won)"

The title of the chart is set to the playerÕs name, followed by a win/loss ratio. The cal-
culation uses the count aggregate function (discussed in Chapter 2).

Next, you set the scale of the chart:

bar_chart.minimum_value = 0
bar_chart.maximum_value = 110

The minimum_value and maximum_value attributes specify the scale. Without these
attributes, the chart will automatically scale according to the maximum and minimum
values. If you left the default, each chart would have a different scale, and so the charts
would not be directly comparable. 

■Note You could loop through all of the charts and find the maximum value and use that here, but then
you would not be able to compare charts from different runs. With fixed values, you can take a chart from,
say, a month ago and compare it with a current chart. Another problem with that approach is that when you
fix the lower end as well, you enlarge the differences between values. The lowest is always scaled to be a
very short line, whereas the largest always occupies the entire chart space. For example, if you had the
values 54, 55, and 56 charted, 56 would appear to be twice as big as 55 and far bigger than 54.

Next, the code pulls out an average time for each event via a custom SQL statement
and the find_by_sql method:
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sql = "SELECT event, AVG(time) as average_time
FROM events AS e

INNER JOIN
plays AS p
ON e.play_id=p.id

WHERE p.game_id=’#{game_id_to_analyze}’
AND

p.player_id=’#{player.id}’
GROUP

BY e.event DESC;"
data = []
Event.find_by_sql(sql).each do |row|
bar_chart.data row.event, (row.average_time.to_i/1000)  

end
bar_chart.labels = {0=>’Time’}
bar_chart.write("#{pic_dir}/player_#{player.id}.png")

end

Each row contains an event description and an average time. You loop through these
rows, and for each of those rows, you add a bar to your chart using the data method. After
that, you set the column label and write your chart to a file. 

As you can see, even though Listing 3-4 is more complex than Listing 3-1, itÕs still
fairly simple.

Now letÕs try creating another type of chart with Gruff.

Creating a Line Chart
Suppose the management at Transmegtech Studios wants you to create a single chart
containing the average build time for each event for all players. You can do that with a
line chart. Listing 3-5 shows the code to create a single chart summarizing all of the
players.

Listing 3-5. Creating a Line Chart for All Player Events (all_players.rb)

require ’gruff’
require ’active_record’

game_id_to_analyze = 5

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
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:username => ’your_mysql_username_here’,
:password => ’your_mysql_password_here’,
:database => ’players_4’)

class Player < ActiveRecord::Base
has_many :wins

end

class Game < ActiveRecord::Base
has_many :wins

end

class Play < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

class Event < ActiveRecord::Base
belongs_to :play

end

def puts_underlined(text, underline_char="=")
puts text
puts underline_char * text.length

end

pic_dir=’./all_players_graph_pics’
Dir.mkdir(pic_dir) unless File.exists?(pic_dir)

line_chart = Gruff::Line.new(1024)
index=0
columns = {}
Event.find(:all, :group=>’event DESC’).each do |e| 
columns[index] = e.event
index=index+1

end

line_chart.labels = columns
line_chart.legend_font_size = 10

CHAPTER 3 ■ CREATING GRAPHS WITH RUBY46

9330CH03.qxd  12/4/07  10:22 AM  Page 46



line_chart.legend_box_size = 10
line_chart.title = "Chart of All Players"
line_chart.minimum_value = 0
line_chart.maximum_value = 110

Player.find(:all).each do |player|
total_games = Play.count(:conditions=>[’game_id = ? AND player_id = ?’,

game_id_to_analyze, player.id]).to_f
total_wins = Play.count(:conditions=>[’game_id = ? AND player_id = ? AND won=1’,

game_id_to_analyze, player.id]).to_f

sql = "SELECT event, avg(time) as average_time

FROM events as e
INNER JOIN
plays as p
ON e.play_id=p.id

WHERE p.game_id=’#{game_id_to_analyze}’
AND

p.player_id=’#{player.id}’
GROUP

BY e.event DESC;"
data = []
Event.find_by_sql(sql).each do |row|
data << (row.average_time.to_i/1000)  

end

line_chart.data(player.name, data  )

end

line_chart.write("all_players.png")

Save this script as all_players.rb. You can run the script as follows:

ruby all_players.rb

The output from the script is shown in Figure 3-5. This example packs a lot of infor-
mation into the chart for demonstration purposes. You can design your own charts to
contain less information and be easier to read.
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Figure 3-5. Graph of data for all players

LetÕs take a look at the code line by line.

Dissecting the Code

Most of the code in Listing 3-5 is identical to that in Listing 3-4; however, a few lines are
different. For example, the object is a member of the Gruff::Line class, instead of the
Gruff::Bar class:

line_chart = Gruff::Line.new(1024)

The parameter to the call to new is the horizontal size. You can also pass a string con-
taining a full size parameter, such as 1024x768.

One of the noteworthy changes is inside the main loop, which iterates through all of
the players. Instead of writing each chart to a different file, the data is aggregated into a
single chart, as follows:
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data = []
Event.find_by_sql(sql).each do |row|
data << (row.average_time.to_i/1000)  

end

line_chart.data(player.nickname, data)

This loop, like the one in Listing 3-4, goes through all of the event types and adds
them into an array, and then adds that array to the chart.

Summary
In this chapter, you learned how you can create beautiful graphs in just a few lines of
code with graphing libraries like Gruff and Scuffy. You saw how to use Active Record and
Gruff to extract data from a database, and then create a graph from it with relatively sim-
ple code. The Transmegtech Studios examples demonstrated how to take business data,
use Active Record to summarize the data into a useful form, and then use Gruff to pres-
ent it. You created detailed reports on an entire staff of people in just 77 lines of code!

So far, youÕve learned how to perform calculations using Active Record and how to
use Gruff to create attractive charts. However, these tasks are only part of a large project.
Presenting the data to the users in a way they can use it is also important. The next chap-
ter explains how you can let users view and manipulate data on their desktop.
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Creating Reports on 
the Desktop

In the previous chapters, youÕve learned about creating reports using Active Record.
However, itÕs not enough to simply create a report; you need to place the report in a con-
text where it will be useful. Often, this means making the report accessible on the usersÕ
desktop in a format thatÕs familiar to them. You can accomplish this in a number of ways,
as youÕll learn in this chapter.

Choosing a Desktop Format
One powerful way to deliver reports to your users is to create a stand-alone graphical
user interface (GUI) application that they can run on their desktop. This application can
blend in with native applications written in other languages, so it will be familiar to the
users. Furthermore, it wonÕt be subject to the security restrictions that apply to web appli-
cations, so it can even control other applicationsÑlaunching them and so forth.

Of course, deploying desktop applications isnÕt an option for some applications.
Many Ruby developers are restricted to deploying web applications only. If thatÕs true for
you, youÕll need an alternate approach.

One alternative is to offer the users the ability to download a file that can be opened
in a desktop application. A common example is a Microsoft Excel file, which is familiar to
many businesspeople. This is a useful approach, since many office workers have been
trained to do simple calculations on Excel spreadsheets. (Of course, Microsoft Excel files
can be opened in OpenOffice.org as well, so itÕs something of a spreadsheet lingua
franca.)

■Note Currently, there arenÕt any open source solutions for creating Microsoft Word or PowerPoint docu-
ments; MicrosoftÕs proprietary format can make interoperability difficult. Additionally, Word and PowerPoint
are commonly used for presentation purposes, and they can often be supplanted by HTML and PDF versions.
YouÕve already done several HTML examples. Chapters 6, 8, and 10 have examples of PDF output.
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In this chapter, youÕll create a formatted spreadsheet for the end user, and then youÕll
see how to create a fully functional GUI application.

CONTROLLING QUICKTIME WITH A DESKTOP APPLICATION

An example of a useful desktop application is one that I created for The Casting Frontier, a digital cast-
ing services firm. This application uses FXRuby and the RubyOSA (rbosa) AppleScript library to control
QuickTime Pro on Mac OS X.

The program automates the process of storing national commercial auditions online. Before this
solution, the camera operators, who videotaped the auditions, needed to manually export each movie
to a file, manually export the first frame of a movie as a thumbnail, make sure both files were named
according to a convention, and then manually upload the file through FTP. (They also had a system to
associate an actorÕs digital profile with a movie; if the users wanted to use this, the process became
even more complicated.)

Using the new application, the users simply entered the actorÕs information, clicked Start, clicked
Stop, and then clicked Upload. This sped up the process considerably.

If the solution were a web application, it would have been impossible to control QuickTime in order
to export the movies and thumbnails. The camera operators would have needed to do it by hand, which
would slow them down and cost money. The solution also reduced errors, since it ensured that all of
the movie files and thumbnail files were correctly named and labeled. In fact, the time factor was very
significant. Auditions are held in rented rooms, which cost extra if auditions run overtime. Also, if actors
wait longer than a certain time, the casting director holding the audition must pay a large fee to the
actorsÕ union.

Exporting Data to Spreadsheets
Generally, clients love spreadsheets. Often, they donÕt have the expertise to manipulate
data using SQL or a programming language like Ruby, but they do know how to perform
calculations and analyze data using Microsoft Excel or a similar tool. If their data is
directly delivered in their format of choice, they can skip a step and save time. (In fact,
some less computer-savvy users may not realize that they can copy and paste data from
a web page, so exporting to an Excel-compatible format may enable them to act on data
in ways they could not before.)

Generating an Excel Spreadsheet
You can generate Excel spreadsheet documentsÑwhich, incidentally, can also be opened
in the OpenOffice.org spreadsheet applicationÑusing the spreadsheet-excel gem. Install
this gem by using the following command:
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gem install spreadsheet-excel

■Tip If you want to generate Excel-compatible spreadsheets from HTML documents, see Chapter 16. The
method described in that chapter is a bit of a hack, and you get less control over your output formatting, but
itÕs extremely easy to implement. The method shown in this chapter offers greater control, such as the ability
to arrange your Excel document into multiple sheets.

The following code creates a spreadsheet with ÒHello, world!Ó in the upper-left
corner:

require "spreadsheet/excel"
include Spreadsheet

workbook = Excel.new("test.xls")
worksheet = workbook.add_worksheet

worksheet.write(0, 0, ’Hello, world!’)
workbook.close

This code is reasonably straightforward. You require the code (using the library file
name spreadsheet/excel) and include the module, create a new workbook, and then add
a sheet to it. Note that each spreadsheet (workbook) can have multiple worksheets,
which behave similarly to tabs in a tabbed web browser, such as Mozilla Firefox or Opera.
After that, you write the phrase ÒHello, world!Ó to 0,0Ñthe upper-left cornerÑand then
close the workbook, which writes it to the indicated file. You can do other actions as well,
such as format cells and columns, as weÕll examine next.

Creating a Spreadsheet Report
LetÕs say that your manager at Transmegtech Studios, the fictional game development
company weÕve used for the examples in previous chapters, wants a report on the game
playersÕ win/loss records per game in the form of a formatted spreadsheet. Listing 4-1
shows the script to create a simple Excel report.

Listing 4-1. Player Win/Loss Spreadsheet (spreadsheet_team_performance.rb)
require ’active_record’
require ’optparse’
require ’rubygems’
require ’active_record’

CHAPTER 4 ■ CREATING REPORTS ON THE DESKTOP 53

9330CH04.qxd  12/19/07  1:54 PM  Page 53



ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’insert_your_mysql_username_here’,  
:password => ’insert_your_mysql_password_here’,     
:database => ’players_4’)

class Player < ActiveRecord::Base
has_many :plays

end
class Game < ActiveRecord::Base
has_many :plays

end
class Play < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

require ’spreadsheet/excel’
include Spreadsheet
spreadsheet_file = "spreadsheet_report.xls"
workbook = Excel.new(spreadsheet_file)
worksheet = workbook.add_worksheet

page_header_format = Format.new(:color=>’black’, :bold=>true, :size=>30)
player_name_format = Format.new(:color=>’black’, :bold=>true)
header_format      = Format.new(:color=>’gray’,  :bold=>true)
data_format        = Format.new()

workbook.add_format(page_header_format)
workbook.add_format(player_name_format)
workbook.add_format(header_format)
workbook.add_format(data_format)

worksheet.format_column(0, 35, data_format)

current_row=0

worksheet.write(current_row, 0, ’Player Win/Loss Report’, page_header_format)

current_row=current_row+1
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Player.find(:all).each do |player|

worksheet.format_row(current_row, current_row==1 ? 20 : 33, player_name_format)
worksheet.write(current_row, 0, player.name)
current_row=current_row+1

worksheet.write(current_row, 0, [’Game’, ’Wins’, ’Losses’], header_format)
current_row=current_row+1

Game.find(:all).each do |game|

win_count = Play.count(:conditions=>[
"player_id = ? AND
game_id= ? AND
won=true",

player.id,
game.id])

loss_count = Play.count(:conditions=>[
"player_id = ? AND
game_id= ? AND
won=false",

player.id,
game.id])

worksheet.write(current_row, 0, [game.name, win_count, loss_count])
current_row=current_row+1

end

end

workbook.close

Save this code as spreadsheet_team_performance.rb. You can run it by issuing the
following command:

ruby spreadsheet_team_perfomance.rb

The script creates a file called spreadsheet_report.xls. Open the file with Microsoft
Excel or OpenOffice.org, as shown in Figure 4-1.
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Figure 4-1. Player win/loss spreadsheet in OpenOffice.org

■Tip You can use the spreadsheet/excel library to create spreadsheets dynamically in a Rails applica-
tion, and then send them to the user. This lets you have a ÒDownload this as ExcelÓ link in your views, for
example. You can see a scheme for quickly sending binary files in Rails at http://wiki.rubyonrails.
org/rails/pages/HowtoSendFilesFast.

Dissecting the Code

The first few lines of Listing 4-1 create a connection to your database and set up your
models, similar to the code in the previous examples. Next, you start creating the Excel
report using the spreadsheet-excel gem:

require ’spreadsheet/excel’
include Spreadsheet

workbook = Excel.new("spreadsheet_report.xls")
worksheet = workbook.add_worksheet
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The first line loads the spreadsheet/excel library, and the second line mixes the
spreadsheet/excel code into your current module so you can use it. Next, you create a
new Excel document, which is called a worksheet, and then add a new worksheet to the
workbook. The worksheet will contain your report.

