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Frameworks and Wheels

Learn the goals of ColdFusion on Wheels as well as web development frameworks in
general. Then learn about Wheels's goals and some key concepts.

This chapter will introduce you to frameworks in general and later specifically to ColdFusion on Wheels. We'll help you decide if
you even need a framework at all and what common problems a framework tries to solve. If we're able to convince you that using a
framework is the right thing for you, then we'll present our goals with creating Wheels and show you some key Wheels concepts.

So let's get started.

Do | Really Need to Use a Framework?

Short answer, no. If you don't mind doing the same thing over and over again and are getting paid by the hour to do so, then by
all means keep doing that. ;)

Slightly longer answer, no. If you're working on a highly customized project that does not fall within what 9 out of 10 web
sites/applications normally do then you likely need a high percentage of custom code, and a framework will not help much.

However, if you're like most of us and have noticed that for every new project you start on—or even every new feature you add to
an existing project—you waste a lot of time re-creating the wheel, then you should read on because Wheels may just be the solution
for you!

Wheels will make starting a new project or building a new feature quick and painless. You can get straight to solving business
problems on day one! To understand how this is achieved, we figured that a little background info on frameworks in general may
help you out.

All good frameworks rise from the need to solve real problems in real world situations. Wheels is based heavily on the Rails
framework for Ruby and also gets inspiration from Django and, though to a lesser extent, other frameworks in the ColdFusion space
(like Fusebox, for example). Over the years the contributors to these frameworks have identified problems and tedious tasks in their
own development processes, built a solution for it, and abstracted (made it more generic so it suits any project) the solution into the
framework in question. Piggy-backing on what all these great programmers have already created and adding a few nice solutions of
our own, Wheels stands on solid ground.

OK, so that was the high level overview of what frameworks are meant to do. But let's get a little more specific.

Framework Goals in General
Most web development frameworks set out to address some or all of these common concerns:

eMap incoming requests to the code that handles them.
e Separate your business logic from your presentation code.
eLet you work at a higher level of abstraction, thus making you work faster.



¢« Give you a good code organization structure to follow.
e Encourage clean and pragmatic design.
« Simplify saving data to a storage layer.

Like all other good frameworks, Wheels does all this. But there are some subtle differences, and certain things are more important
in Wheels than in other frameworks and vice versa. Let's have a look at the specific goals with Wheels so you can see how it relates to
the overall goals of frameworks in general.

Our Goals With Wheels

As we've said before, Wheels is heavily based on Ruby on Rails, but it's not a direct port, and there are some things that have been
changed to better fit the CFML language. Here's a brief overview of the goals we're striving for with Wheels (most of these will be
covered in greater detail in later chapters):

Simplicity

We strive for simplicity on a lot of different levels in Wheels. We'll gladly trade code beauty in the framework's internal code for
simplicity for the developers who will use it. This goal to keep things simple is evident in a lot of different areas in Wheels. Here are
some of the most notable ones:

e The concept of object oriented programming is very simple and data-centric in Wheels, rather than 100% "pure" at all times.

« By default, you'll always get a query result set back when dealing with multiple records in Wheels, simply because that is the way
we're all used to outputting data.

«Wheels encourages best practices, but it will never give you an error if you go against any of them.

*With Wheels, you won't program yourself into a corner. If worse comes to worst, you can always drop right out of the framework
and go back to old school code for a while if necessary.

¢ Good old CFML code is used for everything, so there is no need to mess with XML for example.

What this means is that you don't have to be a fantastic programmer to use the framework (although it doesn't hurt). It's enough if
you're an average programmer. After using Wheels for a while, you'll probably find that you've become a better programmer though!
Documentation

If you've ever downloaded a piece of open source software, then you know that most projects lack documentation. Wheels hopes
to change that. We're hoping that by putting together complete, up-to-date documentation that this framework will appeal, and be
usable, by everyone. Even someone who has little ColdFusion programming background, let alone experience with frameworks.

Key Wheels Concepts

Besides what is already mentioned above, there are some key concepts in Wheels that makes sense to familiarize yourself with
early on. If you don't feel that these concepts are to your liking, feel free to look for a different framework or stick to using no



framework at all. Too often programmers choose a framework and spend weeks trying to bend it to do what they want to do rather
than follow the framework conventions.

Speaking of conventions, this brings us to the first key concept:

Convention Over Configuration

Instead of having to set up tons of configuration variables, Wheels will just assume you want to do things a certain way by using
default settings. In fact, you can start programming a Wheels application without setting any configuration variables at all!

If you find yourself constantly fighting the conventions, then that is a hint that you're not yet ready for Wheels or Wheels is not
ready for you. ;)

Beautiful Code

Beautiful (for lack of a better word) code is code that you can scan through and immediately see what it's meant to do. It's code
that is never repeated anywhere else. And, most of all, it's code that you'll enjoy writing and will enjoy coming back to 6 months from
now.

Sometimes the Wheels structure itself encourages beautiful code (separating business logic from request handling, for example).
Sometimes it's just something that comes naturally after reading documentation, viewing other Wheels applications, and talking to
other Wheels developers.

Model-View-Controller (MVC)

If you've investigated frameworks in the past, then you've probably heard this terminology before. Model-View-Controller, or
MVC, is a way to structure your code so that it is broken down into three easy-to-manage pieces:

e Model: Just another name for the representation of data, usually a database table.
«View: What the user or their browser sees and interacts with (a web page in most cases).
eController: The behind-the-scenes guy that's coordinating everything.

"Uh, yeah. So what's this got to do with anything?" you may ask. MVC is how Wheels structures your code for you. As you start
working with Wheels applications, you'll see that most of the code you write (database queries, forms, and data manipulation) are
very nicely separated into one of these three categories.

The benefits of MVC are limitless, but one of the major ones is that you almost always know right where to go when something
needs to change.

If you've added a column to the vehicles table in your database and need to give the user the ability to edit that field, all you need
to change is your View. That's where the form is presented to the user for editing.

If you find yourself constantly getting a list of all the red cars in your inventory, you can add a new method to your Model called
get RedCar s() that does all the work for you. Then when you want that list, just add a call to that method in your Controller and
you've got ‘em!



Object Relational Mapping (ORM)

The Object Relational Mapping, or ORM, in Wheels is perhaps the one thing that could potentially speed up your development the
most. An ORM handles mapping objects in memory to how they are stored in the database. It can replace a lot of your query writing
with simple methods such asuser. save(), bl ogPost. coment s(or der ="date"), and so on. We'll talk a lot more about the ORM in
Wheels in the chapter on models.

There's Your Explanation

So there you have it, a completely fair and unbiased introduction to Wheels. ;)

If you've been developing ColdFusion applications for a while, then we know this all seems hard to believe. But trust us; it works.
And if you're new to ColdFusion or even web development in general, then you probably aren't aware of most of the pains that Wheels
was meant to alleviate!

That's okay. You're welcome in the Wheels camp just the same.



Requirements

What you need to know and have installed before you start programming in Wheels.
We can identify 3 different types of requirements that you should be aware of:

1. Project Requirements. Is Wheels a good fit for your project?
2. Developer Requirements. Do you have the knowledge and mindset to program effectively in Wheels?
3. System Requirements. Is your server ready for Wheels?

1. Project Requirements

Before you start learning Wheels and making sure all the necessary software is installed on your computer you really need to take
a moment and think about the project you intend to use Wheels on. Is it a ten page website that won't be updated very often? Is it a
space flight simulator program for NASA? Is it something in between?

Most websites are, at their cores, simple data manipulation applications. You fetch a row, make some updates to it, stick it back in
the database and so on. This is the "target market" for Wheels - simple CRUD (create, read, update, delete) website applications.

