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Case Study: Payment
Calculator — Ruby on Rails

Throughout this book, you have learned how XML can be used to construct and validate docu-
ments and how it is used for communications between systems. You have also learned how to use
several important XML display formats. Sometimes it can be difficult seeing how all of these tech-
nologies fit together without a real-world business case. This case study demonstrates how you
can build an online home loan calculator using a public web service, a Ruby on Rails web applica-
tion, JavaScript, and several of the XML technologies you have learned.

In this chapter, you will:

Q  Create a Ruby on Rails application.

Q  Create a web page to enter loan information.

Q  Call a web service to calculate the payments using SOAP.

Q  Display the results using Ajax (Asynchronous JavaScript and XML) and SVG.

Mortgage Calculations

Mortgages are commonly used throughout the world when purchasing a home or land. The word
“mortgage” comes from French and literally means “death pledge.” Before making such a pledge,
the consumer often wants to see what the proposed payments for the loan would be. The pay-
ments may generally include interest and a principal reduction component, depending on various
laws or religious guidelines.

In the most common mortgages, the schedule of payments (based on a repayment agreement or
Note) must be determined before the annual percentage rate (APR) can be calculated. The amount
of interest and principal paid in each payment is based on the loan terms selected and generally
changes over the course of the loan. Depending on the kind of loan and the country where the
loan is being originated, these calculations can become extremely complex. In the United States,
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the complexity of the calculations is only the first hurdle. The calculations must adhere to a strict and
evolving set of laws that can vary by the combination of jurisdictions in effect.

In this case study, you will use a mortgage calculation web service from Compliance Studio
(http://compliancestudio.com). The Compliance Studio engine has been used by mortgage indus-
try companies in the U.S. to handle complex lending compliance checks and simple mortgage estimates.
Luckily, Compliance Studio offers a number of its programs for free, which will allow you to build a pro-
fessional grade application quickly. Because Compliance Studio is a United States-based company, the
calculations may not be applicable for loans in other countries. Regardless, the examples in this case
study can be applied to any number of alternate calculation engines.

What You Need for the Example

In this case study, you will use Ruby on Rails to create your web application. For this sample, you will
just use the built-in web server that comes with Rails. (If you prefer another web server, you are wel-
come to use it.) An alternate version of this case study is available within the printed version of
Beginning XML which uses .NET instead of Ruby on Rails and the Internet Information Server (IIS)
instead of the built-in Rails web server.

For the examples in this chapter, you need:

QO  Ruby and Rails
O  Atexteditor

0O  AnSVG-enabled browser or an SVG plug-in for Internet Explorer

Ruby on Rails is a framework for web applications that is based on the Ruby programming language.
Ruby on Rails can be downloaded and installed on most platforms and is available at
http://www.rubyonrails.com. The examples in this chapter assume that you are working in Linux. If
so, you will need to install Ruby and RubyGems and then run the following command to install Rails:

gem install rails -include-dependencies

The sample code included with this chapter assumes you are using Rails 1.2.1. If you are using another
version of Rails it should be compatible, however, you may need to modify the version in the environ-
ment . rb file in the config folder. If you are working in Windows, follow the instructions on the website
for installing Instant Rails.

Alist of SVG-enabled browsers and viewers can be found in Chapter 19. If you plan on using Internet
Explorer to test and debug your website, at the time of this writing you will need an SVG plug-in.
Currently, the most popular plug-in is Adobe’s SVG Viewer, available for download at
http://www.adobe.com/svg. Recent versions of Firefox, Opera, and Konqueror have built-in SVG
support.

Some of the samples in this chapter are long. You can download the all of the code for these examples
from this book’s website instead of typing them in yourself.
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Creating the Project

Before you can begin building the various parts of the sample you need to create a new Ruby on Rails

application. Once you have installed Ruby on Rails this is very easy.

1. Open a terminal window and change to the directory that should contain your project. This can
be in your home directory or at another path such as /var/www. Run the command:

rails loancalculator

This will create a new application path called loancalculator in the current folder. It also cre-
ates many of the files your application will need.