■Note You can add more than one worksheet to a workbook if desired. Then your end users will be able to
select between them using tabs at the bottom of their spreadsheet application.

Next, you set up some graphical formatting for your data:

page_header_format = Format.new(:color=>’black’, :bold=>true, :size=>30)
player_name_format = Format.new(:color=>’black’, :bold=>true)
header_format      = Format.new(:color=>’gray’,  :bold=>true)
data_format        = Format.new(:color=>’black’, :bold=>false)

workbook.add_format(page_header_format)
workbook.add_format(player_name_format)
workbook.add_format(header_format)
workbook.add_format(data_format)

worksheet.format_column(0, 35, data_format)

This code creates a number of formats and adds them to the workbook. You need to
add them before you can use them later, because formats are specific to the entire docu-
ment and then referenced when used. Next, you proceed to format the first column using
the format_column method, passing three parameters:

¥ The first parameter specifies which column to format; in this case, column 0, or the
first column.

¥ The second parameter specifies the width of the column; in this case, 35, which is
wide enough to display all of the data in that column.

¥ The third parameter is a display format for the column; in this case, data_format.

An astute observer may notice that the data_format format contains no specific for-
matting, so it is not any different from an unformatted cell. This is intentional; the
format_column method can, in theory, set just a column width without setting a format,
but due to a bug, the library will crash if a format is not specified. (This will likely be fixed
in a future release; as of this writing, the current version of the spreadsheet gem is
0.3.5.1.) However, by calling format_column with both a width and a dummy format, you
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can achieve the desired effect of widening the column without changing the display
format.

Next, the script begins to write information to the spreadsheet. It begins with a
header stating the title of the spreadsheet:

current_row=0

worksheet.write(current_row, 0, ’Player Win/Loss Report’, page_header_format)

The first line initializes a variable, current_row, which will store the current row in
the spreadsheet. The second line uses the write method of the worksheet object to write
ÒPlayer Win/Loss ReportÓ using the page_header_format format, which has a large, bold
font. The worksheet.write method takes a row number, a column number, a value, and an
optional format. (Note that the code uses the current_row variable only for consistency
with later code, since it will always equal zero at this point.)

Next, you start looping through all of the players, first outputting a brief name and
header for each player:

Player.find(:all).each do |player|

worksheet.format_row(current_row, current_row==1 ? 20 : 33, player_name_format)  
worksheet.write(current_row, 0, player.name)
current_row=current_row+1

worksheet.write(current_row, 0, [’Game’, ’Wins’, ’Losses’], header_format)
current_row=current_row+1

The second line uses the format_row method, which is much like the format_column
method, except that it formats rows rather than columns. You format the first row, giving
it a special format defined earlier, player_name_format, and giving it a variable height,
depending on whether itÕs the second row or another row. The second row is the row
immediately following the page header (which is in a font twice the size of the data rows),
and it looks better with less vertical space.

Next, you write the player name to the first column of your current row and incre-
ment your current_row counter. 

■Note The need to increment the current_row counter gets somewhat tedious. If it really irritates you,
you could create an object that simulates a stream object fairly easily, which would let the object keep track
of this for you. Whether this is helpful depends on your application, and such an approach would not neces-
sarily help applications with a complicated layout.
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After that, you write a brief header describing your data for each player. This call is
interesting, since it passes an array to the write method of your worksheet object. This
array is expanded into the cells to the right of the cell, so these two blocks of code are
the same:

# This:

worksheet.write(current_row, 0, [’Game’, ’Wins’, ’Losses’], header_format)

# ... Is just like this:

worksheet.write(current_row, 0, ’Game’, header_format)
worksheet.write(current_row, 1, ’Wins’, header_format)
worksheet.write(current_row, 2, ’Losses’, header_format)

Additionally, the write method can accept a format, just like the format_column and
format_row methods. This can be used to highlight just one cell of a row or column. (In
this particular case, you are formatting the entire row, so you could use the format_row
method.)

Next, you loop through all of the games, tally the playersÕ wins and losses for each
game, and write them to the spreadsheet:

Game.find(:all).each do |game|

win_count = Play.count(:conditions=>[
"player_id = ? AND
game_id= ? AND
won=true",

player.id,
game.id])

loss_count = Play.count(:conditions=>[
"player_id = ? AND
game_id= ? AND
won=false",

player.id,
game.id])

worksheet.write(current_row, 0, [game.name, win_count, loss_count])
current_row=current_row+1

end

CHAPTER 4 ■ CREATING REPORTS ON THE DESKTOP 59

9330CH04.qxd  12/19/07  1:56 PM  Page 59



The two calls to the Active Record count method (discussed in Chapter 2) count the
wins and losses, respectively. You then use the worksheet objectÕs write method to put
the information into the spreadsheet, and continue on to the next game. After all of the
games have been reported, you continue on to the next player. After all of the players
have been reported, you close the workbook, and youÕre finished:

workbook.close

As you can see, the spreadsheet/Excel interface is reasonably clean and easy to use.
But if you need a more powerful, desktop GUI solution, thereÕs a graphical interface
library that is just as clean and easy to use.

Creating GUIs with Ruby
You have several options for creating GUIs with Ruby. Most of them are interfaces to well-
established external libraries:

¥ Ruby-GNOME (http://ruby-gnome2.sourceforge.jp/) is a Ruby interface to
GNOME.

¥ Korundum (http://developer.kde.org/language-bindings/ruby/index.html) offers
access to KDE.

¥ RubyCocoa (http://rubycocoa.sourceforge.net/HomePage) offers an interface to the
Mac OS X Cocoa framework.

¥ QtRuby is a binding to QT (http://developer.kde.org/language-bindings/ruby/
index.html). 

¥ JRuby (http://jruby.codehaus.org/), the Ruby implementation for the Java Virtual
Machine, provides access to Java frameworks, like Swing. 

■Tip You can access Swing directly from JRuby, but Profligacy is a Ruby library designed to make Swing
more Ruby-like. You can learn more about Profligacy at http://ihate.rubyforge.org/profligacy/.

¥ FXRuby (http://www.fxruby.org/) is an interface to the cross-platform FOX GUI
library. 

This book will focus on FXRuby. One of FXRubyÕs strengths is that it has a particularly
strong Ruby feel to it. Many of the other libraries are quite clearly a bridge to a completely
different programming paradigm. FXRuby makes GUI programming easy.
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Using FXRuby
Install FXRuby as follows:

gem install fxruby

Additionally, youÕll need an X11 server running under Linux or Mac OS X. Most Linux
distributions come with an X11 server, and you can install it from the distribution CD if
you donÕt have it currently loaded. Mac OS X is much the sameÑyou can install an X11
server from the CD included with your computer. YouÕll need to explicitly launch the
server under either operating system. To do so under Linux, use the startx command.
On an OS X system, click the X11 icon.

Finally, youÕll also need the FOX library installed. This library is included with the
FXRuby gem under Windows, but you can install it fairly easily on other operating sys-
tems via your favorite software packaging method: MacPorts (port install rb-fxruby)
or Apt (apt-get install fox fox-devel). You can also download and install it from
http://www.fox-toolkit.org/.

After youÕve set up the prerequisites, you can try the simple example in FXRuby
shown in Listing 4-2.

Listing 4-2. Simple FXRuby Example (simple_fx_ruby_example.rb)

require ’fox16’

include Fox

myApp = FXApp.new

mainWindow=FXMainWindow.new(myApp, "Simple FXRuby Control Demo", 
:padding =>10, :vSpacing=>10)

my_first_button= FXButton.new(mainWindow, ’Example Button Control’)
my_first_button.connect(SEL_COMMAND) do 
my_first_button.text="In a real-life situation, this would do something."

end

FXTextField.new(mainWindow, 30).text = ’Example Text Control’

FXRadioButton.new(mainWindow, "Example Radio Control")
FXCheckButton.new(mainWindow, "Example Check Control")

myApp.create
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mainWindow.show( PLACEMENT_SCREEN )

myApp.run

You can run the example as follows:

ruby simple_fxruby_example.rb

Your application will look like Figure 4-2.

Figure 4-2. A simple FXRuby example

LetÕs take a look at the simple FXRuby demo in Listing 4-2.

Dissecting the Code

Listing 4-2 begins by creating an FXApp object, which represents your application, and
then an FXMainWindow object, which holds all of the controls. The FXApp object handles
application-wide tasks, like updating the mouse cursor and so forth.

myApp = FXApp.new
mainWindow=FXMainWindow.new(myApp, "Simple FXRuby Control Demo",

:padding =>10, :vSpacing=>10)

Here, you set a couple properties. The padding property is set to 10, which gives 10 pixels
of space on each side. The vSpacing property is also set to 10, for 10 pixels between each
control. Taken together, these two properties make the controls evenly spaced out so that
the application is visually attractive. By default, controls are arranged top to bottom;
however, you can specify other arrangements, as youÕll see in the next section.

After your FXApp and FXMainWindow objects are created, you can add your first control:

my_first_button= FXButton.new(mainWindow, ’Example Button Control’)
my_first_button.connect(SEL_COMMAND) do 
puts "You’ve clicked the button!"

end
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This is an FXButton control, which is designed to allow users to perform a specific
action. The first line creates the control with the text ÒExample Button Control,Ó and the
following lines specify an action to take when the user clicks the button.

Next, you create a few more interface widgets:

FXTextField.new(mainWindow, 30).text = ’Example Text Control’

FXRadioButton.new(mainWindow, "Example Radio Control")
FXCheckButton.new(mainWindow, "Example Check Control")

The FXTextField object lets the user enter text. The text can be retrieved or preset
using the text property, as in this example. You then create an FXRadioButton object,
which lets the user select just one button from a group (of course, typically you would
have more than one radio button). The last line creates an FXCheckButton control, which
lets the user make an on/off choice.

Finally, having specified the elements for your interface, you then need to perform
some actions. First, you call the create method on your application object. This calls the
create method on all of your FXRuby objects, which uses the FOX GUI toolkit to actually
create the objects and prepare them for display:

myApp.create

mainWindow.show( PLACEMENT_SCREEN )

The second line calls the show method, which, logically enough, shows the main win-
dow. The PLACEMENT_SCREEN constant specifies that the window should be centered on the
screen.

As you can see, itÕs reasonably easy to create different types of controls: command
buttons, text fields, radio (often called ÒoptionÓ) buttons, check boxes, and so forth. (See
the FXRuby documentation at http://www.fxruby.org/ for information about the other
controls available and how they work.) Now letÕs apply the same basic techniques to a
slightly more complicated example.

Graphing Team Performance on the Desktop
LetÕs say that Transmegtech Studios is reworking the artificial intelligence in its new strat-
egy game using the graphs created in Chapter 3. However, the graphs were created as
PNG files, and the chief executive officer (CEO) of the company does not know how to
view PNGs. He wants to be able to click an icon on his desktop and launch an application
that lets him view charts by clicking a player in a list. Fortunately, this is reasonably easy
to do with FXRuby.
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Before you can run this example, youÕll need the database from Chapter 3 (shown
partially in Listing 3-3). You can download the SQL from http://rubyreporting.com/
examples/player_4.sql or from the Source/Downloads area of the Apress web site
(http://.www.apress.com), and then import the data using the command mysql -u
my_mysql_user -p < player_4.sql.

The code to create a simple desktop application for viewing graphs is shown in
Listing 4-3.

Listing 4-3. Desktop Team Performance Grapher (desktop_team_performance_graph.rb)

require ’fox16’
require ’active_record’
require ’optparse’
require ’rubygems’
require ’gruff’
require ’active_record’

ActiveRecord::Base.establish_connection(
:adapter  => ’mysql’,
:host     => ’localhost’,
:username => ’insert_your_mysql_username_here’,  
:password => ’insert_your_mysql_password_here’,     
:database => ’players_4’)

class Player < ActiveRecord::Base
has_many :plays

end
class Game < ActiveRecord::Base
has_many :plays

end
class Play < ActiveRecord::Base
belongs_to :game
belongs_to :player

end
class Event < ActiveRecord::Base
belongs_to :play

end

include Fox
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class TransmegtechGraphWindow
def initialize

@main_window=FXMainWindow.new(get_app, 
"Transmegtech Studios Player Reporting Software", 
nil, nil, DECOR_ALL )

@main_window.width=640; @main_window.height=480

control_matrix=FXMatrix.new(@main_window,4, MATRIX_BY_COLUMNS)

FXLabel.new(control_matrix, ’Game:’)
@game_combobox = FXComboBox.new(control_matrix, 30, nil, 

COMBOBOX_STATIC | FRAME_SUNKEN  )
@game_combobox.numVisible = 5
@game_combobox.editable = false

Game.find(:all).each do |game|
@game_combobox.appendItem(game.name , game.id)

end
@game_combobox.connect(SEL_COMMAND) do 
update_display

end

FXLabel.new(control_matrix, ’Player:’)

@player_combobox = FXComboBox.new(control_matrix, 35, nil,  
COMBOBOX_STATIC | FRAME_SUNKEN  )

@player_combobox.numVisible = 5
@player_combobox.editable = false

Player.find(:all).each do |player|
@player_combobox.appendItem(player.name , player.id)

end

@player_combobox.connect(SEL_COMMAND) do 
update_display

end

@graph_picture_viewer = FXImageView.new(@main_window , nil, nil, 0, 
LAYOUT_FILL_X | LAYOUT_FILL_Y)
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@graph_picture_viewer.connect( SEL_CONFIGURE ) do 
update_display

end

@main_window.show( PLACEMENT_SCREEN )
end
def update_display
game_id_to_analyze = @game_combobox.getItemData(@game_combobox.currentItem)
player = Player.find(@player_combobox.getItemData(

@player_combobox.currentItem))
bar_chart = Gruff::Bar.new("#{@graph_picture_viewer.width}x" <<

"#{@graph_picture_viewer.height}")
bar_chart.legend_font_size = 12
total_games = Play.count(:conditions=>[’game_id = ? AND ’ <<

’player_id = ?’, 
game_id_to_analyze, player.id]

).to_f || 0
total_wins = Play.count(:conditions=>[’game_id = ? AND ’ <<

’player_id = ? AND won=1’, 
game_id_to_analyze, player.id]

).to_f || 0

bar_chart.title = "#{player.name} (#{’%i’ % 
(total_games==0 ? ’0’ : 
(total_wins/total_games * 100))

}% won)" 
bar_chart.minimum_value = 0
bar_chart.maximum_value = 110

sql = "SELECT event, AVG(time) as average_time

FROM events AS e
INNER JOIN
plays AS p
ON e.play_id=p.id

WHERE p.game_id=’#{game_id_to_analyze}’
AND
p.player_id=’#{player.id}’

GROUP BY e.event DESC;"
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data = []
Event.find_by_sql(sql).each do |row|
bar_chart.data row.event, (row.average_time.to_i/1000)

end
bar_chart.labels = {0=>’Time’}
chart_png_filename = "./player_#{player.id}.png"
bar_chart.write(chart_png_filename)

pic = FXPNGImage.new(FXApp.instance())

FXFileStream.open(chart_png_filename, 
FXStreamLoad) { |stream| pic.loadPixels(stream) }

pic.create
@graph_picture_viewer.image = pic
File.unlink(chart_png_filename)

end

end

fox_application=FXApp.new

TransmegtechGraphWindow.new

FXApp.instance().create # Note that getApp returns the same FXApp instance
# as fox_application references.