A simple ten page website won't do much data manipulation, so you don't need Wheels for that (or even ColdFusion in some
cases). A flight simulator program will do so much more than simple CRUD work, so in that case, Wheels is a poor match for you (and
so is ColdFusion).

If your website falls somewhere in between these two extreme examples, then read on. If not, go look for another programming
language and framework. ;)

Another thing worth noting right off the bat (and one that ties in with the simple CRUD reasoning above) is that Wheels takes a
very data-centric approach to the development process. What we mean by that is that it should be possible to visualize and
implement the database design early on in the project's life cycle. So, if you're about to embark on a project with an extensive period
of object oriented analysis and design which, as a last step almost, looks at how to persist objects, then you should probably also
look for another framework.

Still reading?
Good. )

Moving on...

2. Developer Requirements

Yes, there are actually some things you should familiarize yourself with before starting to use Wheels. Don't worry though. You
don't need to be an expert on any on of them. A basic understanding is good enough.

¢ CFML. You should know CFML, the ColdFusion programming language. (Surprise!)



«Object Oriented Programming. You should grasp the concept of object oriented programming and how it applies to ColdFusion.
eModel-View-Controller. You should know the theory behind the Model-View-Controller development pattern.

CFML

Simply the best web development language in the world! The best way to learn it, in our humble opinion, is to get the free
developer edition of Adobe ColdFusion, buy Ben Forta's ColdFusion Web Application Construction Kit series, and start coding using
your programming editor of choice.

Object Oriented Programming (OOP)

This is a programming methodology that uses constructs called objects to design applications. Objects model real world entities
in your application. OOP is based on several techniques including inheritance, modularity, polymorphism, and encapsulation. Most of
these techniques are supported in CFML, making it a fairly functional object oriented language. At the most basic level, a. cf c file in
ColdFusion is a class, and you create an instance of a class by using the Cr eat eObj ect function or the <cf obj ect > tag.

Trying to squeeze an explanation of object oriented programming and how it's used in CFML into a few sentences is impossible,
and a detailed overview of it is outside the scope of this chapter. There is lots of high quality information online, so go ahead and
Google it.

Model-View-Controller

Model-View-Controller, or MVC for short, is a way to structure your code so that it is broken down into 3 easy-to-manage pieces:

eModel. Just another name for the representation of data, usually a database table.
*View. What the user sees and interacts with (a web page in our case).
e Controller. The behind-the-scenes guy that's coordinating everything.

MVC is how Wheels structures your code for you. As you start working with Wheels applications, you'll see that most of the code
you write is very nicely separated into one of these 3 categories.

3. System Requirements
Wheels requires that you use one of these CFML engines:

e Adobe ColdFusion 8.0.1
e Adobe ColdFusion 9
e Railo (version 3.1.2.020 or greater)

Wheels makes heavy use of CFML's OnM ssi ngMet hod event, which wasn't available until the release of CF 8.

Operating Systems


http://www.adobe.com/products/coldfusion/
http://www.adobe.com/products/coldfusion/
http://www.forta.com/books/032151548x/
http://www.adobe.com/products/coldfusion/coldfusion8/
http://www.adobe.com/products/coldfusion/
http://www.getrailo.org/

Your setup with ColdFusion 8 and Wheels can then can be installed on Windows, Mac OS X, UNIX, or Linux—they all work just
fine.

Web Servers

You also need a web server. Wheels runs on all popular web servers, including Apache, Microsoft IIS, Jetty, and the JRun web
server that ships with Adobe ColdFusion. Some web servers support URL rewriting out of the box, some support the cgi . pat h_i nfo
variable which is used to achieve partial rewriting, and some don't have support for either.

Don't worry though. Wheels will adopt to your setup and run just fine, but the URLs that it creates might differ a bit. You can read
more about this in the URL Rewriting chapter.

Database Engines

Finally, to build any kind of meaningful website application, you will likely interact with a database. Currently supported
databases are SQL Server 7 or later, Oracle 10g or later,MySQL 5, PostgreSQL, and H2.

Regarding MySQL, please note that MySQL 4 is not supported. We also recommend using the InnoDB engine if you want for
Transactions to work.

OK, hopefully this chapter didn't scare you too much. You can move on knowing that you have the basic knowledge needed, the
software to run Wheels on, and a suitable project to start with.


http://dev.cfwheels.org/docs/1-1/chapter/url-rewriting
http://dev.cfwheels.org/docs/1-1/chapter/transactions

Installation

Instructions for installing Wheels on your system.

Installing Wheels is so simple that there is barely a need for a chapter devoted to it. But we figured we'd better make one anyway
in case anyone is specifically looking for a chapter about installation.

So, here are the simple steps you need to follow to get rolling on Wheels...

1. Download Wheels

You have 2 choices when downloading Wheels. You can either use the latest official release of Wheels, or you can take a walk on
the wild side and go with the latest committed source code in our Subversion SVN) repository.

The latest official release can be found in the downloads section of this website, and the Git repository is available at our GitHub
repo.

In most cases, we recommend going with the official release because it's well documented and has been through a lot of bug
testing. Only if you're in desperate need of a feature that has not been released yet would we advise you to go with the version
stored in the SVN trunk.

Let's assume you have downloaded the latest official release. (Really, you should go with this option.) You now have a . zi p file
saved somewhere on your computer. On to the next step...

2. Setup the Website

Getting an empty website running with Wheels installed is an easy process if you already know your way around IIS or Apache.
Basically, you need to create a new website in your web server of choice and unzip the contents of the file into the root of it.

In case your not sure, here are the instructions for setting up an empty Wheels site that can be accessed when typing | ocal host
in your browser. The instructions refer to a system running Windows Server 2003 and lIS, but you should be able to follow along and
apply the instructions with minor modifications to your system. (See Requirements for a list of tested systems).

e Create a new folder under your web root (usually C: \ I net pub\ wwr oot ) named wheel s_si t e and unzip the Wheels . zi p file
into the root of it.

e Create a new website using lIS called Wheel s Si t e with | ocal host as the host header name and C: \ | net pub\ www oot \ nysite
as the path to your home directory.

If you want to run a Wheels powered application from a subfolder in an existing website, this is entirely possible, but you may
need to get a little creative with your URL rewrite rules if you want to get pretty URLs—it will only work out of the box on recent
versions of Apache. (Read more about this in the URL Rewriting chapter.)


http://dev.cfwheels.org/download
http://www.github.com/cfwheels
http://www.github.com/cfwheels
http://dev.cfwheels.org/docs/1-1/chapter/requirements
http://dev.cfwheels.org/docs/1-1/chapter/url-rewriting

3. Setup the Database (Optional)

Create a new database in MySQL, Oracle, PostgreSQL, Microsoft SQL Server, or H2 and add a new data source for it in the
ColdFusion/Railo Administrator, just as you'd normally do. Now open up confi g/ settings. cf mand call set (dat aSour ceNane="")
with the name you chose for the data source.

If you don't want to be bothered by opening up a Wheels configuration file at all, there is a nice convention you can follow for the
naming. Just name your data source with the same name as the folder you are running your website from (nmysi t e in the example
above), and Wheels will use that when you haven't set the dat aSour ceNan®e variable using the set () function.

4. Test It

When you've followed the steps above, you can test your installation by typing htt p: //| ocal host/ (or whatever you set as the
host header name) in your web browser. You should get a page saying "Welcome to Wheels!"

That's it. You're done. This is where the fun begins!


http://dev.cfwheels.org/docs/1-1/function/set

Upgrading to Wheels 1.1.x

Instructions for upgrading your ColdFusion on Wheels 1.0.x application to Wheels
1.1.x.

If you are upgrading from Wheels 1.0 or newer, the easiest way to upgrade is to replace the wheel s folder with the new one from
the 1.1 download. If you are upgrading from an earlier version, we recommend reviewing the steps outlined in Upgrading to Wheels
1.0.