2.  After the command completes, change to the new directory:

cd loancalculator

3. At this point the application should be ready to run. It won’t do much yet, but it is worth testing
that everything runs correctly. Start the built-in web server by running:

script/server

In other environments you may need to specify that the server should be run using Ruby:

ruby ./script/server

If there are no errors (warnings are okay), you should be able to view the default Ruby on Rails
page by opening your web browser and going to http://localhost:3000, as shown in

Figure 22-1.
(] Rubyron RallsEWWelcome Taboard =Rhirefox: E]@@
Eile Edit View Go Bookmarks Tools Help
© - -@ 2 [ hitp:#nocaihost:3000r * (Mo [ICL
&
Welcome aboard
You're riding the Rails! _Search | the Rails sice

w

About your application’s environment

Getting started

Here's how to get rolling:

. Create your databases and edit

config/database.yml

Rails needs to know your login and password

. Use script/generate to create your

models and controllers

To see all available options, run it without parameters.

. Set up a default route and remove or

rename this file

Routes are setup in config/routes.rb

Join the community

Ruby on Rails
Official weblog
Mailing lists
IRC channel

Wiki
Bug tracker

Browse the
documentation

Rails API
Ruby standard library
Ruby core

| Done

Figure 22-1
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This page is really just a placeholder and doesn’t mean much. In fact, it suggests that you set up the
database you will be using in your application. This example will not use a database so you can skip that
step. What it does prove is that your Rails application is set up correctly and you can move on to creat-
ing the rest of your calculator application.

You can leave this server running as you work through the chapter. In general, as you make changes to
your application the web server will use the new versions automatically.

Building the Online Loan Calculator

There are many different ways to build an online mortgage calculation tool. Throughout the rest of this
chapter you will build a simple calculation tool that accepts loan request information from the user, exe-
cutes a number of calculations and returns the proposed payments and balance. To develop the applica-
tion you'll need to:

1. Develop the main web page to collect information

2. Integrate the calculation web service

3.  Add Ajax support

4. Enhance the display with SVG

Developing the Main Web Page

As in the development of any web application, the easiest place to begin is the main web page. This page
will serve as the entry point into your complex server interactions. It will allow the user to input various
mortgage details, request a calculation, and see the resulting payment schedule. For starters, this page
will be simple; it will contain some basic text, an entry form, and the payment schedule. You shouldn’t
spend a lot of time on the design of the page at first, but you can make basic styling decisions using CSS.

The Rails Framework follows the Model, View, Controller programming methodology. This means that
data (the model) is kept separate from the application logic (the controller) and that the display (the
view) of data is handled in another layer. When you created your application, the rails command gen-
erated folders for models, controllers, and views inside of the app folder.

Building the calculator page requires two steps:

1. Creating a calculator controller to display the page.

2. Creating a view for the calculator.
The Try It Outs in this section lead you through these two steps.
Because this example doesn't store any data, you don’t need to worry about creating a model. If you

wanted to store the results of the calculation in a database you would also need to generate classes for
your data models.
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Try It Out Building the Loan Calculator

In this Try It Out you generate the basic controller for your loan calculator. Throughout this chapter you
will continue to improve the controller. You will also construct the HTML page that will be displayed in
the browser by defining a view for the action and a layout for the controller.

1. Open a terminal window and change to the 1oancalculator folder you created using the
rails command. Run the following command to generate the controller:

script/generate controller Calculator

You should see the following output:

exists app/controllers/

exists app/helpers/

create app/views/calculator

exists test/functional/

create app/controllers/calculator_controller.rb
create test/functional/calculator_controller_test.rb
create app/helpers/calculator_helper.rb

The generator has created a number of default files and folders. Notice that it has automatically
created test files for you. Because this chapter focuses on how to use XML in Ruby on Rails, it
does not go into detail about its support for test-driven development.