FXApp.instance().run

Save this script as desktop_team_performance_graph.rb. You can run the script using
the following command:

ruby desktop_team_performance_graph.rb

When you run this command, you will see a screen with the text Òno data.Ó You can
then use the drop-down menus to select a game and a player. The sample database has
data only for the Tech Website Baron game. Select that game to see a screen similar to
Figure 4-3.
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Figure 4-3. Player graph displayed by the GUI

LetÕs take a look at the important parts of the script.

Dissecting the Code

The first part of Listing 4-3 sets up the connection to MySQL, creates the various models,
and so forthÑnothing new there. 

The bulk of the program is controlled by one class, TransmegtechGraphWindow, which is
divided into two parts: update_display and initialize methods. update_display creates a
graph for the selected player, writes it to a file, and then displays it in your application.
Much of this graphing code is the same as the code from Listing 3-4 in Chapter 3. The
initialize method creates a window and the user interface elements required: the drop-
down lists to select the game and player to graph, the labels for those two drop-down
lists, and the large display area that will be used to view the graph.

Whenever either of the drop-down entries is changedÑthat is, when the user selects
a new game or a new player to graphÑthe update_display method will be called again.
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def update_display
game_id_to_analyze = @game_combobox.getItemData(@game_combobox.currentItem)
player = Player.find(@player_combobox.getItemData(@player_combobox.currentItem))
bar_chart = Gruff::Bar.new("#{@graph_picture_viewer.width}x" <<

"#{@graph_picture_viewer.height}")

. . .

bar_chart.write(chart_png_filename)

pic = FXPNGImage.new(FXApp.instance())

FXFileStream.open(chart_png_filename, 
FXStreamLoad) { |stream| pic.loadPixels(stream) }

pic.create
@graph_picture_viewer.image = pic
File.unlink(chart_png_filename)

@graph_picture_viewer.image = pic

end

The first two lines of this method call the getItemData method of the two combo
boxes. ItemData is where you can store an integer for each item in the list. Here, ItemData
holds the game IDs and the player IDs. By calling the getItemData method with the cur-
rently selected item as the parameter, you can get the appropriate player and game IDs.

After that, you create a chart, just as in Listing 3-4. The chart is written to a file, and
then loaded and displayed; however, unlike in the Chapter 3 example, you immediately
unlinkÑor deleteÑthe file after displaying it. 

■Note You could use a Tempfile object, which automates the unlinking behavior, but you canÕt specify a
TempfileÕs extension, and FXRuby uses file extensions to determine the file format of a given image. This is
an unfortunate approach, yet apparently fairly commonÑthe Gruff and PDF writer gems both have a similar
issue.

In order for the update_display method to do anything, you need a user interface
element to call it. So, first you must create a window to contain that user interface:
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fox_application=FXApp.new

@main_window=FXMainWindow.new(fox_application, 
"Transmegtech Studios Player Reporting Software",
nil, nil, DECOR_ALL )

@main_window.width=640; @main_window.height=480

The first line creates a new FXApp object, which represents the entire application.
FXApp handles application-wide tasks such as starting messaging loops, event timers,
quitting the application, and so forth. The second line creates the main window as an
instance of the FXMainWindow class. Note that you are using the default icon for this appli-
cation, which is the nil, nil part of the call. The first of those two nil parameters sets the
normal icon, and the second sets the minimized icon for your window. The third line sets
the width and height. (You can actually set the height and width via optional parameters
to the constructor, but this method is clearer, since the constructor already has a large
number of parameters.)

Next, you need to place a strip of controls at the top of the window. These controls
will be used to select the player and game for the report. Whenever these settings are
changed, the graph should automatically update. Before you add the controls, you need
to create a space to put them:

control_matrix=FXMatrix.new(@main_window,4, MATRIX_BY_COLUMNS)

This line creates a new FXMatrix called control_matrix, which is a FOX container in
which you can place other controls. As noted earlier, by default, an FXMainWindow object
places controls vertically. The MATRIX_BY_COLUMNS flag in the FXMatrix constructor makes it
stack controls horizontally. The other alternative is MATRIX_BY_ROWS, which stacks controls
vertically. The second parameter, 4, specifies how many controls should be placed inside
the FXMatrix control before starting a new row. For example, you could set MATRIX_BY_ROWS
with a parameter of 2 to make a long vertical row of labels next to a vertical row of text
boxes.

After you have a place to put your report controls, you create them:

FXLabel.new(control_matrix, ’Game:’)
@game_combobox = FXComboBox.new(control_matrix, 30, 

nil, COMBOBOX_STATIC | FRAME_SUNKEN  )
@game_combobox.numVisible = 5

This code creates two controls: an FXLabel, which is a visual indicator of the purpose
of the next control, and an FXComboBox, which is a list of elements that can be accessed by
clicking a drop-down arrow. The second parameter to the FXComboBox constructor is the
width. The third parameter is the message target. This parameter is a relic from the
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original FOX implementation in C, and you wonÕt typically use it in an FXRuby applica-
tion. (If youÕre interested, you can find out more at http://www.fxruby.org/doc/events.
html.) The fourth parameter, COMBOBOX_STATIC | FRAME_SUNKEN, is a bit field consisting of
various style bits. Specifically, itÕs two constants ORÕd together: the COMBOBOX_STATIC
constant makes the box static, so that users must pick from the list, and the 
FRAME_SUNKEN constant makes the box have a three-dimensional sunken effect. 

Additionally, the numVisible attribute selects how many options are visible in the
drop-down list at one time. Here, you set numVisible to 5 to let the user see all of the
available elements without scrolling.

Next, you fill the FXComboBox with options:

Game.find(:all).each do |game|
@game_combobox.appendItem(game.name, game.id)

end

This loop calls appendItem for each game in the database. The first parameter to the
appendItem method is the text that represents the option in the drop-down list. The sec-
ond parameter is the value the item has, which is stored in the itemData array in the
@game_combobox object. The update_display method uses this value later in the code to
retrieve the selected game ID.

Of course, you need to actually update the display when the user changes the
FXComboBox. You use the connect method to do just that:

@game_combobox.connect(SEL_COMMAND) do 
update_display

end

The connect method attaches a block of code to a given FOX message on a given FOX
object. In this case, youÕre specifying that whenever SEL_COMMAND is received by the object,
the update_display method will be called. SEL_COMMAND is sent to FXComboBox objects when
they change, so your update_display method will be called whenever someone selects a
new game to analyze.

■Tip Along with SEL_COMMAND, FOX has quite a few other trappable messages. You can use these to cus-
tomize your usersÕ experience with fine touches. You can get a complete list of all the FOX messages at
http://www.fox-toolkit.org/ftp/FoxMessages.pdf.

After this, the script creates a player label and drop-down list in the same way as the
game label and list. 
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Next, you need to create a place for the graphs to be displayed:

@graph_picture_viewer = FXImageView.new(main_window , nil, nil, 0, 
LAYOUT_FILL_X | LAYOUT_FILL_Y) 

@graph_picture_viewer.connect( SEL_CONFIGURE ) do 
update_display

end

The first line creates an FXImageView object, which you will use to display the graphs.
Note the use of the LAYOUT_FILL_X and LAYOUT_FILL_Y flags, which mean that the graph
viewer will use all available space in the window.

Finally, outside your class, you need to actually display your window and let it run.
The following three lines do just that:

FXApp.instance().create

main_window.show( PLACEMENT_SCREEN )

FXApp.instance().run

The first line creates the necessary objects, which are specific to the operating system
(and, happily, the details are hidden from us). The second line displays your window on
the screen, and the PLACEMENT_SCREEN flag means it will be centered. A call to FXApp.
instance() returns your previously defined FXApp object, since FXApp is a singleton.

PACKAGING THE REPORTER DESKTOP APPLICATION

Simply creating a desktop application is not enoughÑusers need to have the application running on
their machine. If your application will be run by only a few users, or if your code will run only server
side, this may not be an issue. However, if you need to install Ruby and associated libraries on usersÕ
machines for a wider distribution of your application, that can be a challenge.

Fortunately, a gem called RubyScript2Exe can help. This gem creates executable programs, and
you can target Mac OS X, Windows, or Linux. (YouÕll need to be running the appropriate operating sys-
tem to create an executable for it, however.) In fact, RubyScript2Exe can even copy Ruby library
dependencies for you. It will run your program once as a Òtest run,Ó and from there, determine which
gems and other source code youÕve used. It will then copy the source into your finished executable,
which will be transparently available to your finished program. Additionally, you can package binary or
configuration files with your script, so that the entire program is one convenient package.

For the example in this chapter, you can create an executable with the following command:

rubyscript2exe desktop_team_performance_graph.rb
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As you can see, this gem is very easy to use. Using various options, you can modify the output. You
can find out more about RubyScript2Exe in my Apress book, Practical Ruby Gems, as well as from the
RubyScript2Exe home page: http://www.erikveenstra.nl/rubyscript2exe/index.html.

Summary
This chapter covered how you can extend your applications directly onto usersÕ desktops.
You saw how to use the spreadsheet-excel gem to create an Excel spreadsheet report,
which can be extremely helpful to end users. Then you created a desktop application that
displays beautiful graphs using Gruff and Active Record.

As you can see, Ruby isnÕt a web-only or console-only language. It offers a great deal
of flexibility for creating applications that extend directly to the userÕs desktop in familar
formats, including thick-client and common office applications. However, thereÕs no
question that Ruby is best known for its usage on the Web. In the next chapter, youÕll dis-
cover how all of the techniques youÕve learned so far can be used with Ruby on Rails, the
popular web development framework.
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Connecting Your Reports to
the World

Reporting does not take place in a vacuum. Reports are written for a specific purpose
for a given set of users. Technical choices like Òwhat language do I useÓ and Òhow do I
deliver the informationÓ are heavily influenced by the users and by the purpose of the
report. After all, your users must be able to access the report for it to be useful. 

Perhaps the most powerful method to deliver reports to your user is via the World
Wide Web. Users can access the information from virtually any Internet-connected
device, and because of the InternetÕs ubiquity, you probably wonÕt need to do any special
configuration for their computersÑjust give users the web address, and they should be
all set.

In this chapter, youÕll learn how to make your reports accessible from the Web. LetÕs
start with a quick look at your choices for accomplishing this.

Choosing a Web Framework
Many web frameworks and languages are available. Of course, since you bought this
book, itÕs likely youÕre interested in Ruby web frameworks, and probably Ruby on Rails
(typically referred to as simply Rails) in particular. In fact, Ruby itself has grown dramati-
cally due to RailsÕ meteoric rise to prominence. (Incidentally, Active Record, which youÕve
used in previous chapters, is part of Rails.) 

However, you can use other Ruby web frameworks. Nitro (http://www.nitroproject.
org/), for example, is a powerful alternative. Another is Merb (http://merb.rubyforge.org/),
which is a framework similar to Rails, but with a much smaller footprint. Merb also lets
you use alternate ORM frameworks, like Data Mapper, so itÕs more flexible. 

Due to RailsÕ popularity and widespread community support, itÕs the framework
youÕll use for the web examples in this book. Rails, like Nitro and Merb, is a Model-View-
Controller (MVC) framework. Following the MVC pattern, code is generally divided into
three parts:
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¥ The model represents the data used by the application.

¥ The view represents the actual presentation of the data.

¥ The controller controls the flow of the application. A controller often manipulates
models to achieve an action requested by a user, and then presents the results with
a view.

You can find out more about MVC frameworks at http://en.wikipedia.org/wiki/
Model-view-controller. You can find out more about Rails at its official home: http://
rubyonrails.org.

Now, letÕs take a look at how to create a Rails application to deliver a web report.

Live Intranet Web Reporting with Rails
LetÕs return to Transmegtech Studios, the fictional game development company weÕve
used for the examples in the previous chapters. Transmegtech has decided to hire actors
to do full-motion videos for its latest games. In order to save on costs, the studio is hiring
several full-time actors and having them act in different games simultaneously. The vari-
ous game sequences are filmed in different offices on different days. 

Your manager wants you to create an application that tells actors where they need to
appear for the day. The actors will check the schedule for the next day before they leave
the office each day, but if they forget, they can use their cell phone to check the schedule
in the morning. Of course, this means that the reporting application will need to be
accessible via cell phone as well as the Web.

Before you get started, you need to install the Rails gem. You can do so as follows:

gem install rails -y

■Note The first example in this chapter is compatible with Rails versions 1.2 and later. The next example
works with only versions 2.0 and later, so youÕll need to upgrade your Rails installation with gem update -y
rails if you have an older version.