Note: To accompany the newest 1.1.x releases, we've highlighted the changes that are affected by each release in this cycle.

Plugin Compatibility

Be sure to review your plugins and their compatibility with your newly-updated version of Wheels. Some plugins may stop
working, throw errors, or cause unexpected behavior in your application.

Supported System Changes

¢1.1: The minimum Adobe ColdFusion version required is now 8.0.1.
¢1.1: The minimum Railo version required is now 3.1.2.020.
¢1.1: The H2 database engine is now supported.

File System Changes

«1.1: The . ht access file has been changed. Be sure to copy over the new one from the new version 1.1 download and copy any
addition changes that you may have also made to the original version.

Database Structure Changes

«1.1: By default, Wheels 1.1 will wrap database queries in transactions. This requires that your database engine supports
transactions. For MySQL in particular, you can convert your MyISAM tables to InnoDB to be compatible with this new functionality.
Otherwise, to turn off automatic transactions, place a call to set (transacti onMode="none").

«1.1: Binary data types are now supported.

CFML Code Changes


http://dev.cfwheels.org/docs/1.0/chapter/upgrading-wheels
http://dev.cfwheels.org/docs/1.0/chapter/upgrading-wheels

Model Code

¢1.1: Validations will be applied to some model properties automatically. This may cause unintended behavior with your
validations. To turn this setting off, callset (aut omati cVal i dati ons=fal se) in confi g/ settings.cfm

e1.1: The cl ass argument in hasOne(), hasMany(), and bel ongsTo() has been deprecated. Use the nodel Nane argument
instead.

e1.1: af terFi nd() callbacks no longer require special logic to handle the setting of properties in objects and queries. (The "query
way" works for both cases now.) Because ar gunent s will always be passed in to the method, you can't rely on Struct | sEnpty()
to determine if you're dealing with an object or not. In the rare cases that you need to know, you can now calli sl nst ance() or
i sC ass() instead.

«1.1: On create, a model will now set the updat edAt auto-timestamp to the same value as the cr eat edAt timestamp. To override
this behavior, call set ( set Updat edAt OnCr eat e=f al se) in config/settings.cfm

View Code

¢1.1: Object form helpers (e.g. t ext Fi el d() and radi oButton()) now automatically display al abel based on the property name.
If you left the | abel argument blank while using an earlier version of Wheels, some labels may start appearing automatically,
leaving you with unintended results. To stop a label from appearing, use | abel =f al se instead.

¢1.1: The cont ent For Layout () helper to be used in your layout files has been deprecated. Use the i ncl udeCont ent () helper
instead.

«1.1: In product i on mode, query strings will automatically be added to the end of all asset URLs (which includes JavaScript
includes, stylesheet links, and images). To turn off this setting, call set (asset QueryStri ng=fal se) in confi g/ settings.cfm

¢1.1: styl esheet Li nkTag() and javaScri ptl ncl udeTag() now accept external URLs for the sour ce/ sources argunent. If you
manually typed out these tags in previous releases, you can now use these helpers instead.

e1.1: fl ashMessages(), error MessageOn(), and error MessagesFor () now create camelCased cl ass attributes instead (for
example error - nessages is now err or Messages). The same goes for the cl ass attribute on the tag that wraps form elements
with errors: it is now fi el dW t hErrors.

Controller Code

¢1.1.1: The i f argument in all validation functions is now deprecated. Use the condi ti on argument instead.
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Beginner Tutorial: Hello World

In this tutorial, we'll be writing a simple application to make sure we have Wheels
installed properly and that everything is working as it should. Along the way, you'll
get to know some basics about how applications built on top of Wheels work.

Testing Your Install

Let's make sure we're all on the same page. I'm going to assume that you've already downloaded the latest version of Wheels and
have it installed on your system. If you haven't done that, stop and read the Installation chapter and get everything setup. It's okay,
this web page will wait for you.

Okay, so you have Wheels installed and can see the Wheels "Congratulations!" page as shown in Figure 1 below. That wasn't that
hard now, was it?

ColdFusion on Wheels
+ @ http://cfwheels. 1.0/ ¢ | (Qr Googl
(11 5 VPSlink Xen . |HostingFu Slide CFML VETabss Bing Mininava Dashboard - OpenX Wiki Google Maps »

ColdFusion on Wheels T

Congratulations! c W
You have successfully installed version 1.0 of Wheels. F
Welcome to the wonderful world of Wheels, we hope you will enjoy it!

WHEELS
Now What?

Now that you have a working installation of Wheels you may be wandering what to do
next. Here are some suggestions...

= View and code along with cur "Hello World” tuterial.
+ Have a look at the rest of our documentation,

« Say "Hello!" to everyone in the Google Group,

« Build the next killer website an the World Wide Web...

Good Luck!

Figure 1: Wheels congratulations screen.

Hello World: Your First Wheels App

Okay, let's get to some example code. We know that you've been dying to get your hands on some code!

To continue with Programming Tutorial Tradition, we'll create the ubiquitous Hello World! application. But to keep things
interesting, let's add a little Wheels magic along the way.

Setting up the Controller

Let's create a controller from scratch to illustrate how easy it is to set up a controller and plug it into the Wheels framework.

First, create a file called Say. cf c in the control | ers directory and add the code below to the file.


http://dev.cfwheels.org/download
http://dev.cfwheels.org/docs/1-1/chapter/installation

<cf conponent extends€ontroller?*

</ cf conponent >

Congratulations, you just created your first Wheels controller! What does this controller do, you might ask? Well, to be honest, not
much. It has no functions defined so it doesn't add any new functionality to our Wheels application. But because it extends the base
Control | er component, it inherits quite a bit of powerful functionality and is now tied into our Wheels application.

So what happens if we try to call our new controller right now? Lets take a look! Open your browser and point your browser to the
new controller. Because my server is installed on port 80, myURL is htt p:// cfwheel s. 1. 0/ i ndex. cf nl say. You may need to enter
a different URL, depending on how your web server is configured. In my case, | will be using the host name cf wheel s. 1. 0, so my

URL will look like:

http://cfwheel s. 1. 0/ i ndex. cf m say

If you did everything right, you will get the Wheels error shown below in Figure 2. (Ironic that getting an error is doing something
right, huh? Don't get used to it, buddy!)

ColdFusicn on Wheels
< | > | | + @ nup:/icfwheels.1.0/index cfm/say ¢ J(Qr G
1 & WwPSLink Xen HostingFu  Slide CFML VETabss Bing Mininova Dashboard - OpenX Wiki Google Maps

ColdFusion on Wheels

Wheels.ViewNotFound CF

Could not find the view page for the ‘index’ action in the ‘say’ controller.

Suggested action WHEELS
Create a file named ‘index.cfm’ in the ‘views/say directory (create the directory as well if
it daesn't already exist)

Figure 2: Wheels error after setting up your blank say controller.

The error says "Could not find the view page for the 'index' action in the 'say' controller.” Where did "index" come from? The URL
we typed in only specified a controller name but no action. When an action is not specified in the URL, Wheels assumes that we want
the default action. Out of the box, the default action in Wheels is set toi ndex. So in our example, Wheels tried to find the i ndex
action within the say controller, and it threw an error because it couldn't find its view page.

Setting up an Action
But let's jump ahead. Now that we have the controller created, let's add an action to it called hel | 0. Change your say controller so

it looks like the code block below:

<cf conponent extends€ontroller*

<cffunction nangthel | 0"></cf functi on>



</ cf conponent >

As you can see, we created an empty method named hel | o.
Now let's call our new action in the browser and see what we get. To call the hel | o action we simply add / hel | o to the end of the
previous URL that we used to call our say controller:

http://cfwheel s. 1. 0/i ndex. cfm say/ hello

Once again, we get a ColdFusion error. Although we have created the controller and added the hel | o action to it, we haven't
created the view.