2. Eventhough rails generated the skeleton of the application there is still some work to do.
Open the file app/controllers/calculator_controller.rb in a text editor (the app direc-
tory will be located inside your main the loancalculator directory). By default the generate
command only created the class:

class CalculatorController < ApplicationController
end

You need to add “actions” to the controller so that it can respond to requests. Do this by adding
public functions to the class. The default action for a controller is the index action:

class CalculatorController < ApplicationController
def index
# render index.rhtml
end
end

The index action for the loan calculator doesn’t need to do very much. It simply needs to ren-
der a view template that can be returned to the browser. It might be helpful to leave a comment
in the function to remind others reading your code that this is expected. Once you have added
the index action you should save the file

3. By default the controller will look for a template with the same name as the action, in this case
index. In addition to the view template, the controller will also look for a layout that has the
same name as the controller, in this case calculator. Having a layout for a controller is
optional, but it is considered good practice. It allows you to design a consistent look that
can be reused for each action. Create a new layout file called calculator.rhtml in the
app/views/layouts folder. Rails templates, or rhtml files, are nothing more than XHTML
files that contain embedded commands. Begin your layout like this:

BC5
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<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 transitional//EN"

"http://www.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>

<title>Loan Calculator</title>
<meta http-equiv="content-type" content="text/html; charset=iso-8859-1" />

</head>
<body>

The template page begins with a DOCTYPE declaration pointing to the transitional version of
XHTML 1.0. Remember, this will tell the web browser what specific version and flavor of
XHTML you're using. Also notice that you haven’t included an <?xml version="1.0"?> dec-
laration at the start of the page. Though it is allowable in the template, some web browsers will
render the page in “quirks mode” if this included. Quirks mode is a rendering mode that doesn’t
always adhere to publish web standards. This means that you can’t be sure that your page will
be rendered correctly in the user’s browser. To avoid that, it is best to leave off the XML declara-
tion.

The namespace declaration http: //www.w3.0rg/1999/xhtml is also included in the root ele-
ment. It is a default namespace declaration that indicates that all of the elements in this docu-
ment belong to the XHTML namespace by default.

In the <head> element, there is a <title> element. The <title> element is required for the
web page to be valid. Also included is a <meta> element. This element isn’t required; in fact, it
uses a non-standard media type as well. Regardless, this helps avoid other problems you might
face when using different browsers.

The main content of the calculator.rhtml layout is fairly simple. To start with, it will contain
some basic header text:

<div id="container">
<div id="header">
<div id="title">
<hl><span>Loan Calculator</span></hl>
</div>
</div>

Notice that there are quite a few extra <div> elements, and inside the <h1> there is an extra
<span> element. All of this is unnecessary for the page rendering and validation; but it will pro-
vide many more options when applying a Cascading Style Sheet to the page. If you are working
with a professional designer for your website, he or she will appreciate the increased flexibility.

Next you will need a little bit of Rails magic. The view for each action needs to be rendered
inside of the layout:

<%= yield %>

In Rails templates you can include commands with the special symbols <% and %>. Of course,
this isn’t legal XML markup, but the Rails framework will process and remove all of these tem-
plate pieces before the page is sent to the browser. This command begins with <%= which indi-
cates that result of any processing should be included in the template. Here the yield function
is called, which tells the controller to take over and render the view for the current action.
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6. After rendering the view, the controller will return to complete the current template. All that’s
left is add the closing tags for the container <div>, <body> and <html> elements:

</div>
</body>
</html>

Save the file calculator.rhtml.

7. Before you can view the page you will need to make the index.rhtml template. Because the
layout already contains all of the header information, the index.rhtml template doesn’t need
to repeat the <html> and <head> elements. In fact, you should only include a sub-header and
the form components themselves. This follows the Ruby on Rails principle of not repeating
yourself. Create a new file called index.rhtml in the app/views/calculator folder and copy
the following;:

<h2><span>Tell us about the loan you would like</span></h2>

Having a sub-heading is useful for introducing the form. The form itself will use the Rails
form_tag helper:

<% form_tag :action => :calculate do %>

The form_tag helper is useful when creating a form that isn’t connected to a particular model
object in Rails. The form points to the calculate action, which means that when the user sub-
mits the form data it will be passed to the calculate method defined on the server. You'll cre-
ate the calculate action a little later in this chapter.