Next, create a new Rails application called actor_schedule, as follows:

rails actor_schedule
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create  app/controllers
create  app/helpers
create  app/models
create  app/views/layouts
create  config/environments
create  components
create  db
create  doc
create  lib
create  lib/tasks
create  log
create  public/images
create  public/javascripts
create  public/stylesheets
create  script/performance
create  script/process
create  test/fixtures
. . .
create  public/404.html
create  public/500.html
create  public/index.html
create  public/favicon.ico
create  public/robots.txt
create  public/images/rails.png
create  public/javascripts/prototype.js
create  public/javascripts/effects.js
create  public/javascripts/dragdrop.js
create  public/javascripts/controls.js
create  public/javascripts/application.js
create  doc/README_FOR_APP
create  log/server.log
create  log/production.log
create  log/development.log
create  log/test.log

Rails creates quite a few files and directories for you, in a directory structure that will
hold the code that makes up our application. All of these directories and files are stored
in a directory named after the project. In this case, the directory is actor_schedule, and so
all of the paths in this example will be underneath the actor_schedule directory.
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Setting Up the Database
Next, letÕs create the database to store the data:

mysqladmin create actor_schedule_development -u your_mysql_username -p

At this point, youÕve created a database for your application, but before you populate
this database, letÕs connect the application to your database server. After that, you can
use a Rails mechanism called migrations to create the database tables for you. Edit the
config/database.yml file to read as shown in Listing 5-1.

Listing 5-1. Database Configuration File for the Web Report (config/database.yml)

development:
adapter: mysql
database: actor_schedule_development
username: your_user_name
password: your_password
host: localhost

Note that Rails creates three database connection settings by default, but this
example uses only the development environment to keep things simple. The other envi-
ronments are testing, used for automated testing, and production, used for deployment.
Additionally, the default file includes a number of comments, which IÕve removed from
the listing for the sake of brevity.

Next, you need to create a new migration. 

Creating a Migration

Migrations are bits of Ruby code that control the structure of a database. Each migration
represents a set of changes to a database. The first migration usually specifies the initial
structure of a database, and each successive version represents a change of some kindÑ
adding a column, setting a default value, renaming a table, and so forth. Migrations are
designed to be cross-platform, so you can usually run the same migration across multiple
databases. (Of course, if you use any database-specific features, the migration wonÕt be
cross-platform.) Migrations are versioned, so you can upgrade and downgrade them as
you see fit. Rails also keeps track of the current version of your database, so if you have a
number of migrations, Rails will run only the new migrations. 

Create a new migration by using the following command:

ruby script/generate migration initial_schema
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create  db/migrate
create  db/migrate/001_initial_schema.rb

This creates a skeleton migration. The initial db/migrate/001_initial_schema.rb file
looks like this:

class InitialSchema < ActiveRecord::Migration
def self.up
end

def self.down
end

end

As you can see, itÕs a single class that inherits from ActiveRecord::Migration, and it
has two class methods: up and down, which upgrade and downgrade the version of the
database structure, respectively, when the migration is run. Fortunately, Rails creates the
skeleton containing the class definition and method names, so you only need to fill out
the migration. LetÕs do that now. Listing 5-2 shows the full migration class.

Listing 5-2. Application Schema (db/migrate/001_initial_schema.rb)

class InitialSchema < ActiveRecord::Migration
def self.up
create_table :actors do |t|
t.column :name, :string, :length=>45
t.column :phone, :string, :length=>13

end
create_table :projects do |t|
t.column :name, :string, :length=>25

end
create_table :rooms do |t|
t.column :name, :string, :length=>25

end
create_table :bookings do |t|
t.column :actor_id, :integer
t.column :room_id, :integer
t.column :project_id, :integer
t.column :booked_at, :datetime

end
end
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def self.down
drop_table :actors
drop_table :projects
drop_table :rooms
drop_table :bookings

end
end

Save this as db/migrate/001_initial_schema.rb.
Next, run the migration to create the database structure that the migration describes,

using the following command:

rake db:migrate

(in /your_path/your_directory/actor_schedule)
== InitialSchema: migrating ===================================================
-- create_table(:actors)

-> 0.0000s
-- create_table(:projects)

-> 0.0160s
-- create_table(:rooms)

-> 0.0000s
-- create_table(:bookings)

-> 0.0000s
== InitialSchema: migrated (0.0160s) ==========================================

Note that this process also works in reverse. You can specify a version to migrate your
database to using the VERSION=x option, and specifying 0 will revert your database. For
example, the following command will undo the previous migration command:

rake db:migrate VERSION=0

(in /your_path/your_directory/actor_schedule)
== InitialSchema: reverting ===================================================
-- drop_table(:actors)

-> 0.0000s
-- drop_table(:projects)

-> 0.0000s
-- drop_table(:rooms)

-> 0.0000s
-- drop_table(:bookings)
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-> 0.0160s
== InitialSchema: reverted (0.0630s) ==========================================

■Note The rake command has a whole host of other uses. ItÕs similar to the make command, but itÕs writ-
ten in pure Ruby and is used to perform various maintenance tasks for Rails applications. The particular
rake task discussed here, db:migrate, uses migrations to either upgrade or downgrade a database. You
can find a list of all of the tasks available for a Rails application by running the command rake -T.

Adding the Data

Now that you have a Rails application that can connect to your database and a database
structure, you need to fill the database with some data. You can use the SQL code in
Listing 5-3 to do just that.

Listing 5-3. Sample Data for the Actor Scheduling Application (actor_schedule_data.sql)

DELETE FROM actors;
DELETE FROM projects;
DELETE FROM rooms;
DELETE FROM bookings;

INSERT INTO actors (id, name) VALUES
(1, ’Jim Thompson’);

INSERT INTO actors (id, name) VALUES
(2, ’Becky Leuser’);

INSERT INTO actors (id, name) VALUES
(3, ’Elizabeth Berube’);

INSERT INTO actors (id, name) VALUES
(4, ’Dave Guuseman’);

INSERT INTO actors (id, name) VALUES
(5, ’Tom Jimson’);

INSERT INTO projects (id, name) VALUES
(1, ’Turbo Bowling Intro Sequence’);

INSERT INTO projects (id, name) VALUES
(2, ’Seven for Dinner Win Game Sequence’);

INSERT INTO projects (id, name) VALUES
(3, ’Seven for Dinner Lost Game Sequence’);
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INSERT INTO rooms (id, name) VALUES
(1, ’L120, Little Hall’);

INSERT INTO rooms (id, name) VALUES
(2, ’L112, Little Hall’);

INSERT INTO rooms (id, name) VALUES
(3, ’M120, Tech Center’);

INSERT INTO bookings (actor_id, room_id, project_id, booked_at) VALUES
(1,1,2, DATE_ADD( NOW(), INTERVAL 3 HOUR ));

INSERT INTO bookings (actor_id, room_id, project_id, booked_at) VALUES
(1,1,3, DATE_ADD( NOW(), INTERVAL 4 HOUR ));

INSERT INTO bookings (actor_id, room_id, project_id, booked_at) VALUES
(3,2,2, DATE_ADD( NOW(), INTERVAL 1 DAY ));

INSERT INTO bookings (actor_id, room_id, project_id, booked_at) VALUES
(2,3,1, DATE_ADD( NOW(), INTERVAL 5 HOUR ));

Save Listing 5-3 as actor_schedule_data.sql. In the listing, note the use of the DATE_ADD
function to create relative times, rather than hard-coding them, so the times will
always be in the future. Additionally, note the DELETE FROM statements at the beginning of
Listing 5-3. These clear the database before the new data is inserted. For example, this
lets you modify the data and then rerun this SQL script to have a fresh copy of your data.

■Tip You can also use migration to insert data, but the advantage of inserting your data in a separate SQL
file is that it keeps the structure and the data separate. If you had two separate deployments, with two sepa-
rate databases, you could use the same migrations on both.

You can run the SQL in Listing 5-3 and populate the database using the following
command:

mysql -u my_mysql_username -p actor_schedule_development <  actor_schedule_data.sql

Now that your Rails application has been created, your database connection is ready,
and your database structure and data are prepared, you need to create code that accesses
this database. First, letÕs create the models.

Creating the Models for the Web Report
The models will represent your tables and the relationships between them. You can
create the models using the following commands:
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ruby script/generate model actor

exists  app/models/
exists  test/unit/
exists  test/fixtures/
create  app/models/actor.rb
create  test/unit/actors_test.rb
create  test/fixtures/actor.yml
exists  db/migrate
create  db/migrate/002_create_actors.rb

ruby script/generate model project

exists  app/models/
exists  test/unit/
exists  test/fixtures/
create  app/models/project.rb
create  test/unit/project_test.rb
create  test/fixtures/project.yml
exists  db/migrate
create  db/migrate/003_create_projects.rb

ruby script/generate model room

exists  app/models/
exists  test/unit/
exists  test/fixtures/
create  app/models/room.rb
create  test/unit/room_test.rb
create  test/fixtures/room.yml
exists  db/migrate
create  db/migrate/004_create_rooms.rb

ruby script/generate model booking

exists  app/models/
exists  test/unit/
exists  test/fixtures/
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create  app/models/booking.rb
create  test/unit/booking_test.rb
create  test/fixtures/booking.yml
exists  db/migrate
create  db/migrate/005_create_bookings.rb

Each of these commands creates a number of files. You now have files named after
the tables in the app/models directory, and those are the files you will edit. The generate
model command also creates unit tests and fixtures, as well as a migration for each table.
You can safely delete the migrations, since you already created all of the tables in your
initial migration. The unit test and fixture files are for unit testing; visit the Rails site
(http://rubyonrails.org) for information about their use.

First, edit the app/models/actor.rb file so it looks like Listing 5-4.

Listing 5-4. Actor Model (app/models/actor.rb)

class Actor < ActiveRecord::Base
has_many :bookings

end

Save the modified model file. Then edit app/models/booking.rb to look like Listing 5-5.

Listing 5-5. Booking Model (app/models/booking.rb)

class Booking < ActiveRecord::Base
belongs_to :actor
belongs_to :project
belongs_to :room

end

The actor and booking models contain all of the relationships you will use in this
example. The has_many relationship between the actor and booking tables lets you retrieve
all of the booking objects for each actor, and the various belongs_to relationships in the
booking model allow you to retrieve the details of each booking. You could also add
has_many :bookings relationships to the room and project models, but since you wonÕt
use them in the controller, they are omitted.

At this point, you have a database with data in it and a Rails application with a few
models. Of course, models are just one-third of an MVC application, so letÕs create a con-
troller next.
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Creating the Controller for the Web Report
The controller will respond to actions of the user by taking data from the model and pre-
senting it via your views .The controller is named home, since you will have just one page.
Create the app/controllers/home_controller.rb file with the code shown in Listing 5-6.

Listing 5-6. Home Controller for the Web Report (app/controllers/home_controller.rb)

class HomeController < ApplicationController
def index
@actors_today = []
@actors_tomorrow = []
Actor.find(:all).each do |actor|
@actors_today << {:actor=>actor,

:bookings => actor.bookings.find(:all, 
:conditions => [
’TO_DAYS(booked_at)=’ <<
’TO_DAYS(NOW())’])}

@actors_tomorrow << {:actor=>actor, 
:bookings => actor.bookings.find(:all, 

:conditions => [
’TO_DAYS(booked_at)=’ <<
’TO_DAYS(NOW())+1’])}

end
end

end

This controller has just one action: index, which displays the bookings for today and
tomorrow.

Creating the View for the Web Report
Next, letÕs create a view that actually displays this data, as shown in Listing 5-7.

Listing 5-7. The Single View for the Actor Scheduling Application (app/views/home/
index.rhtml)

<style>
body { font-family: sans-serif }
h2 { margin-left: 10pt;}
p { margin-left: 10pt; }

</style>
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<h1>Today’s Schedule:</h1>

<% @actors_today.each do |actor_today| %>
<h2><%= actor_today[:actor].name %></h2>
<p><%if actor_today[:bookings].length > 0 %>

actor_today[:bookings].each do |b|
<%=b.booked_at.strftime(’%I:%m%p’) %>,
<%=b.room.name %>,
<%=b.project.name %><br>

<%end%>
<%else%>

Nothing for today! 
<%end%>

</p>

<% end %>

<h1>Tomorrow’s Schedule:</h1>

<% @actors_tomorrow.each do |actor_tomorrow| %>
<h2><%= actor_tomorrow[:actor].name %></h2>
<p><%if actor_tomorrow[:bookings].length > 0 %>

actor_tomorrow [:bookings].each do |b|
<%=b.booked_at.strftime(’%I:%m%p’) %>,
<%=b.room.name %>,
<%=b.project.name %><br>

<%end%>
<%else%>

Nothing for tomorrow! 
<%end%>

<% end %>

Save this file as app/views/home/index.rhtml.
Now you need just one more piece: a layout, which is used as a template. In other

words, the view is displayed inside the layout. Listing 5-8 shows the layout.

CHAPTER 5 ■ CONNECTING YOUR REPORTS TO THE WORLD86

9330CH05.qxd  12/31/07  3:02 PM  Page 86



Listing 5-8. Layout for the Actor Schedule View (app/views/layouts/application.rhtml)

<html>
<head>
<title>Actor Schedule Report</title>

</head>
<body>
<%= yield %>

</body>
</html>

Save this as app/views/layouts/application.rhtml. This layout will be used automati-
cally for all pages in the application by default. You can set up a layout for just one
controller, and you can also manually override layouts for a given action.

At this point, the application is complete. 

Examining the Web Report Application
LetÕs launch the application using the built-in Rails test web server. You can do that by
using the following command:

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
** Starting Mongrel listening at 0.0.0.0:3000
** Starting Rails with development environment ...
** Rails loaded.
** Loading any Rails specific GemPlugins
** Signals ready.  INT => stop (no restart).
** Mongrel available at 0.0.0.0:3000
** Use CTRL-C to stop.