Setting up the View

By default, when an action is called, Wheels will look for a view file with the same name as the action. It then hands off the

processing to the view to display the user interface. In our case, Wheels tried to find a view file for our say/ hel | o action and
couldn't find one.

Let's remedy the situation and create a view file. View files are simple CFML pages that handle the output of our application. In
most cases, views will return HTML code to the brower. By default, the view files will have the same name as our controller actions
and will be grouped into a directory under thevi ew directory. This new directory will have the same name as our controller.

Find the vi ews directory in the root of your Wheels installation. There will be a few directories in there already. For now, we need
to create a new directory in thevi ews directory called say. This is the same name as the controller that we created above.

Now inside the say directory, create a file called hel | 0. ¢cf m In the hel | 0. cf mfile, add the following line of code:
<hl>Hel | o Worl dk/ hl1>

Save your hel | 0. cf mfile, and let's call our say/ hel | o action once again. You have your first working Wheels page if your browser
looks like Figure 3 below.

http://cfwheels.1 hello
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e

bttp:/ jcfwheels. 1.0/ index.cim 5,

Hello World!
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Figure 3:

Your first working Wheels action.




You have just created your first functional Wheels page, albeit it is a very simple one. Pat yourself on the back, go grab a snack,
and when you're ready, let's go on and extend the functionality of our Hello World! application a little more.

Adding Dynamic Content to Your View

We will add some simple dynamic content to our hel | o action and add a second action to the application. We'll then use some
Wheels code to tie the 2 actions together. Let's get get to it!

The Dynamic Content

The first thing we are going to do is to add some dynamic content to our say/ hel | o action. Modify your say controller so it looks
like the code block below:

<cf conponent extends€ontroller?*
<cffunction nangthel | 0">
<cfset tine =Now)>
</ cffunction>

</ cf conponent >

All we are doing here is creating a variable called t i ne and setting its value to the current server time using the basic ColdFusion
Now() function. When we do this, the variable becomes immediately available to our view code.

Why not just set up this value directly in the view? If you think about it, maybe the logic behind the value of ti me may eventually
change. What if eventually we want to display its value based on the user's time zone? What if later we decide to pull it from a web
service instead? Remember, the controller is supposed to coordinate all of the data and business logic, not the view.

Displaying the Dynamic Content

Next, we will modify our say/ hel | o. cf mview file so that it looks like the code block bellow. When we do this, the value will be
displayed in the browser.

<hl>Hell o Worl dk/ hl>
<p>Current tine:<cfoutput#timet/ cfoutputx/p>

Now call your say/ hel | o action again in your browser. Your browser should look like Figure 4 below.
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Figure 4: Hello World with the current date and time.

This simple example showed that any dynamic content created in a controller action is available to the corresponding view file. In

our application, we created a t i me variable in the say/ hel | o controller action and display that variable in our say/ hel | 0. cf mview
file.

Adding a Second Action: Goodbye

Now we will expand the functionality of our application once again by adding a second action to our say controller. If you feel
adventurous, go ahead and add agoodbye action to the say controller on your own, then create a goodbye. cf mview file that displays
a "Goodbye" message to the user. If you're not feeling that adventurous, we'll quickly go step by step.

First, modify the the say controller file so that it looks like the code block below.

<cf conponent extends<ontroller*

<cffunction nang=hel | 0™>
<cfset time =Now)>
</ cffunction>

<cffunction namg=goodbye'></cffuncti on>

</ cf conponent >

Now go to the vi ew say directory and create a goodbye. cf mpage.

Add the following code to the goodbye. cf mpage and save it.
<h1>Goodbye Worl d&/ hl>
If we did everything right, we should be able to call the new say/ goodbye action using the following URL:

http://cfwheel s. 1. 0/i ndex. cf ml say/ goodbye

Your browser should look like Figure 5 below:
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Figure 3: Your new goodbye action.

Linking to Other Actions

Now let's link our two actions together. We will do this by adding a link to the bottom of each page so that it calls the other page.

Linking Hello to Goodbye

Open the say/ hel | 0. cf mview file. We are going to add a line of code to the end of this file so our say/ hel | 0. cf mview file looks
like the code block below:

<hl>Hel |l o Worl dk/ hl>
<p>Current tine:<cfoutput#time#/ cfoutput </ p>
<p>Ti me to say<cfout put #l i nkTo(t ext ="goodbye", acti on="goodbye"J#X out put x/ p>

The | i nkTo() function is a built-in Wheels function. In this case, we are passing 2 named parameters to it. The first parameter,
t ext, is the text that will be displayed in the hyperlink. The second parameter, acti on, defines the action to point the link to. By
using this built-in function, your application's mainURL may change, and even controllers and actions may get shifted around, but
you won't suffer from the dreaded dead link. Wheels will always create a valid link for you as long as you configure it correctly when
you make infrastructure changes to your application.

Once you have added the additional line of code to the end of the say/ hel | 0. cf mview file, save your file and call the say/ hel | o
action from your browser. Your browser should look like Figure 6 below.
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Figure 6: Your say/ hel | o action with a link to the goodbye action.

You can see that Wheels created a link for us and added an appropriate URL for the say/ goodbye action to the link.

Linking Goodbye to Hello

Let's complete our little app and add a corresponding link to the bottom of our say/ goodbye. cf mview page.

Open your say/ goodbye. cf mview page and modify it so it looks like the code block below.

<h1>Goodbye Worl d&/ hl>

<p>Time to say<cfout put # i nkTo(text="hell 0", action="hell o"¥#®ef out put =/ p>

If you now call the say/ goodbye action in your browser, your browser should look like Figure 7 below.
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Figure 7: Your say/ goodbye action with a link to thé hel | o action.

Much More to Learn

You now know enough to be dangerous with ColdFusion on Wheels. Look out! But there are many more powerful features to
cover. You may have noticed that we haven't even talked about theM in MVC.



No worries. We will get there. And we think you will enjoy it.



Beginner Tutorial: Hello Database

A quick tutorial that demonstrates how quickly you can get database connectivity up
and running with Wheels.

Wheels's built in model provides your application with some simple and powerful functionality for interacting with databases. To
get started, you make some simple configurations, call some functions within your controllers, and that's it. Best yet, you will rarely
ever need to write SQL code to get those redundant CRUD tasks out of the way.

Our Sample Application: User Management

We'll learn by building part of a sample user management application. This tutorial will teach you the basics of interacting with
Wheels'sORM.

Setting up the Data Source

By default, Wheels will connect to a data source that has the same name as the folder containing your Wheels application. So if
your Wheels application is in a folder called C: \ websi t es\ nysi t e\ bl og\, then it will connect to a data source named bl og.

To change this default behavior, open the file at confi g/ setti ngs. cf m In a fresh install of Wheels, you'll see some
commented-out lines of code that read as such:

<l---
If vou | eave these settings comented out, Weels will set the data source nane
to the sane nane as the folder the application resides in.
<cfset set(dataSourceNane="")>
<cfset set(dataSourceUser Name="")>
<cfset set(dataSourcePassword="")>
i

Uncomment the lines that tell Wheels what it needs to know about the data source and provide the appropriate values. This may
include values fordat aSour ceNane, dat aSour ceUser Name, and dat aSour cePasswor d.