Inside of the form tag you'll need to include the <input> and <select> elements for the loan
details. Again, you should use a mix of Rails helper functions and XHTML elements:

<div id="program_group">
<label for="program name">Choose the loan program</label>
<%= select_tag :program_name, options_for_select (
{"Fixed" => "FIXED 360/360",
"Fixed Hybrid" => "FIXED 50 30 10",
"Interest Only Option" => "GMAC IO Option Neg ARM"}) %>
</div>
<div id="amounts_group">
<label for="original_loan_amount">Loan Amount</label>
<%= text_field tag :original_loan_amount %>
<label for="disclosed_total_sales_price_amount">Sales Price</label>
<%= text_field tag :disclosed_total_sales_price_amount %>
<label for="property_appraised_value_amount">Appraised Value</label>
<%= text_field tag :property_appraised_value_amount %>
</div>
<div id="terms_fees_group">
<label for="loan original maturity term months">Term</label>
<%= text_field tag :loan_original_maturity term months %>
<label for="total_apr_fees_amount">Total Fees</label>
<%= text_field tag :total_apr_ fees_amount %>
</div>
<div id="rate_group">
<label for="note_rate_percent">Note Rate</label>
<%= text_field tag :note_rate_percent %>

BC7
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<label for="index_value">Index Value</label>
<%= text_field tag :index_value %>
<label for="margin_value">Margin Value</label>
<%= text_field_tag :margin_value %>

</div>

<div id="buttons">
<%= submit_tag "Calculate" %>

</div>

Here the elements are broken into logical groups based on the kind of data. Again, this will be
useful when applying a stylesheet to the page. Also included are <1abel> elements to describe
each of the inputs. Technically, you could use <p> elements for the descriptions, but the
<label> element allows you to link the <label> and the form control using a for attribute.
Most browsers have special support for labels that utilize the for attribute, such as focusing the
control when the <label> is clicked.

Additional information on each of the mortgage concepts is available on the Compliance Studio website
orat http://en.wikipedia.org/wiki/Mortgage.

Finally, you need to include a matching end command for the form_tag:

<% end %>
This completes the index.rhtml template. Save the file.

8. At this point you should be able to navigate to the newly created page. If your web server is still
running, open http: //localhost:3000/calculator in your web browser (see Figure 22-2).

(%] LearGalculatorsssri refox) Q@@

File Edit Wiew Go Bookmarks Tools Help

© - - t@ 21 [ http:#ocalhost:3000/calculator ¥ (B)oo [[CL

Loan Calculator

Tell us about the loan you would like

Choose the loan program |Fixed Hybrid j

Loan Amount Sales Price Appraised Value

Terml Total Fees I
Note Rate Index Value Margin Value

Calculate

‘ Done o

Figure 22-2

How It Works

In this Try It Out, you built the main web page for the loan calculator. Though the page was divided
across several files, the Rails engine was able to process all of the templates and create a valid XHTML
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page. In fact, if you view the source of the page in the web browser you won’t see any of the <% and %>
symbols. One of the strengths of the Rails is that the creators focused on making sure that the engine
would output standards-compliant markup. It means that for the most part you can trust that your page
will work in most browsers.

The page is fairly simple and, apart from some extra <div> elements, is entirely content driven. Notice
that you haven’t included any extra information about the layout of the page or any visuals. Separating
the content of a web page from its presentation layer simplifies maintenance of the page in the future.
Unfortunately, though, because you haven’t yet created a stylesheet for the page, it isn’t very pretty.

Before you add more functionality, you can add a basic stylesheet to the page.

Try It Out Improving the Look of the Loan Calculator

In many professional sites, a design team is hired to create stunning graphics and page layouts. In this
case study, you will focus on the basics and try to build a CSS document that makes testing a little more
enjoyable.