Open a web browser and enter the address http://localhost:3000/home to see the
application. You should see a result similar to Figure 5-1.
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■Note The Rails test server can use one of two web servers: WEBrick, which is installed by default, and
Mongrel, which is faster. It automatically uses Mongrel if itÕs installed. If Mongrel is not installed, it will use
WEBrick, and your output will be slightly different than what is shown in the book. However, it wonÕt make a
difference for this example.

Figure 5-1. Ruby on Rails actor schedule

To view the report on a cell phone, you would need to run this application on a pub-
lic server. If you did so, and then used your cell phone to navigate to port 3000 on the
appropriate URL, you would see something similar to Figure 5-2 (of course, the exact
view depends on the cell phone model). Additionally, you would likely add authentica-
tion and other real-world features before actually deploying this application. Nonethe-
less, as you can see, the approach of using simple semantic HTML can work well even on
cell phones.
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Figure 5-2. Ruby on Rails actor schedule on a Samsung A900 cell phone

Dissecting the Code

The bulk of the application is in the controller and the view, but before we get to that, letÕs
take a brief look at the migration (Listing 5-2), which defines the database schema for the
application:

class InitialSchema < ActiveRecord::Migration
def self.up
create_table :actors do |t|
t.column :name, :text, :length=>45
t.column :phone, :text, :length=>13

end
create_table :projects do |t|
t.column :name, :text, :length=>25

end
create_table :rooms do |t|
t.column :name, :text, :length=>25

end
create_table :bookings do |t|
t.column :actor_id, :integer
t.column :room_id, :integer
t.column :project_id, :integer
t.column :booked_at, :datetime

end
end
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def self.down
drop_table :actors
drop_table :projects
drop_table :rooms
drop_table :bookings

end
end

This migration has two methods: up and down. The up method creates several tables
using the Rails built-in column types, which are automatically mapped to database-
specific types. The down method drops the tables and is used to undo a migration. Notice
that these tables automatically have an artificial primary key column, id, added by
default. If that is undesirable, you need to explicitly state you donÕt want an id column,
by using the ;id=>false option in your create_table statement.

Next, letÕs look at the controller (Listing 5-6):

def index
@actors_today = []
@actors_tomorrow = []
Actor.find(:all).each do |actor|
@actors_today << {:actor=>actor,

:bookings=>actor.booking.find(:all, 
:conditions=>[
’TO_DAYS(booked_at)=’ <<
TO_DAYS(NOW())’])}

@actors_tomorrow << {:actor=>actor, 
:bookings=>actor.booking.find(:all, 

:conditions=>[
’TO_DAYS(booked_at)=’ <<
TO_DAYS(NOW())+1’])}

end
end

The controller has just one action, which represents the main page people will see
when they visit your page. This action prepares two lists of actors for the view: one for
todayÕs schedule and another for tomorrowÕs schedule. Each item in the list has two
parts: an actor object representing the actor and a list of bookings for the appropriate
time period.

After this controller is called, the view of the same name is automatically rendered to
the screen by Rails. Specifically, it implicitly calls the render method for you; you can
override this with your own call to the render method, which lets you render a view with
a different name or that is associated with a different controller.
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LetÕs take a look at that view (Listing 5-7) next. First, it prints out all of the actors and
their schedule for the day, as follows:

<h1>Today’s Schedule:</h1>

<% @actors_today.each do |actor_today| %>
<h2><%= actor_today[:actor].name %></h2>
<p><%if actor_today[:bookings].length > 0 %>

actor_today[:bookings].each do |b|
<%=b.booked_at.strftime(’%I:%m%p’) %>,
<%=b.room.name %>,
<%=b.project.name %><br>

<%end%>
<%else%>

Nothing for today! 
<%end%>

</p>

<%end %>

It loops through each of the actors, prints their name as an h2 element, and then
prints the bookings. It formats the booked_at time for each and prints it, along with the
room name and the project name. The stftime function formats the date into a nice,
human-readable form (see http://ruby-doc.org/core/classes/Time.src/M000297.html for
details).

Then you do a very similar loop for tomorrowÕs schedule. In fact, itÕs identical, except
for the references to @actors_today being replaced with @actors_tomorrow and similar
changes.

Note that you could easily display this data in a table, but using paragraphs and
headers gives the browser more control over wrapping, which makes it display better on
small screens, such as the cell phone display you saw in Figure 5-2.

Now that youÕve seen how easy it is to create a web application with Rails, letÕs take a
look at a slightly more complicated example.

Graphical Reporting with Rails
Although a lot of web reporting is textual, as in the previous example, itÕs also possible to
do graphical reporting with Rails. To demonstrate, letÕs re-create the team performance
report presented at the end of Chapter 4. However, instead of using Gruff to create
reports, you will use a Flash charting application. The advantage of using a Flash solution
is that it allows for interactivity. For example, you can create tool tips that report exact
values when users move their mouse over an area of the graph.
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First, letÕs create a Rails project for the application:

rails team_performance_web

create
create  app/controllers
create  app/helpers
create  app/models
create  app/views/layouts
create  config/environments
create  components
create  db
create  doc
create  lib
create  lib/tasks
create  log
create  public/images
create  public/javascripts
...

For this example, youÕll use a project called Open Flash Chart. ItÕs open source, unlike
many other Flash charting components, so you can use it on any size project without
paying licensing fees. Obtain Open Flash Chart from http://teethgrinder.co.uk/
open-flash-chart/. Unzip it into a temporary directory. Next, copy the open-flash-chart.
swf file from the root of the ZIP file into a new directory into your Rails application:
public/flash.

YouÕll also use the Flash Object plug-in, which helps you include Flash objects in
your views. Install this plug-in using the following command:

ruby script/plugin install http://lipsiasoft.googlecode.com/svn/trunk/
flashobject_helper/

Now you can start generating your code.

Creating the Controller for the Graphical Report
Begin by generating a single controller, home, using the following command:

ruby script/generate controller home
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exists  app/controllers/
exists  app/helpers/
create  app/views/home
exists  test/functional/
create  app/controllers/home_controller.rb
create  test/functional/home_controller_test.rb
create  app/helpers/home_helper.rb

For this example, you will use the players_4 database from Chapter 3, so you will
need to edit your config/database.yml file to look something like Listing 5-9.

Listing 5-9. Database Configuration File for the Graphical Report (config/database.yml)

development:
adapter: mysql
database: players_4
username: your_mysql_username_here
password: your_mysql_password_here
host: localhost

As in the previous example, youÕre creating only a development environment at this
point, so you can safely ignore the other two database connection settings for testing
and production.

Place the code shown in Listing 5-10 in config/routes.rb.

Listing 5-10. Application Routing Code (config/routes.rb)

ActionController::Routing::Routes.draw do |map|
map.connect ’performance/:game_id/:player_id’,

:controller=>’performance’,
:action=>’show’

map.connect ’performance/:game_id/:player_id.:format’,
:controller=>’performance’,
:action=>’show’

map.connect "/", :controller=>’home’

map.connect ’:controller/:action/:id’
map.connect ’:controller/:action/:id.:format’

end

CHAPTER 5 ■ CONNECTING YOUR REPORTS TO THE WORLD 93

9330CH05.qxd  12/31/07  3:02 PM  Page 93



Remove the public/index.html file, as it overrides your routing for /.
The code shown in Listing 5-11 goes in app/controllers/home_controller.rb.

Listing 5-11. Home Controller for the Web Report (app/controllers/home_controller.rb)

class HomeController < ApplicationController
def index
@available_players =Player.find(:all)
@available_games = Game.find(:all)

end
end

The code shown in Listing 5-12 goes in app/controllers/performance_controller.rb.

Listing 5-12. Web Performance Data Controller (app/controllers/performance_controller.rb)

class PerformanceController < ApplicationController
def show
@player = Player.find_by_id(params[:player_id])
@game = Game.find_by_id(params[:game_id])

@events = Event.find(:all,
:select=>’event, ’ <<

’AVG(time)/1000 as average_time’,
:group=>’events.event DESC’,
:joins=>’ INNER JOIN plays ON events.play_id=plays.id’,
:conditions=>["plays.game_id = ? AND plays.player_id= ?",

@game.id, @player.id]
).map { |event|
{:event=>event.event, 
:average_time=>event.average_time.to_i}

}

respond_to do |format|
format.html { render :layout=>false if request.xhr? }
format.text { render :layout=>false }
format.xml { render :xml=>{’player’=>@player, 

’game’=>@game,
’events’=>@events
}.to_xml(:root=>’player_performance_report’,
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:skip_types=>true)  }
end

end
end

Now you can create the models for the report.

Creating the Models for the Graphical Report
This example will use four models: event (app/models/event.rb), game (app/models/game.rb),
play (app/models/play.rb), and player (app/models/player.rb). Their code is shown in
Listings 5-13 through 5-16.

Listing 5-13. Event Model (app/models/event.rb)

class Event < ActiveRecord::Base
belongs_to :play

end

Listing 5-14. Game Model (app/models/game.rb)

class Game < ActiveRecord::Base
has_many :plays

end

Listing 5-15. Play Model (app/models/play.rb)

class Play < ActiveRecord::Base
belongs_to :game
belongs_to :player

end

Listing 5-16. Player Model (app/models/player.rb)

class Player < ActiveRecord::Base
has_many :plays

end
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Creating the View for the Graphical Report
The final pieces are the views. Place the file shown in Listing 5-17 in app/views/home/
index.html.erb.

Listing 5-17. View for the Team Performance Application (app/views/home/index.html.erb)

<h1>Team Performance Reporting</h1>

<div id="top">
<%=select ’player’, ’id’, 

[[’Click here to select a player’,""]] +
@available_players.map { |p|

[p.name, p.id] },
{:include_blank=>false} %>

<%=select ’game’, ’id’, 
[[’Click here to select a game’,""]] + 
@available_games.map { |g| 

[g.name, g.id] },
{:include_blank=>false} %> </div>

<div id="chart">
</div>

<script>

function show_report(){
$(’chart’).hide();
var player_id = $(’player_id’).value;
var game_id = $(’game_id’).value
if( player_id && game_id ) {
new Ajax.Updater("chart",

’/performance’+
’/’ + $(’game_id’).value +
’/’ + $(’player_id’).value,

{evalScripts:true,
method:’get’,
onComplete:function(){

setTimeout("$(’chart’).show();",
400);   }

}
);
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}
}
Event.observe("player_id", "change", show_report);
Event.observe("game_id", "change", show_report);

</script>

The code shown in Listing 5-18 goes in app/views/performance/show.html.erb.

Listing 5-18. Performance Controller Show HTML View (app/views/performance/
show.html.erb)

<%if @events.length>1%>

<div>
<% graph_params = { ’AllowScriptAccess’=>’SameDomain’ } %>

<%=flashobject_tag   "/flash/open-flash-chart.swf",
:size=>"850x400",
:parameters=>graph_params,
:variables=>{’data’=>"/performance/#{@game.id}

/#{@player.id}.text"} %>
</div>

<%else%>
<p> <%=@player.name%> has no recorded data for <%=@game.name%>.</p>

<%end%>

The code shown in Listing 5-19 goes in app/views/layouts/show.text.erb.

Listing 5-19. Performance Controller Show Text View (app/views/performance/show.text.erb)

<%
labels = @events.map { |e| e[:event] }
values = @events.map { |e| e[:average_time] }
min = 0
max = values.max

graph_variables = { "title"=>",{margin:10px;}",
"bar_3d"=>"60,#8E9BF0,#000000",
"values"=>"#{values.join(’,’)}",
"x_labels"=>"#{labels.join(’,’)}",

CHAPTER 5 ■ CONNECTING YOUR REPORTS TO THE WORLD 97

9330CH05.qxd  12/31/07  3:02 PM  Page 97



"y_max"=>max,
"y_min"=>min,

"x_axis_3d"=>"16",
"tool_tip"=>"#x_label#: #val#s Average Time",
"y_axis_colour"=>"#F0F0F0",
"y_grid_colour"=>"#E9E9E9",
"y_label_style"=>"12,#000000",
"x_axis_colour"=>"#6F6F7F",
"x_grid_colour"=>"#E9E9E9",
"x_label_style"=>"15,#000000",

"bg_colour"=>"#F8F8FF" } 

%>
&<%=graph_variables.to_a.map { |key,val| "#{key}=#{val}" }.join("& &") %>&

Finally, the code shown in Listing 5-20 goes in app/views/layouts/application.
html.erb.

Listing 5-20. Layout for the Team Performance View (app/views/layouts/
application.html.erb)

<html>
<head>
<title>Team Performance Web Analyzer</title>
<style>
body { font-family: verdana; }
h1 { margin-bottom:0.5em; }
#top { margin-bottom: 0; width:802px;

background-color:#efefef; padding:10px 24px; }
</style>
<%=javascript_include_tag :defaults  %>

</head>
<body>
<%=yield%>

</body>
</html>

And that completes the graphical reporting application. LetÕs take a look at it.
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Examining the Graphical Reporting Application
You can run the example by using the following command:

ruby script/server

Now open a web browser and browse to http://localhost:3000/. YouÕll see a screen
showing the available players and games, just as in the example in Chapter 4. If you select
Michael Southwick and Tech Website Baron from the drop-down lists, you will see a
screen similar to Figure 5-3.

Figure 5-3. Flash chart showing player statistics

As you move your mouse over the various elements, you will see a tool tip with the
details of each item; it should also highlight slightly.

LetÕs take a look at the code line by line.
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Dissecting the Code

The models and application layout are fairly straightforward. The models are the same
ones you used in Chapters 3 and 4. The application layout (Listing 5-20) is just a short
wrapper for the application, which includes a bit of CSS to make the application more
attractive. It does contain one important line:

<%=javascript_include_tag :defaults  %>

This includes the default list of JavaScript files, which includes Prototype by default.
Because the Flash Object plug-in adds itself to the list of defaults, this line also includes
the Flash Object plug-in for you. 

■Note You need Prototype, as itÕs used later in this example. However, if you need to include Flash Object
by itself, you can use this line of code: <%= javascript_include_tag "flashobject" %>.