<cf set set (dat aSour ceNangsrybl ogapp) >
<cf set set (dat aSour ceUser Namerarty")>
<cf set set (dat aSour cePasswor dncfly")>

Our Sample Data Structure

Wheels supports MySQL, SQL Server, PostgreSQL, and Oracle. It doesn't matter which DBMS you use. We will all be writing the
same CFML code to interact with the database. Wheels does everything behind the scenes that needs to be done to work with each
DBMS



That said, here's a quick look at a table that you'll need in your database:

Table: users

Column Name Data Type Extra

id i nt auto increment, primary key
name var char (100)

email var char ( 255)

password var char ( 15)

Note a couple things about these tables:

1. The table name is plural.
2. The table has an auto-incrementing primary key named i d.

These are database conventions used by Wheels. This framework strongly encourages that everyone follow convention over
configuration. That way everyone is doing things mostly the same way, leading to less maintenance and training headaches down the
road.

Fortunately, there are ways of going outside of these conventions when you really need it. But let's learn the conventional way
first. Sometimes you need to learn the rules before you can know how to break them, cowboy.

Adding Users

First, let's create a simple form for adding a new user to the user s table. To do this, we will use Wheels's form helper functions.
Wheels includes a whole range of functions that simplifies all of the tasks that you need to display forms and communicate errors to
the user.

Creating the Form

Now create a new file in vi ews/ user s called new. cf m This will contain the view code for our simple form.

Next, add these lines of code to the new file:

<cf out put >
<hl>Create a New Uset/ hl>
#start FormTag(acti on="create")#
<di vt ext Fi el d(obj ect Nane="user", property="nanme", | abel =" Nard'th #>
<di v#t ext Fi el d( obj ect Name="user", property="emil", |abel ="Emakl t) #>
<di v#passwor dFi el d( obj ect Name="user", property="password", |abel ="PassweydliW#
<di v#submi t Tag() #/ di v>



#endFor nTag( ) #

</ cf out put >

Form Helpers

What we've done here is use form helpers to generate all of the form fields necessary for creating a new user in our database. It
may feel a little strange using functions to generate form elements, but it will soon become clear why we're doing this. Trust us on
this one... You'll love it!

To generate the form tag's acti on attribute, the st art For nifag() function takes parameters similar to the | i nkTo() function
that we introduced in the Beginner Tutorial: Hello World tutorial. We can pass in control | er, acti on, key, and other route- and
parameter-defined URLSs just like we do with | i nkTo().

To end the form, we use the endFor nifag() function. Easy peasy, lemon squeezy.

The text Fi el d() and passwor dFi el d() helpers are similar. As you probably guessed, they create <i nput > elements with
type="text" andtype="password", respectively. And the subm t Tag() function creates an <i nput type="submt" /> element.

One thing you'll notice is the t ext Fi el d() and passwor dFi el d() functions accept arguments called obj ect Nane and property.
As it turns out, this particular view code will throw an error because these functions are expecting an object named user . Let's fix
that.

Supplying the Form with Data

We need to supply our view code with an object called user . Because the controller is responsible for providing the views with
data, we'll set it there.

Create a new ColdFusion component at control | ers/ Users. cf c. If you're using a case sensitive operating system like UNIX or
Linux, then it is important to name the CFC with a capital letter.

As it turns out, our controller needs to provide the view with a blank user object (whose instance variable will also be called user
in this case). In our newaction, we will use the nodel () function to generate a new instance of the user model.

To get a blank set of properties in the model, we'll also call the generated model's new() method.

<cf conponent extends<ontroller®
<cffunction namgmew'>
<cfset user = nodel (user"). new()>
</ cffunction>
</ cf conponent >
Wheels will automatically know that we're talking about the user s database table when we instantiate a user model. The
convention: database tables are plural and their corresponding Wheels models are singular.

Why is our model name singular instead of plural? When we're talking about a single record in the user s database, we represent
that with a model object. So the user s table contains many user objects. It just works better in conversation.
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The Generated Form

Now when we run the URL at htt p://| ocal host/ user s/ new, we'll see the form with the fields that we defined.

The HTML generated by your application will look something like this:

<h1>Create a New Uses/ hl>

“fusers/create" “post "
<di v>
<| abel for=user-nane>Nane
“user - nane" "text" =" "user[nane] "/ >=</1 abel >
</ div>
<di v>
<l abel for=zuser-enmail >Enail
“user-enmail " “text" =" "user[emmil]"/>=/Iabel >
</ div>
<di v>
<l abel for=zuser-password*Password
“user - passwor d" " passwor d” 2" "user [ password] "/ ></1 abel >
</ div>
<di v> “Save changes"” Ysubmt" / >=</div>

So far we have a fairly well-formed, accessible form, without writing a bunch of repetitive markup.

Handling the Form Submission

Next, we'll code the cr eat e action in the controller to handle the form submission and save the new user to the database.

A basic way of doing this is using the model object's cr eat e() method:

<cffuncti on nane=reate™
<cfset user = nodel (user").create(parans. user)
<cfset redirect To(
act i on= ndex",
success=User #user.name# created successfully."

)>

</ cffunction>

Because we used the obj ect Nanme argument in the fields of our form, we can access the data as a struct in the par ans struct.

There are more things that we can do in the cr eat e action to handle validation, but let's keep it simple in this tutorial.
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Listing Users

Notice that our cr eat e action above redirects the user to the i ndex action using the redi rect To() function. We'll use this action
to list all users in the system with "Edit" links. We'll also provide a link to the create form that we just coded.

First, let's get the data that the listing needs. Create an action named i ndex in the user s controller like so:

<cffunction namgs ndex™
<cfset users = nodel'(user”).findAll (order=ane")>

</ cffunction>

This call to the model's fi ndAl | () method will return a query object of all users in the system. By using the method's or der
argument, we're also telling the database to order the records by nane.

In the view at vi ews/ user s/ i ndex. cf m it's as simple as looping through the query and outputting the data.

<cf out put >

<hl>User s</ h1>

#f | ashMessages("success") #

<p>#l i nkTo(text ="+ Add New User", action="new/)ps

<t abl e>
<t head>
<tr>
<t h>Nanme</ t h>
<t h>Emai I</ t h>
<th col spant2"></t h>
</[tr>
</t head>
<t body>
<cfl oop querytusers"
<tr>
<t d>#users. nanme#/ t d>
<t d>users. emui | #/ t d>

<t d>
# i nkTo(
text="Edit", action="edit", key=users.id,
title="Edit #users. name#"
) #
</td>
<t d>
# i nkTo(
text="Del ete", action="delete", key=users.id,
title="Del ete #users. name#",
confirm="Are you sure that you want to delete
#users. name#?"
) #

</td>
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</[tr>
</ cfl oop>
</t body>
</t abl e>

</ cf out put >

Editing Users

We'll now show another cool aspect of form helpers by creating a screen for editing users.

Coding the Edit Form

You probably noticed in the code listed above that we'll have an action for editing users called edi t . This action expects a key as
well which is passed in the URL by default.

Given the provided key, we'll have the action load the appropriate user object to pass on to the view:

<cffuncti on naneg=edit">
<cfset user = nodel (user").findByKey(parans. key)

</ cffunction>

The view atvi ews/ user/ edi t. cf mlooks almost exactly the same as the view for creating a user:

<cf out put >
<hl>Edit User #user.nanes# hl>
<cfif flashKeyExi stg(success”) >
<p cl asszsuccess>#f| ash("success")# p>
</cfif>
#start For mTag(acti on="update") #
<di v3#hi ddenFi el d( obj ect Nane="user", property="i &/ ) v>

<di vt ext Fi el d(obj ect Nane="user", property="nanme", | abel =" Nard'th #>

<di v#t ext Fi el d( obj ect Name="user", property="emil", |abel ="Emakl t) #>
<di v>

#passwor dFi el d(obj ect Nane="user", property="password", | abel ="Password")#
</ div>

<di v#submi t Tag() #/ di v>
#endFor nirag( ) #

</ cf out put >



But an interesting thing happens. Because the form fields are bound to the user object via the form helpers' obj ect Nanme
arguments, the form will automatically provide default values based on the object's properties.