1. Open your text editor, and create a new stylesheet document named
public/stylesheets/calculator.css. The public/stylesheets folder should have been
generated by the rails command and can be found inside of the loancalculator folder.

The stylesheet should begin with a default rule:

* { margin: 0; padding: 0; }

Even though you are building a basic stylesheet, it is good to follow best practice guidelines. Beginning
a stylesheet by setting the margin and padding for all elements to 0 ensures that different browsers will
treat these properties the same. Tips like this are shared freely in online CSS communities like
irc://irc.freenode.net/css.

2. Next, define a template for the <body> tag:

body {
background-color:white;
color:black;
font-family:arial, sans-serif;
margin-left:10px;

Again, it isn’t required to set default background and text colors but it is good practice. Also,
choosing a font you like and providing a fallback font such as sans-serif will guarantee that the
page will remain fairly consistent across various platforms.

3.  The biggest problem with the loan calculator is the layout of the <input> elements. Because
you have grouped them in uniquely named <div> elements, you can be very precise with their
position. Use absolute positioning to define the layout of the various groups based on the id
attribute of each <div> element:

#program_group {
position:absolute;
left:10px;
top:70px;
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}

#amounts_group {
position:absolute;
left:10px;
top:120px;

}

#terms_fees_group {
position:absolute;
left:170px;
top:120px;

}

#rate_group {
position:absolute;
left:330px;
top:120px;

}

4. The <label> elements also need a template. Right now the labels appear next to the <input>
controls. Instead, treat them as block level elements with a line break after each one:

label {
display:block;
}

5.  Create a template for the <form> element which is generated by the form_tag helper. Because
you used absolute positioning for the <input> groups, the <form> has no actual height,- but
you need to leave a space where the form contents should go. The height and min-height
CSS properties are not implemented consistently in all browsers, so you can cheat and add
padding to the top and bottom of the form instead:

form {
padding-top:190px;
padding-bottom:10px;
}

Save the stylesheet.

6.  Finally, modify the layout to refer to the stylesheet. In the calculator.rhtml layout file in
app/views/layouts add a <link> element into the <head> section of the document. Add the
highlighted line and save the file:

<head>
<title>Loan Calculator</title>
<meta http-equiv="content-type" content="text/html; charset=iso-8859-1" />
<%= stylesheet_link tag 'calculator' %>

</head>

Once you have completed the changes, save the file.

How It Works

In this Try It Out, you added a CSS stylesheet to the main web page for the loan calculator. The
stylesheet may not win any design awards, but working with the input fields and visualizing the results
is now much more pleasant, as you can see in Figure 22-3. In the stylesheet you followed best-practice
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guidelines and used a mix of CSS features. Some elements were styled using ID selectors, while others
used element names. Using this stylesheet as a basis, you could alter the look of your page very quickly.

(%] Uoan CalculstorsssRirerons Q@@
Eile Edit View Go Bookmarks Tools Help
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Sales Price Total Fees Index Value
Appraised Value Margin Value

Calculate

| Done /]

Figure 22-3

Integrating the Calculation Web Service

Now that you have the main loan calculator web page, all you have to do is connect it to the Compliance
Studio web service and display the results. Unfortunately, the web page cannot communicate directly
with the Compliance Studio web service because the web page and the service are hosted in different
domains. Currently, browsers do not permit web pages to make HTTP requests to URLs that have a dif-
ferent domain. These requests are commonly called Cross-Domain XML HTTP Requests or Cross Site
Scripting (XSS). Cross Site Scripting is the source of many common security problems. Instead, you need
to have the browser call an action on your own web server and let the web server talk with the
Compliance Studio calculation service. This middle-man approach allows you to use the server as a
proxy for the interaction.

The action for the loan calculator form was calculate. The calculate action is just another method
within the calculator controller. It will need to do three things:

Q  Convert the incoming form data to XML.
Q  Call the Compliance Studio web service using SOAP.
Q  Display the payments for the loan.

Try It Out The calculate Action

In this Try It Out you create the various parts of the calculate action to communicate with the
Compliance Studio web service.
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