Next, letÕs examine the config/routes.rb file (Listing 5-10), which controls the URLs
for the entire application:

ActionController::Routing::Routes.draw do |map|
map.connect ’performance/:game_id/:player_id’,

:controller=>’performance’,
:action=>’show’

map.connect ’performance/:game_id/:player_id.:format’,
:controller=>’performance’,
:action=>’show’

map.connect "/", :controller=>’home’

map.connect ’:controller/:action/:id’
map.connect ’:controller/:action/:id.:format’

end

The first route is a route that defines URLs of the form performance/game_id/
player_id. The second route defines URLs that specifically set an output type, like
performance/game_id/player_id.xml and performance/game_id/player_id.html. The next
route specifies that / should map to the Home controller. The remaining routes are catchall
routes. Although they are not used in the current version of this application, itÕs wise to
include them so that you can easily add new controllers.
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LetÕs examine the Home controller (Listing 5-11) next:

class HomeController < ApplicationController
def index
@available_players =Player.find(:all)
@available_games = Game.find(:all)

end
end

This code is pretty straightforward. It populates a list of available players and games,
which is passed to your view. LetÕs take a look at that view next. 

The first part of the view for the application (Listing 5-17) uses the @available_players
and @available_games variables, and constructs two select boxes, which let users choose a
player and game combination to view:

<h1>Team Performance Reporting</h1>

<div id="top">
<%=select ’player’, ’id’, 

[[’Click here to select a player’,""]] +
@available_players.map { |p|

[p.name, p.id] },
{:include_blank=>false} %>

<%=select ’game’, ’id’,
[[’Click here to select a game’,""]] +
@available_games.map { |g|

[g.name, g.id] },
{:include_blank=>false} %> </div>

<div id="chart">
</div>

This code creates two drop-down lists from the data passed from the controller. You
use the map method to turn each array of Active Record objects into the type of array that
the select tag expects: an array of arrays, with the first element as the label and the sec-
ond element as the value. This means that for the player Matthew Gifford, for example,
the playerÕs name will be displayed in the drop-down list, but the control will actually
have the value 1 (the playerÕs ID), which youÕll use to display the appropriate chart. This
code also puts a blank ÒClick here to select . . .Ó entry at the top of each drop-down list.
This entry has a label but no value, and it serves to tell the user what to do.

The second div, which has the ID chart, will be used to store the chart. The following
JavaScript makes that happen:
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<script>

function show_report(){
$(’chart’).hide();
var player_id = $(’player_id’).value;
var game_id = $(’game_id’).value
if( player_id && game_id ) {
new Ajax.Updater("chart",

’/performance’+
’/’ + $(’game_id’).value +
’/’ + $(’player_id’).value,

{evalScripts:true,
method:’get’,
onComplete:function(){
setTimeout("$(’chart’).show();",

400);   }
}

);
}

}
Event.observe("player_id", "change", show_report);
Event.observe("game_id", "change", show_report);

</script>

This JavaScript code defines a new function, show_report, and then uses PrototypeÕs
Event.observe function to run the show_report function whenever either of the drop-down
lists changes. The show_report button hides the existing chart, and then checks if both a
player and game were selected. If neither or just one of them was selected, then the rou-
tine does nothing. If both are selected, then it uses Ajax.Updater to call the show method of
the Performance controller, passing it both the ID of the selected game and the ID of the
selected player. (Note that you donÕt need to specify explicitly that itÕs the show action,
because you defined an appropriate route in your routes.rb file.)

The Ajax.Updater call has three important optional parameters passed to it: 

¥ The first is evalScripts, which ensures that JavaScript code passed by the
Performance controller is executed. By default, code retrieved by Ajax.Updater
is not executed.

¥ The second is the method parameter. By default, Ajax.Updater uses a POST request,
and since this is a read-only request that does not affect the state of the database, it
should be a GET request.

CHAPTER 5 ■ CONNECTING YOUR REPORTS TO THE WORLD102

9330CH05.qxd  12/31/07  3:02 PM  Page 102



¥ The third is a callback, onComplete, which will run when Ajax.Updater has finished
updating the control. This is a small fix for a bug in the Flash Object plug-in, which
results in a ÒYou do not have Flash installedÓ message appearing while the page is
loading. To avoid the problem, you wait 400 milliseconds to redisplay the chart
component.

Next, letÕs take a look at the Performance controller (Listing 5-12):

class PerformanceController < ApplicationController
def show
@player = Player.find_by_id(params[:player_id])
@game = Game.find_by_id(params[:game_id])

@events = Event.find(:all,
:select=>’event, ’ <<

’AVG(time)/1000 as average_time’,
:group=>’events.event ASC’,
:joins=>’ INNER JOIN plays ON events.play_id=plays.id’,
:conditions=>["plays.game_id = ? AND plays.player_id= ?",

@game.id, @player.id]
).map { |event|
{:event=>event.event,
:average_time=>event.average_time.to_i}

}

respond_to do |format|
format.html { render :layout=>false if request.xhr? }
format.text { render :layout=>false }
format.xml { render :xml=>{’player’=>@player,

’game’=>@game,
’events’=>@events
}.to_xml(:root=>’player_performance_report’,

:skip_types=>true)  }
end

end
end

This code sets the @player and @game variables, which allow the view to know which
player and game were selected and display the information, and then it prepares the
data. It retrieves the performance data using SQL that is similar to the example at the end
of Chapter 4, but it uses find to retrieve the values instead of find_by_sql. The routine
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then maps it into an array of hashes, with each hash having an event value and an
average_time value. 

■Note The reason the raw array of Event values isnÕt passed directly is that you need to call the to_i
method on average_time, since Rails doesnÕt do that for you. This would require knowledge of the con-
trollerÕs internal structure to be embedded in the view, which violates MVC separation. By remapping it into a
new data structure and calling to_i on the average_time method, you can have a controller-agnostic view.
This has the benefit of letting you change the way this data is produced without affecting the view. As long
as the data passed to the view is an array of hashes with the appropriate values, it should work.

Finally, a respond_to block is used to provide varying results depending on which for-
mat is called. For example, the URL http://localhost:3000/performance/5/1 will use the
HTML format, since thatÕs the default format specified in routes.rb.

The first format is HTML. This is the code that is called by the show_report JavaScript
function in the Home controller. Note that it disables the layout if itÕs being called by an
Ajax call. The request.xhr? method will return true during an XmlHttpRequest (XHR)
request, and in that case, the layout is disabled.

The second format is text. This is the format that Open Flash Chart uses to store its
data. The first format, HTML, calls this format to retrieve the data. This does mean that
the SQL is executed twice. It is necessary because the chart component should not be
rendered if there is no data for the player/game combination; instead, a message should
be displayed. You can detect that by running the computation for the HTML format as
well as the other formats.

The last format isnÕt used in the example, but it demonstrates how easy it is to add
machine-readable formats to Rails 2.0 applications. The XML format can be read by an
application written in almost any language, as well as a desktop application such as
Microsoft Access. For example, the XML generated by this code for player Matthew
Gifford and game Tech Website Baron can be seen at the URL http://localhost:3000/
performance/5/1.xml and looks like this:

<player-performance-report>

<game>
<id>5</id>
<name>Tech Website Baron</name>

</game>

<player>
<drink>Moxie</drink>
<id>1</id>
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<name>Matthew Gifford</name>
<nickname>m_giff</nickname>
<salary>89000.0</salary>

</player>

<events>

<event>
<event>Went Public</event>
<average-time>93</average-time>

</event>

<event>
<event>Built PR</event>
<average-time>72</average-time>

</event>

<event>
<event>Built MC</event>
<average-time>54</average-time>

</event>

<event>
<event>Built DC</event>
<average-time>13</average-time>

</event>
</events>

</player-performance-report>

The exact appearance of the XML is controlled by two optional parameters passed to
the to_xml method: :root=>’player_performance_report’ and :skip_types=>true. The first,
:root, sets the name of the root node to be easier to read; otherwise, it would simply be
Òhash,Ó which isnÕt very descriptive. The second removes the type attributes, such as
type="array" for the <events> element; those attributes clutter up the XML without
adding much information.

Other optional parameters to to_xml are :include, which lets you specify exactly
which elements to include, and :except, which lets you specifically exclude elements,
such as password fields. You can find out more about to_xml at Ryan DaigleÕs blog:
http://ryandaigle.com/articles/2007/4/13/what-s-new-in-edge-rails-a-more-flexible-
to_xml.

Next, letÕs take a look at the view that contains the Flash container for the chart
(Listing 5-18):
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<%if @events.length>1%>

<div>
<% graph_params = { ’AllowScriptAccess’=>’SameDomain’ } %>

<%=flashobject_tag   "/flash/open-flash-chart.swf",
:size=>"850x400",
:parameters=>graph_params,
:variables=>{’data’=>"/performance/#{@game.id}

/#{@player.id}.text"} %>

</div>

<%else%>
<p> <%=@player.name%> has no recorded data for <%=@game.name%>.</p>

<%end%>

If the user/game combination has no data, the view displays a message to that effect.
If the user has selected a player and game, the view will use flashobject_tagÑprovided
by the Flash Object plug-inÑto include a graph. The data for the graph comes from the
path /performance/game_id/player_id.text.

Although itÕs possible to include Flash objects directly in your HTML views using
EMBED tags, thatÕs not a good idea. If the user doesnÕt have Flash installed, you should dis-
play a message stating that Flash is required to see the content. Additionally, if you use
EMBED tags, Internet Explorer requires users to click Flash objects to activate them and dis-
play their content, which is annoying. The Flash Object plug-in will take care of both
problems. It will check if Flash is installed, and if not, it will display the message. The
plug-in also inserts the objects dynamically, which avoids the Internet Explorer click-to-
activate issue.

Next, letÕs take a look at the last view, app/views/performance/show.text.erb
(Listing 5-19):

<%
labels = @events.map { |e| e[:event] }
values = @events.map { |e| e[:average_time] }
min = 0
max = values.max

%>

First, you loop through the @events array and pull out the event and average_time
from each element. The events are used as labels; the average time is used as values. Note
that this code is in here and not in the controller to keep their concerns separate. You
could pass the labels and values directly to the view, but that would require the controller
code to embody knowledge of how Open Flash Chart works, which would violate MVC
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separation. It would also add code that is irrelevant to the three other output formats to
the controller.

Next, the code sets a few view-specific options:

graph_variables = { "title"=>",{margin:10px;}",
"bar_3d"=>"60,#8E9BF0,#000000",
"values"=>"#{values.join(’,’)}",
"x_labels"=>"#{labels.join(’,’)}",
"y_max"=>max,
"y_min"=>min,
"x_axis_3d"=>"16",
"tool_tip"=>"#x_label#: #val#s Average Time",
"y_axis_colour"=>"#F0F0F0",
"y_grid_colour"=>"#E9E9E9",
"y_label_style"=>"12,#000000",
"x_axis_colour"=>"#6F6F7F",
"x_grid_colour"=>"#E9E9E9",
"x_label_style"=>"15,#000000",

"bg_colour"=>"#F8F8FF" } 
%>

&<%=graph_variables.to_a.map { |key,val| "#{key}=#{val}" }.join("& &") %>&

Many of these options are fairly self-explanatory. For example, x_axis_colour controls
the color of the x axis lines. The y_ticks parameter is a comma-delimited list of three
parameters, which control the ticks (the small lines that point to numeric labels) on the
left side of the graph. The first y_ticks parameter is the distance from the ticks to the
labels, the second is the distance from the labels to the chart itself, and the third is the
total number of ticks. You can get a full list of parameters from http://teethgrinder.co.
uk/open-flash-chart/.

The final line of the code converts the hash into key=value pairs surrounded by
ampersands, which is the data format required by Open Flash Chart.

Summary
This chapter demonstrated how you can easily use Rails, along with the techniques
youÕve already learned, to quickly create web applications that serve reports as textual
HTML or as Flash charts. Rails is a fast and easy way to create reporting software. The
Web is ubiquitous, which gives it implicit deployment advantages, and Rails is a great
way to create web applications.
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However, while Rails takes care of many of the problems inherent in web applica-
tions, it cannot address all software issues. YouÕre still likely to encounter various
application-specific problems. The rest of this book is dedicated to examples of how
you can solve specific reporting problems with Ruby.
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Tracking Auctions with eBay

Essentially, business is about money changing hands, and for that to happen, you need
to have a buyer and a seller who need to connect somehow. Where they connect, of
course, is a marketplace. Marketplaces come in many varieties, from a high-profile dia-
mond market in London to a corner flea market in Wyoming. Of course, most businesses
choose their marketplace according to the ability to reach their customers. eBay is per-
haps the worldÕs largest marketplace for many types of goods.

Unfortunately, itÕs not enough to simply sell your product on eBay. You need to intel-
ligently price, describe, and promote it. This requires experimentation with all of the
possible factors, as well as the ability to analyze which tactics increase sale price and vol-
ume. You also need to assess how cost efficient each factor is, since some factors are not
free. For example, eBay allows sellers to place small icons next to a listing or to boldface
the listingÕs title for a small fee. For a much larger fee, you can place your listing in a spe-
cial Òfeatured itemsÓ category, which appears at the top of every search. Any of these
options may or may not be appropriate, and reporting can help you decide which
options to use.

Of course, there are many other reasons why you might want to produce reports
based on your eBay-driven initiatives. For example, you may have hired an intern to list a
certain number of items per day, and you want to ensure that the intern is actually doing
her job. Or you may not choose to sell on eBay at all, but rather want to make sure that no
competitor is selling inferior goods on eBay and claiming they are yours.

Fortunately, the work of creating eBay reports does not have to be done by hand, as
youÕll learn in this chapter.

Using eBay APIs
eBay devotes an entire site to its various developer APIs. Although a Ruby example isnÕt
available on eBayÕs site, itÕs reasonably easy to write Ruby code that accesses the APIs.

eBay offers several different APIs. This chapter focuses on one particular variant: the
REST API. 
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The REST API is accessed using simple HTTP GET and POST requests, which return
XML responses. As youÕll learn in this chapter, both the request and response phases are
easily handled by Ruby. The eBay REST API, although considerably easier to use than the
full eBay API, is limited to retrieving information. You cannot post new items for sale
using that API. Fortunately, read-only access is fine for reporting purposes. You can find
out the full documentation for eBayÕs REST API at http://developer.ebay.com/
developercenter/rest/eBayRESTAPIGuide.pdf.