With the user model populated, we'll end up seeing code similar to this:

<hl>Edit User Honer Sinpsenihl>
“/ user s/ updat e" " post"
<di v> “hi dden" “user[id]" * 15" / >=</div>

<di v>
<l abel forZuser-nane>Nane

“user - nane" “text" YHomer Si npson”
"user [ nanme] "/ =</ abel >
</ div>

<di v>
<l abel for%user-ennil >Email

“user-email " "t ext" “honerj @ucl ear power. conf
"“user[emmi | ]"/ >=</1I abel >
</ di v>

<di v>
<l abel for=zuser-passwor d*Password

"“user - passwor d" " passwor d" Ydonut s. mmt'
"user [ passwor d] "/ =</ | abel >
</ div>
<di v> “Save changes" "submit" / ></div>

Pretty cool, huh?

Opportunities for Refactoring

There's a lot of repetition in the add and edi t forms. You'd imagine that we could factor out most of this code into a single view
file. To keep this tutorial from becoming a book, we'll just continue on knowing that this could be better.

Handing the Edit Form Submission

Now we'll create the updat e action. This will be similar to the cr eat e action, except it will be updating the user object:

<cffuncti on nangtupdat e™>

<cfset user = nodel (user").findByKey(parans. user.iHd)
<cfset user. updat e( parans. usep)
<cfset redirect To(

action=edit",



key=user.id
success=User #user.nanme# updated successfully.”

)>

</ cffunction>

To update the user, simply call its updat e() method with the user struct passed from the form via par ams. It's that simple.

After the update, we'll add a success message using the Flash and send the end user back to the edit form in case they want to
make more changes.

Deleting Users

Notice in our listing above that we have a del et e action. Our | i nkTo() call has an argument named confi rm which will include
some simple JavaScript to pop up a box asking the end user to confirm the deletion before running thedel et e action.

Here's what our del et e action would look like:

<cffunction nang=del et e™>

<cfset user = nodel (user").findByKey(parans. key)
<cfset user.del ete(?»
<cfset redirect To(

acti on= ndex",

success=#user. name# was successfully deleted.”

)>

</ cffunction>

We simply load the user using the model's fi ndByKey() method and then call the object's del et e() method. That's all there is to
it.

Database Says Hello

We've shown you quite a few of the basics in getting a simple user database up and running. We hope that this has whet your
appetite to see some of the power packed into the ColdFusion on Wheels framework. There's plenty more.

Be sure to read on to some of the related chapters listed below to learn more about working with Wheels's ORM.
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Tutorial: Wheels, AJAX, and You

Using Wheels to develop web applications with AJAX features is a breeze. You have
several options and tools at your disposal, which we'll cover in this chapter.

Wheels was designed to be as lightweight as possible, so this keeps your options fairly open for developing AJAX features into
your application. We will cover two different approaches in this chapter:

1."Do it yourself" method with a fresh out-of-the box install of Wheels
2. "Plugins" method with the help of a couple different plugins built by community members

While there are several flavors of JavaScript libraries out there with AJAX support, we will be using the jQuery framework in this
tutorial. Let's assume that you are fairly familiar with the basics of jQuery and know how to set it up.

For this tutorial, let's create the simplest example of all: a link that will render a message back to the user without refreshing the
page.

Approach #1: "Do It Yourself"

In this example, we'll wire up some simple JavaScript code that calls a Wheels action asynchronously. All of this will be done with
basic jQuery code and built-in Wheels functionality.

First, let's create a link to a controller's action in a view file, like so:

<cf out put >

<l--- View code --->

<hlx</hil>

<p></ p>

#linkTo(text="Alert ne!", controller="say", action="hello", id="alert-button")#

</ cf out put >

That piece of code by itself will work just like you expect it to. When you click the link, you will load the hel | o action inside the
say controller.

But let's make it into an asynchronous request. Add this JavaScript (either on the page inside scri pt tags or in a separate . j s file
included viaj avaScri pt I ncl udeTag()):

(function($]$(docunment).ready(function{)

/1 Listen to the "click"” event of the "alert-button" Iink and nake an AJAX request
$("#alert-button").click(function{)
$. aj ax{

type: "POST",
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url: $(this).attr("href") + "?format=json", // References "/say/hell o?fornat=json"
dat aType: "json",
success: function(responsg)

$("h1"). htm (response. message) ;

$("p").htnl (response.tine);

return false; // keeps the normal request fromfiring

13K
DD Query);

With that code, we are listening to the cl i ck event of the hyperlink, which will make an asynchronous request to the hel | o action
in the say controller. Additionally, the JavaScript call is passing a URL parameter called f or mat set toj son.

Note that the success block inserts keys from the r esponse into the empty h1l and p blocks in the calling view. (You may have
been wondering about those when you saw the first example. Mystery solved.)

The last thing that we need to do is implement the say/ hel | o action. Note that the request expects a dat aType of JSON. By
default, Wheels controllers only generate HTML responses, but there is an easy way to generate JSON instead using Wheels's
provi des() and render Wt h() functions:

<l--- Controller code --->
<cffunction nangd nit">

<cfset provides(htnl,json)>
</ cffunction>

<cffunction naneg=hel | 0">

<l--- Prepare the nessage for the user --->
<cfset greeting ={}>
<cfset greeting[ nessage’] ="H there>

<cfset greeting[tine] = Now)>

<l--- Respond to all requests with “renderWth()  --->
<cfset renderWth(greeting
</ cffunction>

In this controller's i ni t () method, we use the provi des() function to indicate that we want all actions in the controller to be
able to respond with the data inHTML or JSON formats. Note that the client calling the action can request the type by passing a URL
parameter named f or mat or by sending the format in the request header.

The call to render Wt h() in the hel | o action takes care of the translation to the requested format. Our JavaScript is requesting
JSON so Wheels will format the greeti ng struct as JSON automatically and send it back to the client. If the client requested HTML or
the default of none, Wheels will process and serve the view template at vi ews/ say/ hel | 0. cf m For more information about
provi des() and render Wt h(), reference the chapter on Responding with Multiple Formats.

Lastly, notice the lines where we're setting gr eeti ng[ "nmessage"] and greeting["ti me"]. Due to the case-insensitive nature of
ColdFusion, we recommend setting variables to be consumed by JavaScript using bracket notation like that. If you do not use that
notation (i.e., gr eet i ngs. nessage and gr eeti ngs. ti ne instead), your JavaScript will need to reference those keys from the JSON as
MESSACE and Tl ME (all caps). Unless you like turning caps lock on and off, you can see how that would get annoying after some time.

Assuming you already included jQuery in your application and you followed the code examples above, you now have a simple
AJAX-powered web application built on Wheels. After clicking that Al ert me! link, your say controller will respond back to you the
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serialized message via AJAX. jQuery will parse the JSON object and populate the hl and p with the appropriate data.

Approach #2: Remote Form Helpers Plugin

The Remote Form Helpers adds a set of CFMJS functions (CFML + JavaScript) as well as a set of new form helpers that work
exclusively with AJAX.

Remote Form Helpers Plugin

By itself, the Remote Form Helpers plugin will add another type of response to your application: the j avascri pt response. Let's
replicate the previous example using Remote Form Helpers. (Refer to the plugin's documentation and our chapter on Using and
Creating Plugins for more information.)

First, let's replace the | i nkTo() call from the first example with a call to a function included by the plugin, called
renot eLi nkTo():

<cf out put >

<l--- View code --->

<hlx</hil>

<p></ p>

#renot eLi nkTo(text="Alert ne!", controller="say", action="hello")#

</ cf out put >

renot eLi nkTo() is all you need in your view now, so go ahead and remove the whole scri pt block from the first example. This
new function will take care of creating the JavaScript for you.

Now let's review that say controller:

<l--- Controller code --->

<cffuncti on nanme-hel | 0"
<l--- Prepare the nessage for the user --->
<cfset greeting ={}>
<cfset greeting[ messagel ="H there>

<cfset greeting['tinme"] = Now)>

<l--- |f your request is an AJAX request, respond with the “views/say/hello.js.cfmrenote view --->
<cfif isA ax()>

<cfset render Renot ePage(y
</cfif>

<l--- Oherwise, let Wweels do its nornmal HTM. response (the “views/say/hello.cfm viewfile) --->
</ cffunction>

Wait, what? hel | 0. j s. cf n? Yes, the Remote Form Helpers plugin enables you to use a whole new set of view files. All files that
have a. j s. cf mextension are considered "remote view files" and will be used with your r ender Renot ePage() function to send it
back to your initial request.
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Now let's create the file at vi ews/ say/ hel | 0. j s. cf mand add this code:

<l--- Renote View code --->
<cf out put >

#pagel nsert HTM_(sel ect or="h1", content=greeting. nessage) #
#pagel nsert HTM_(sel ector="p", content=greeting.tine)#

</ cf out put >

That's it. Without a single line of JavaScript, we were able to setup an AJAX-powered Wheels application.

AJAX in Wheels Explained

That is it! Hopefully now you have a clearer picture on how to create AJAX-based features for your web applications.

Remember that any of the 3 examples work just fine. You have several ways to accomplish the same goal. Choose the one that fits
your style and needs.



Conventions

With a convention-over-configuration framework like Wheels, it's important to know
these conventions. This is your guide.

There is a specific set of standards that Wheels follows when you run it in its default state. This is to save you time. With
conventions in place, you can get started coding without worrying about configuring every little detail.

But it is important for you to know these conventions, especially if you're running an operating system and/or DBMS configuration
that's picky about things like case sensitivity.

URLSs

Wheels uses a very flexible routing system to match your application's URLs to controllers, views, and parameters.

Within this routing system is a default route that handles many scenarios that you'll run across as a developer. The default route is
mapped using the pattern[control l er]/[action]/[key].

Consider this example URL:

http://1ocal host/users/edit/ 12

This maps to the user controller, edi t action, and a key of 12. For all intents and purposes, this will load a view for editing a user
with a primary key value in the database of 12.

This URL pattern works up the chain and will also handle the following example URLs:

URL Controller Action Key
http://1ocal host/users/edit/12 users edit 12
http://1 ocal host/ users/ add users add Undef i ned
http://1 ocal host/ users users i ndex Undef i ned

See Using Routes for instructions on overriding this behavior.

Naming Conventions for Controllers, Actions, and Views

Controllers, actions, and views are closely linked together by default. And how you name them will influence the URLs that Wheels
will generate.

Controllers


http://dev.cfwheels.org/docs/1-1/chapter/using-routes

First, a controller is a CFC file placed in the control | ers folder. It should be named in Pascal Case. For example, a site map
controller would be stored atcontrol | ers/ SiteMap. cfc.

Multi-word controllers will be delimited by hyphens in their calling URLs. For example, a URL of / si t e- map will reference the
Si t eMap controller.

See Using Routes for instructions on overriding this behavior.

Actions

Methods within the controllers, known as actions, should be named in canel Case.

Like with controllers, any time a capital letter is used in canel Case, a hyphen will be used as a word delimiter in the
correspondingURL. For example, a URL of / si t e- map/ sear ch- engi nes will reference the sear chEngi nes action in the Si t eMap
controller.

See Using Routes for instructions on overriding this behavior.

Views

By default, view files are named after the action names and are stored in folders that correspond to controller names. Both the
folder names and view file names should be all lowercase, and there is no word delimiter.

In our / si t e- map/ sear ch- engi nes URL example, the corresponding view file would be stored at
vi ews/ si t emap/ sear chengi nes. cfm

For information on overriding this behavior, refer to documentation for the r ender Page() function and read the Pages chapter.

Layouts

A special type of view file called a layout defines markup that should surround the views loaded by the application. The default
layout is stored at vi ews/ | ayout . cf mand is automatically used by all views in the application.

Controller-level layouts can also be set automatically by creating a file called | ayout . ¢cf mand storing it in the given controller's
view folder. For example, to create a layout for the user s controller, the file would be stored atvi ews/ users/| ayout.cfm

When a controller-level layout is present, it overrides the default layout stored in the root vi ews folder.

For information on overriding the layout file to be loaded by an action, see the chapter on Using Layouts and documentation for
the render Page() function.

Naming Conventions for Models and Databases

By default, the names of Wheels models, model properties, database tables, and database fields all relate to each other. Wheels
even sets a sensible default for the CFML data source used for database interactions.
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Data Sources

Wheels will automatically look for a data source with the same name as the folder that your application is deployed in. If your
Wheels application is in a folder called bl og, Wheels will look for a data source called bl og, for example.

Refer to the Configuration and Defaults chapter for instructions on overriding data source information.

Plural Database Table Names, Singular Model Names

Wheels adopts a Rails-style naming conventions for database tables and model files. Think of a database table as a collection of
model objects; therefore, it is named with a plural name. Think of a model object as a representation of a single record from the
database table; therefore, it is named with a singular word.

For example, a user model represents a record from the user s database table. Wheels also recognizes plural patterns like
bi nary/bi nari es, nouse/ m ce, chil d/chil dren, etc.

Like controller files, models are also CFCs and are named in Pascal Case. They are stored in the nodel s folder. So the user
model would be stored at nmodel s/ User . cf c.

For instructions on overriding database naming conventions, refer to documentation for the t abl e() function and the chapter on
Object Relational Mapping.

Everything in the Database Is Lowercase

In your database, both table names and column names should be lowercase. The cust omer segnent s table could have fields called
title, regionid, andinconel evel , for example.

Because of CFML's case insensitive nature, we recommend that you refer to model names and corresponding properties in
canel Case. This makes for easier readability in your application code.

In the cust oner segnent s example above, you could refer to the properties in your CFML astitl e, regi onl d, and i nconeLevel
to stick to CFML's Java-style roots. (Built-in CFML functions are often written in canel Case and Pascal Case, after all.)

For information on overriding column and property names, refer to documentation for the property() function and the Object
Relational Mapping chapter.

Configuration and Defaults

There are many default values and settings that you can tweak in Wheels when you need to. Some of them are conventions and
others are just configurations available for you to change. You can even change argument defaults for built-in Wheels functions to
keep your codeDRYer.

For more details on what you can configure, read the Configuration and Defaults chapter.
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Configuration and Defaults

An overview of Wheels configuration and how is it used in your applications. Learn
how to override a Wheels convention to make it your own.

We all love the "Convention over Configuration"” motto of Wheels, but what about those two cases that pop into everyone's head?
What if | want to develop in my own way?Or, What about an existing application that | need to port into Wheels? Gladly, that's what
configuration and defaults are there for. Let's take a look at exactly how is this performed.

Where Configurations Happen

You will find configuration files in the confi g folder of your Wheels application. In general, most of your settings will go in
config/settings.cfm

You can also set values based on what environment you have set. For example, you can have different values for your settings
depending on whether you're indesi gn mode or producti on mode. See the chapter on Switching Environments for more details.

How to Set Configurations

To change a Wheels application default, you generally use the set () function. With it, you can perform all sorts of tweaks to the
framework's default behaviors.

How to Access Configuration Values

Use the get () function to access the value of a Wheels application setting. Just pass it the name of the setting.