Before you can do anything with the eBay API, you need to sign up and retrieve an
authorization token. Visit http://developer.ebay.com/ to create an eBay developer
account. 

After youÕve created an account, you need to generate a set of authorization keys,
which is fairly straightforward. As shown in Figure 6-1, you can create keys for either
eBayÕs main site, called production, or for its test site, called sandbox. To follow the
example in this chapter, you should create keys for the production site.

Figure 6-1. eBay developer authorization key page
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Next, youÕll be asked whether you want to create an authorization token, and you
should select to do so. Authorization tokens are used to access the REST API, whereas
authorization keys can be used to access eBayÕs full developer API. The authorization
token is only slightly different from a set of authorization keys (and, truth be told, itÕs not
really clear why eBay has two separate authorization systems). YouÕll need an eBay.com
account in order to create an authorization token. Remember your eBay.com username,
as youÕll need to use it in conjunction with your authorization token.

Obtaining Competitive Intelligence via eBay
Web Services
Suppose you own a business selling, say, musical instruments to the public, and you
want to use eBayÕs web services to make sure your equipment is competitively priced.
You would like to sell the instruments rapidly, so you donÕt want to price them too high,
but you would also like to have as high a profit margin as possible, so you donÕt want to
price them too low.

Of course, many people are selling instruments on eBay. You want to use eBayÕs REST
API to perform searches on your various competitors, finding out how much they are
getting for various items. Fortunately, itÕs easy to use Hpricot, a Ruby-based HTML and
XML parsing library, to do just that. This chapterÕs example will use eBayÕs REST API and
Hpricot to perform searches on multiple competitors, parse the result, and figure out the
average price.

To present the report, youÕll write the result to a PDF file, using the LaTeX document-
preparation system. PDFs are particularly useful for a couple reasons. Unlike HTML,
they appear almost identical in print as they do on the screen. Also, they can easily be 
e-mailed or saved on disk. (Modern web browsers permit HTML pages to be saved to disk
with images, but most end users are not savvy enough to do this, and this facility will not
work with complicated web pages.)

WHY LATEX?

There are many ways to produce PDFs using Ruby, so you might wonder why LaTeX is being used in
this chapter. After all, LaTeX is an older technology that can be relatively hard to learn, particularly com-
pared with Ruby. However, LaTeX has two large advantages over the alternatives: itÕs fast, and itÕs
flexible. LaTeX can perform a huge array of PDF-formatting tasksÑranging from automatic page num-
bering, to footnotes, to mathematical formulas, to printing address labelsÑand it can create even very
large PDF reports quickly.
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On the othe hand, as mentioned, LaTeX is not the most user-friendly tool. If youÕre looking for
another solution, you can try two other PDF-generation techniques demonstrated in this book:

¥ Converting HTML to PDF is an easy technique to use, as the source is HTML. However, you donÕt
have detailed control over your formatting, since HTML is a very different format from PDF. This
technique is demonstrated in Chapter 8.

¥ Using PDF::Writer is more flexible than HTML-to-PDF conversion, but slower and less flexible than
LaTeX. However, PDF::Writer is written in pure Ruby, so if you pefer to use a pure Ruby library
with no external dependencies, thatÕs the way to go. An example of using PDF::Writer along with
Gruff to create PDF graphs is presented in Chapter 10.

Installing Hpricot and LaTeX
For this example, youÕll need both Hpricot and a LaTeX distribution installed. The LaTeX
distribution you use depends on your operating system:

Windows: You can obtain MiKTeX, a TeX/LaTeX distribution for Windows, from
http://miktex.org.

Mac OS X: You can obtain a TeX/LaTeX distribution for OS X at http://tug.org/
mactex/. If you have a preferred ports manager for OS X, such as Fink or MacPorts,
you can probably install LaTeX using that as well.

Linux: If youÕre running Linux, LaTeX may already be installed. If not, you should be
able to install it easily using your systemÕs package manager. 

¥ The command for Debian Linux and related distributions (Ubuntu, for
example) is apt-get install texlive.

¥ For Red Hat—based distributions, you should be able to use the command sudo
yum install tetex-latex.

YouÕll also need to install Hpricot. You can install it using the following command:

gem install hpricot

YouÕll find that Hpricot is very easy to use. For example, you could parse a simple
HTML document using Hpricot like this:

require ’hpricot’
html_document = "
<html>
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<body>
<h1>Test Document</h1>

<p>This is the first test paragraph.</p>
<p>This is the second test paragraph.</li>

</body>
</html
END

parser=Hpricot.parse(html_document)

(parser/:p).each do |list_item|
puts list_item.inner_html

end

If you ran this example, you would get these results:

This is the first test paragraph.
This is the second test paragraph.

This example simply divides your Hpricot parser document by :p (parser/:p).
Because Hpricot interprets divide as Òsearch by,Ó it returns an array of all of the p tags. You
then use the inner_html method, which returns the HTML code inside that element, to
print out the contents of each of your test paragraphs. Of course, you can use Hpricot to
search by other tags, and you can perform more complicated searches, such as finding all
of the p tags inside a div of a certain class. You can find out more about using Hpricot at
http://code.whytheluckystiff.net/hpricot/ or in my Apress book Practical Ruby Gems.

Coding the eBay Report
Now letÕs look at the code for the example. Since itÕs fairly complicated, IÕve divided it into
parts. The first part, shown in Listing 6-1, includes the various libraries required and the
setup code. Make sure you set your path to pdflatex.exe appropriately.

Listing 6-1. Average Price Reporter, Part 1 (average_price_report.rb)

require ’rexml/document’
require ’net/http’
require ’uri’
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require ’hpricot’

(puts "usage: #{$0} keyword1,keyword2 seller1,seller2"; exit) unless ARGV.length>1

keywords=ARGV.shift.split(’,’)
sellers=ARGV.shift.split(’,’)
sellers << nil # This line adds an entry that displays all sellers; 

# note that you can delete this line if
# you do not want your output to display 
# an average for all sellers.

path_to_pdflatex = ’/somepath/pdflatex.exe’ 
# Make sure you insert your path to pdflatex here.

Next is a class, eBaySearch, which the application will use to search eBay for prices, as
shown in Listing 6-2.

Listing 6-2. Average Price Reporter, Part 2 (average_price_report.rb)

class EBaySearch
@@ebay_config = {
:ebay_address=> ’rest.api.ebay.com’,
:request_token => ’my_request_token’, 
:user_id => ’my_ebay_user_id’ }.freeze   # Insert your request token 

# and eBay user ID here.

def self.get_average_price(keyword, seller_id=nil)

params = {
# Authorization information . . .
’RequestToken’  => @@ebay_config[:request_token],
’RequestUserId’ => @@ebay_config[:user_id],

# Function name
’CallName’ => ’GetSearchResults’,

# Search parameters
’Query’=>URI.escape(keyword), # Note that only

# some parameters are escaped.
# This is because the RequestToken
# is already escaped for URLs, so 
# re-URL encoding would cause 

CHAPTER 6 ■ TRACKING AUCTIONS WITH EBAY116

9330CH06.qxd  12/31/07  3:08 PM  Page 116



# problems; otherwise, we could just
# run all of these values through a URI.escaping
# loop.

’ItemTypeFilter’ => 3,   # Search all items, 
# including fixed price items.
# If you change this to 2,
# you’ll get fewer results,
# but it won’t include in-progress
# auctions, which may make your
# results more accurate.

’SearchInDescription’=>0, # Do not search inside of
# description, since it’s easy to say
# "this item is like XYZ other item"
# in a description, thus throwing off our
# average.

# Return data parameters
’Schema’ =>1, # Use eBay’s new style XML schema instead of

# of the old, deprecated one.
’EntriesPerPage’ =>100, # Return at most 100 entries.

# Note that for performance reasons,
# this code does not iterate through the pages,
# so it will calculate the average of
# only the first hundred items on eBay.

’PageNumber’ =>1

}

if seller_id  # If the caller does not pass a seller id,
# this function will search across all sellers.

params[’IncludeSellers’] = URI.escape(seller_id)

# eBay usernames are currently limited to alphanumeric characters
# and underscores, so this may not be necessary, but it’s escaped
# just in case.

end

url_path = "/restapi?" << params.map{|param, value| "#{param}=#{value}"}.join("&")
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response_body = Net::HTTP.get($ebay_config[:ebay_address], url_path)
hpricot_doc = Hpricot.XML(response_body)

total_price = 0.0
result_count = 0

(hpricot_doc/:SearchResultItem).each do |item| # Iterate through 
# each SearchResultItem element.

price_element = (item/:CurrentPrice)  # Find the CurrentPrice element 
# inside of each SearchResultItem element.

if price_element # If it has a price . . .

total_price = total_price +  price_element.first.innerHTML.to_f 

#. . . then pull out the
# inside of the element,
# convert it to a float,
# and add it to the total.

# Note that the method is called innerHTML, but
# actually returns the inside of the element.
# This is because Hpricot was originally an HTML
# parsing library.

result_count = result_count + 1

end
end 

if result_count > 0
average_price = (total_price/result_count) 

else
average_price = nil 

end

[result_count, average_price] # Return the number of results and 
# average price as an array.

end

end
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■Note YouÕll need to replace the request token and eBay username with the appropriate values. They are
marked with italics in Listing 6-2. See the ÒUsing eBay APIsÓ section earlier in this chapter for instructions on
how to sign up for an eBay developer account and create an authorization token.

Finally, the last part of the code, shown in Listing 6-3, will create the report in LaTeX
and print out the results to a PDF file.

Listing 6-3. Average Price Reporter, Part 3 (average_price_report.rb)

class String
def latex_escape()

replacements= {  ’\\’ =>’$\backslash$’,
’$’=>’\$’,
’%’=>’\%’,
’&’=>’\&’,
’_’=>’\_’,
’~’=>’*~*’,
’#’=>’\#’,
’{’=>’$\{$’,
’}’=>’$\}$’,
}

self.gsub(/[#{replacements.keys.join(’|’)}]/) do |match|
replacements[match]

end

end
end

temporary_latex_file=’average_price_report.tex’ # This file name will also control 
# the output file name. The 
# file will be named 
# average_price_report.pdf.

latex_source=’
\documentclass[8pt]{article}

\begin{document}
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\huge                                    % Switch to huge size and
\textbf{Competitor Average Price Report} % print a header at the

% top of the page.

\vspace{0.1in}                           % Add a small amount of
% whitespace between the
% header and the table.

\normalsize                              % Switch back to normal size.

\begin{tabular}{llll}                    % Start a table with four 
% left-aligned columns.

\textbf{Item}&                           % Four headers, each in bold,
\textbf{Seller}&                         % with labels for each column.
\textbf{Count}& 
\textbf{Average Price}\\\\

’

keywords.each do |keyword|
first=true
sellers.each do |seller|
total_items, average_price = *EBaySearch.get_average_price(keyword, seller)

latex_source << " 
\\textbf{#{first ? keyword.latex_escape : ’ ’}} & 
#{seller ? seller.latex_escape : ’First 100 eBay Results’} &
#{total_items} & 
\\#{average_price ? (’$%0.2f’ % average_price) : ’’}
\\\\  " 

# Note that the character & is the marker for the end of a cell, and
# that the sequence \\\\ is two escaped backslashes, which mark 
# the end of the row.

first=false # This marker controls whether to redisplay the keyword.
# For visual formatting reasons, each keyword is 
# shown only once.

end
end
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latex_source << ’
\end{tabular}
\end{document}’

fh = File.open(temporary_latex_file, ’w’)
fh.puts latex_source
fh.close

puts "Searched #{
keywords.length} keywords and #{
sellers.delete_if {|s| s.nil?}.length

} sellers for a total of #{
sellers.length*keywords.length

} eBay searches."

puts ‘"#{path_to_pdflatex}" #{temporary_latex_file} --quiet‘ # Runs PDFLatex with
# the --quiet switch, which eliminates much of the chatter it usually displays.
# It will still display errors, however.

puts "Wrote report to average_price_report.pdf"

Save all the code as average_price_report.rb. 
Note that I cannot include any specific eBay IDs in this book, but you can feel free to

go to the eBay site, perform a random search, and insert a few user IDs and keywords
into a command, like this one:

ruby average_price_report.rb "keyword1,keyword2" "seller_id1,seller_id2,seller_id3"

The results should look something like this:

Searched 2  keywords and 3 sellers for a total of 6 eBay searches.
entering expanded_mode . . .
Wrote report to average_price_report.pdf

This will create a file called average_price_report.pdf. If you open it, you should see
something similar to Figure 6-2.
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Figure 6-2. Average price report output PDF in Adobe Reader

LetÕs take a look at a few important lines from this example.

Dissecting the eBay Web Services Code

In Listing 6-2, the script first parses the arguments from the command line, which is
fairly straightforward. After that, you define a class that can be used to get the average
price of certain combinations of keywords and sellers:

class EBaySearch
@@ebay_config = {
:ebay_address=> ’rest.api.ebay.com’,
:request_token => ’my_request_token’, 
:user_id => ’my_ebay_user_id’ }.freeze   # Insert your request token 

# and eBay user ID here.
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def self.get_average_price(keyword, seller_id=nil)

params = {   
# Authorization information . . .
’RequestToken’  => @@ebay_config[:request_token],
’RequestUserId’ => @@ebay_config[:user_id],

# Function name
’CallName’ => ’GetSearchResults’,

# Search parameters
’Query’=>URI.escape(keyword), # Note that only

# some parameters are escaped.
# This is because the RequestToken
# is already escaped for URLs, so 
# re-URL encoding would cause 
# problems; otherwise, we could just
# run all of these values through a URI.escaping 
# loop.

’ItemTypeFilter’ => 3,    # Search all items, 
# including fixed price items.
# If you change this to 2,
# you’ll get fewer results,
# but it won’t include in-progress
# auctions, which may make your
# results more accurate.

’SearchInDescription’=>0, # Do not search inside of
# description, since it’s easy to say 
# "this item is like XYZ other item"
# in a description, thus throwing off our
# average.

# Return data parameters
’Schema’ =>1,             # Use eBay’s new style XML schema instead

# of the old, deprecated one.

’EntriesPerPage’ =>100,   # Return at most 100 entries. 
# Note that for performance reasons,
# this code does not iterate through the pages,
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# so it will calculate the average of
# only the first hundred items on eBay.

’PageNumber’ =>1

}

As you can see, this class has just one method, and the first thing you do is create a
hash that represents the parameters youÕll pass to eBayÕs web services. The most impor-
tant parameter is CallName, which controls which of the various available functions you
call. In this case, you call GetSearchResults, which returns the result of an eBay search,
logically enough. A number of other function calls are available, and each can be used in
a manner similar to this one.

The second most important parameter is the Query parameter, which specifies the
keywords to search by. However, you need to optionally search by seller as well, so the
next chunk of code adds a second parameter if desired:

if seller_id  # If the caller does not pass a seller id,
# this function will search across all sellers.

params[’IncludeSellers’] = URI.escape(seller_id)

# eBay usernames are currently limited to alphanumeric characters
# and underscores, so this may not be necessary, but it’s escaped
# just in case.

end

If the method is passed a seller_id that isnÕt false or nil, you add a new parameter to
your call to GetSearchResults: IncludeSellers, which specifies which sellers to search for.
If a call to GetSearchResults has both an IncludeSellers and a Query parameter, it will
search for both; if the call has just an IncludeSellers value, it will return everything from
that seller. (If it has just a Query parameter, it will search for that keyword without regard
to who is selling the item.)

Next, since youÕve created an array of parameters to be passed to the eBay web serv-
ices API, you need to begin constructing the actual URL you will send, as follows:

url_path = "/restapi?" << params.map{|param, value| "#{param}=#{value}"}.join("&")

response_body = Net::HTTP.get($ebay_config[:ebay_address], url_path)

The first line constructs the URL, turning the params hash into pairs of the form
name=value. These pairs are then joined by & symbols, and the resulting string is the path
youÕll use to call the eBay REST API.
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The second line actually calls the API, using the Net::HTTP.get method. This is a con-
venience method that skips several steps for you. Normally, you would need to open a
connection to the server, request the document represented by url_path, and then close
the connection. Fortunately, the Net:HTTP.get method does all that and returns a string,
which represents the body of eBayÕs response to your request.

Next, you need to create an Hpricot object to parse the response. After that, you can
use Hpricot to loop through the XML:

hpricot_doc = Hpricot.XML(response.body)

Incidentally, the XML youÕre parsing looks something like this:

<GetSearchResultsResponse xmlns="urn:ebay:apis:eBLBaseComponents">
<Timestamp>2007-08-12T20:31:11.148Z</Timestamp>
<Ack>Success</Ack>
<Version>525</Version>
<Build>e525_core_Bundled_5124914_R1</Build>
<SearchResultItemArray>
<SearchResultItem>
<Item>
<ItemID>120148832189</ItemID>
<ListingDetails>
<StartTime>2007-08-05T13:39:30.000Z</StartTime>
..snip...
<CurrentPrice currencyID="USD">12.95</CurrentPrice>
. . .

Essentially, you want to pull all of the SearchResultItem elements out of the docu-
ment, and then retrieve the CurrentPrice elements from each of those. For each
SearchResultItem element, you add the CurrentPrice of the object to the total. You also
keep track of the total number of results.

total_price = 0.0
result_count = 0

(hpricot_doc/:SearchResultItem).each do |item| # Iterate through 
# each SearchResultItem element

price_element = (item/:CurrentPrice)       # Find the CurrentPrice element
# inside of each SearchResultItem element.

if price_element # If it has a price . . .

total_price = total_price +  price_element.first.innerHTML.to_f 

CHAPTER 6 ■ TRACKING AUCTIONS WITH EBAY 125

9330CH06.qxd  12/31/07  3:08 PM  Page 125



#. . . then pull out the
# inside of the element,
# convert it to a float,
# and add it to the total.

# Note that the method is called innerHTML, but
# actually returns the inside of the element.
# This is because Hpricot was originally an HTML
# parsing library.

result_count = result_count + 1
end

end 

As you can see, Hpricot has a very simple interface. You use the divide operator (/) to
extract all of the children of a certain type. The expression hpricot_doc/:SearchResultItem
extracts all of the <SearchResultItem> elements and their children, and you then loop
through them. For each of those items, you extract all of the <CurrentPrice> elements
using the divide operator. Since the divide operator always returns an arrayÑeven when
thereÕs just one elementÑyou then call the first method on that array, extracting the first
element. Next, you call the innerHTML method, which returns the inside text of the ele-
ment. Finally, you call to_f on the inside text, which converts it into a float, and then add
the price to the total price.

Note that there is a bit of a trade-off here. eBay web services do not have a feature to
search for listings in the past, so you are limited to searching among currently available
listings. (The documentation does indicate that recently finished auctions may be
included, though.) As a result, some auctions may not be finished, and you can retrieve
only the current price. Since most of the auctions are likely to go higher, you can use this
average as only a rough guide of an objectÕs value. On the other hand, itÕs unlikely that
the objects will drop in price, so the results are very useful as minimum prices.

■Note Auctions occasionally drop in price. Bidders can cancel bids for a limited variety of reasons, and
sellers can cancel bids for a similarly limited set of reasons. Both situations are uncommon, however.
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MAKING THE PRICES MORE ACCURATE

You have a couple ways to make the prices obtained by the eBay report more accurate:

¥ Limit listings to fixed price eBay store listings, which you can do by changing the
ItemTypeFilter parameter of your params hash to 2. Since this will not include regular
auctions, it will limit the scope significantly, and if the goods you are searching for are
uncommon, this could cause a problem.

¥ Search all auctions, but only to examine their Buy It Now price. Buy It Now prices are prices set
by the seller, which the seller considers sufficient to stop the auction. If a user clicks Buy It Now,
he agrees to pay that price regardless of the current auction price. Since that represents a static
value set by the seller, you may consider it more accurate. You can easily check this instead of
the current auction price by replacing :CurrentPrice with :BuyItNowPrice. (Note that if you
do that, it wonÕt count items without Buy It Now prices; this is because of the if statement
checking for the existence of the price element.)

As you can see, the downside is that these approaches come at the expense of having less data to
work with in your report,

Now you need to return the data to the caller of your method, as follows:

if result_count > 0
average_price = (total_price/result_count) 

else
average_price = nil 

end

[result_count, average_price] # Return the number of results and 
# average price as an array.

end

end

The first if statement checks if you have any results. If so, you calculate the average
as the total divided by the number of results, and return the average and the total. If not,
you return a zero total and nil as an average.

Next, letÕs take a look at the code that creates the PDF.
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Dissecting the PDF Creation

The first thing that you do in the output routine in Listing 6-3 is define a new method
called escape_latex. This will take arbitrary strings and make them safe to be included
in a LaTeX script, so that characters that would usually have a special meaning will be
included as text literals instead. This method is added to the String class, so that it can
be called on any string. (This may seem very unusual to developers from nondynamic
language backgrounds, but itÕs quite a common Ruby idiom.)

class String
def latex_escape()

replacements= {  ’\\’ =>’$\backslash$’,
’$’=>’\$’,
’%’=>’\%’,
’&’=>’\&’,
’_’=>’\_’,
’~’=>’*~*’,
’#’=>’\#’,
’{’=>’$\{$’,
’}’=>’$\}$’

}

self.gsub(/[#{replacements.keys.join(’|’)}]/) do |match|
replacements[match]

end

end
end

Note that many escape routines are simpler, but unfortunately, LaTeX has a fairly
complex set of escape sequences. You cannot simply escape a list of strings with their
backslashed counterparts, since they arenÕt all simple backslash substitutions, and sub-
stitutions contain earlier ones; the substitution for the backslash character contains
dollar signs, for example. You therefore need to loop through the string using just a
single regular expression, which you create using a character class consisting of each of
the special characters, and you pass it to the gsub method. However, you donÕt pass a
replacement string; instead, you pass a block, which lets you look up the appropriate
substitution for each of the special characters.

Next, you start a string buffer, which will contain your document before itÕs written to
a file:
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temporary_latex_file=’average_price_report.tex’ # This file name will also control 
# the output file name. The 
# file will be named
# average_price_report.pdf.

latex_source=’
\documentclass{article}

\begin{document}

\huge                                    % Switch to huge size and
\textbf{Competitor Average Price Report} % print a header at the

% top of the page.

\vspace{0.1in}                           % Add a small amount of
% whitespace between the
% header and the table.

\normalsize                              % Switch back to normal size.

\begin{tabular}{llll}                    % Start a table with four 
% left aligned columns.

\textbf{Item}&                           % Four headers, each in bold,
\textbf{Seller}&                         % with labels for each column.
\textbf{Count}& 
\textbf{Average Price}\\\\

’

The string in this code is a header for the LaTeX file. It contains a header with big
text, a vertical space, and then a table with four columns. You can see a brief explanation
of each element in the code comments. (The % symbol is a comment character in LaTeX,
which is why each comment begins with a %.)

Next, you loop through each keyword and seller and print out a single row for each
keyword/seller combination, as follows:

keywords.each do |keyword|
first=true
sellers.each do |seller|
total_items, average_price = *EBaySearch.get_average_price(keyword, seller)
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latex_source << " 
\\textbf{#{first ? keyword.latex_escape : ’ ’}} & 
#{seller ? seller.latex_escape : ’First 100 eBay Results’} &
#{total_items} & 
\\#{average_price ? (’$%0.2f’ % average_price) : ’’}
\\\\  " 

# Note that the character & is the marker for the end of a cell, and
# that the sequence \\\\ is two escaped backslashes, which marks 
# the end of the row.

first=false # This marker controls whether to redisplay the keyword.
# For visual formatting reasons, each keyword is 
# shown only once.

end
end

This code loops through each seller/keyword combination, searches eBay using the
get_average_price class, and prints out a single line of LaTeX for each combination. For
the first line for each keyword, it displays the keyword in bold; otherwise, you would have
a repeated cell value for every seller, which would be visually repetitive.

Note that the cells in your LaTeX row are separated by & characters, and that thereÕs
a special case to handle sellers with a value of nil. The argument-handling part of the
script adds a nil to the end of the sellers array, so that for every keyword, an average
value of the first 100 eBay resultsÑregardless of who is selling the itemsÑwill be dis-
played. The code detects that and prints out ÒFirst 100 eBay ResultsÓ when seller is nil.

The average price is formatted using the % operator and a format string of ’$%0.2f’.
This will cause the value of 5 to be formatted as $5.00, for example.

Finally, you need to add the footer to your LaTeX document, write it, and then run
pdflatex on your LaTeX source file:

latex_source << ’
\end{tabular}
\end{document}’

fh = File.open(temporary_latex_file, ’w’)
fh.puts latex_source
fh.close

puts "Searched #{keywords.length} keywords and #{sellers.length} sellers for a total
of #{sellers.length*keywords.length} eBay searches."
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puts ‘"#{path_to_pdflatex}" #{temporary_latex_file} --quiet‘ # Runs PDFLatex with 
# the --quiet switch, which eliminates much of the chatter it usually displays.
# It will still display errors, however.

puts "Wrote report to average_price_report.pdf"

As you can see, you simply end your tabular and document elements, write the report
to a file, and pass it to pdflatex. pdflatex then creates a .pdf file, and you write the name
to the screen.

■Tip If you donÕt want to write to a file with the same name as your input file, you can use the --job-name
switch to specify another file name. For example, adding --job-name my_report to the pdflatex com-
mand would make pdflatex write to my_report.pdf.

Summary
eBay is a vast world marketplace with a rich set of developer APIs. In this chapter, you
used eBayÕs REST API. You saw how you can use Ruby and Hpricot to easily perform
searches on eBayÕs vast selection of goods and then package the results into a report
generated as a PDF file by LaTeX.

The next chapterÕs example shows how you can take data from PayPal and use
MySQL and Markaby to create an HTML report detailing your spending habits.
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Tracking Expenditures with
PayPal

PayPal is an e-commerce service that facilitates the electronic transfer of monies via the
Internet. Often, PayPal is used by merchants as an easy way to accept credit cards with-
out a merchant account. Additionally, PayPal accounts can be linked to special debit
cards, which allows purchases to be made at brick-and-mortar stores using the money
in a PayPal account. You can learn more about PayPal at http://www.paypal.com/.

Individuals who do a great deal of business online frequently use PayPal as a conven-
ient way to spend and receive money. In those cases, reporting on data from PayPal can
provide important information about financial transactions, as demonstrated in the
example in this chapter.

Gathering Data from PayPal
You can take a couple approaches to gathering PayPal data for analysis. One is to use Pay-
PalÕs web API to download transaction information. Unfortunately, results from searches
via the PayPal web API are limited to 100 transactions, which makes it implausible to ana-
lyze any significant amount of data.

■Tip This chapter covers reporting on PayPal transactions. If you would like your application to be able
to accept payments via PayPal, you can do that with the paypal gem, available from http://dist.
leetsoft.com/api/paypal/.

Another approach is to download data in CSV format through PayPalÕs web site. If
you have a business PayPal account, you can use the following procedure to download
your own PayPal data for this chapterÕs example. If you donÕt have a business PayPal
account, or you donÕt have any activity to analyze, you can download sample data from
the Source/Downloads area of the Apress web site (http://www.apress.com) or from

133

C H A P T E R  7

9330CH07.qxd  1/7/08  11:44 AM  Page 133



http://rubyreporting.com/examples/paypal_example.csv. (The reason you need a business
account is that its data includes a number of additional fields that are not in the personal
account data.) 

1. Log in to your PayPal account at http://www.paypal.com/.

2. Click the History tab, as shown in Figure 7-1.

Figure 7-1. PayPal History screen

3. Click Download My History to see a screen similar to Figure 7-2.

■Tip If you have a large volume of data, PayPal will put your report in a queue and e-mail you when it is
ready for download.
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