<cfif get(environnent}j is "production®
<l--- Do sonething for production environnent --->
</cfif>

Setting CFML appl i cati on Configurations

In CFML's standard Appl i cati on. cf c, you can normally set values for your application's properties in the t hi s scope. Wheels still
provides these options to you in the file at confi g/ app. cf m

Here is an example of what can go in confi g/ app. cf m
<cfset this.name ="TheNext Si teToBeat Twi ttep"

<cfset this.sessi onManagenent = false
<cfset this.customragPat hs £i st Append
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t hi s. cust onTTagPat hs,
ExpandPat §". . / cust ont ags)

)>

Types of Configurations Available

There are several types of configurations that you can perform in Wheels to override all those default behaviors. In Wheels, you
can find all these configuration options:

¢ URL rewrite settings

e Data source settings

e Environment settings
e Caching settings

e Function settings

e Miscellaneous settings

Let's take a closer look at each of these options.

URL Rewrite Settings

Sometimes it is useful for our applications to "force" URL rewriting. By default, Wheels will try to determinate what type of URL
rewriting to perform and set it up for you. But you can force in or out this setting by using the example below:

<cfset set(url Rewiting=0ff")>

The code above will tell Wheels to skip its automatic detection of the URL Rewriting capabilities and just set it as "Off".
You can also set it to "Partial" if you believe that your web server is capable of rewriting the URL as folders after i ndex. cfm

For more information, read the chapter about URL Rewriting.

Data Source Settings

Probably the most important configuration of them all. What is an application without a database to store all of its precious data?

The data source configuration is what tells Wheels which database to use for all of its models. (This can be overridden on a per
model basis, but that will be covered later.) To set this up in Wheels, it's just as easy as the previous example:

<cf set set (dat aSour ceNameg=your Dat aSour ceNang">
<cf set set (dat aSour ceUser Nameyour Dat aSour ceUser nang>
<cf set set (dat aSour cePasswor txour Dat aSour cePasswor §I*>
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Debugging and Error Settings

Not only are the environments useful for separating your production settings from your "under development" settings, but they
are also opportunities for you to override settings that will only take effect in a specified environment.

For example, let's say that we want to enable debugging information in our "devlopment" environment temporarily:

<l--- [config/devel opnent/settings.cfm--->
<cfset set(showDebugl nf or mati on=f al se)

Full Listing of Environment Settings

Name Type Default Description
Server to use to send out error emails. When left blank, this

errorEmai | Server string [enpty string] defaults to settings in the ColdFusion Administrator (if set).
Comma-delimited list of email address to send error

error Emai | Addr ess string [enpty string] notifications to. Only applies if sendEnai | OnError is set to
true.

err or Emai | Subj ect string Error Subject of email that gets sent to administrators on errors.

Only applies if sendEmai | OnError is settotrue.

List of variables (or entire scopes) to exclude from the scope
excl udeFronErrorEmai |l string [enpty string] dumps included in error emails. Use this to keep sensitive
information from being sent in plain text over email.

Enabled in production
sendEmai | OnError bool ean environments that have a TLD
like .com, .org, etc.

When set to t r ue, Wheels will send an email to administrators
whenever Wheels throws an error.

Enabled in desi gn and When set totrue, Wheels will show debugging information in

S 22 o0l) 1 @ (7L T T fiEe] S devel opnent the footers of your pages.

Enabled in desi gn,
showkrrorl nformati on bool ean devel opnent, mai nt enance,
and testing

When set to f al se, Wheels will run and display code stored at
event s/ onerror. cf minstead of revealing CFML errors.

For more information, refer to the chapter about Switching Environments.

Caching Settings

Wheels does a pretty good job at caching the framework and its output to speed up your application. But if personalization is key
in your application, finer control over caching settings will become more important.

Let's say your application generates dynamic routes and you need it to check the routes on each request. This task will be as
simple as this line of code:

<cf set set (cacheRout es=f al se)
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Full Listing of Caching Settings

Name

cacheActi ons

cacheControllerlnitialization

cacheCul | I nt erval

cacheCul | Per cent age

cacheDat abaseSchema

cacheFi | eChecki ng

cachel mages

cacheMbdel I nitialization

cachePages

cachePartial s

cacheQueri es

cl ear Quer yCacheOnRel oad

cacheRout es

Type

bool ean

bool ean

nuneric

nuneric

bool ean

bool ean

bool ean

bool ean

bool ean

bool ean

bool ean

bool ean

bool ean

Default

Enabled in
mai nt enance, testi ng,
and production

Enabled in

devel oprent ,

mai nt enace, testi ng,
and producti on

5

10

Enabled in

devel oprent ,

mai nt enance, testi ng,
and production

Enabled in

devel oprent ,

mai nt enance, testi ng,
and producti on

Enabled in

devel oprent ,

mai nt enance, testi ng,
and production

Enabled in

devel oprent ,

mai nt enance, testi ng,
and producti on

Enabled in
mai nt enance, testing,
and production

Enabled in
mai nt enance, testi ng,
and producti on

Enabled in
mai nt enance, testi ng,
and production

true

Enabled in

devel oprent ,

mai nt enance, testi ng,
and production

Description

When set to t rue, Wheels will cache output generated by
actions when specified (in acaches() call, for example).

When set to f al se, any changes you make to thei nit ()
function in the controller file will be picked up
immediately.

Number of minutes between each culling action. The
reason the cache is not culled during each request is to
keep performance as high as possible.

If you set this value to 10, then at most, 10% of expired
items will be deleted from the cache.

When set to f al se, you can add a field to the database,
and Wheels will pick that up right away.

When set to t rue, Wheels will cache whether or not
controller, helper, and layout files exist

When set to t r ue, Wheels will cache general image
information used in i mageTag() like wi dt h and hei ght .

When set to f al se, any changes you make to thei ni t ()
function in the model file will be picked up immediately.

When set tot r ue, Wheels will cache output generated by
a view page when specified (in ar ender Page() call, for
example).

When set to t r ue, Wheels will cache output generated by
partials when specified (in ai ncl udeParti al () call for
example).

When set to t r ue, Wheels will cache SQL queries when
specified (in afindAl | () call, for example).

Set to t r ue to clear any queries that Wheels has cached
on application reload.

When set to t rue, Wheels will cache routes across all
pageviews.
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Number of minutes an item should be cached when it has
not been specifically set through one of the functions

BT . CRENETT MAET) @ el that perform the caching in Wheels (i.e., caches(),
findAll (), includePartial (), etc.)
Maximum number of items to store in Wheels's cache at
maxi mun t ems ToCache numeri c 5000 one time. When the cache is full, items will be deleted

automatically at a regular interval based on the other
cache settings.

For more information, refer to the chapter on Caching.

Function Settings

OK, here it's where the fun begins! Wheels includes a lot of functions to make your life as a CFML developer easier. A lot of those
functions have sensible default argument values to minimize the amount of code that you need to write. And yes, you guessed it,
Wheels lets you override those default argument values application-wide.

Let's look at a little of example:

<cfset set (functi onNang=fi ndAl |" perPage=20)
That little line of code will make all calls to the fi ndAl | () method in Wheels return a maximun number of 20 record per page (if

pagination is enabled for that fi ndAl | () call). How great is that? You don't need to set the per Page value for every single call to
findAll () if you have a different requirement than the Wheels default of 10 records.

ORM Settings

The Wheels ORM provides many sensible conventions and defaults, but sometimes your data structure requires different column
naming or behavior than what Wheels expects out of the box. Use these settings to change those naming conventions or behaviors
across your entire application.

For example, if we wanted to prefix all of the database table names in our application with bl og_ but didn't want to include that
at the beginning of model names, we would do this:

<cfset set (tabl eNanePrefi Xbl og_")>

Now your post model will map to the bl og_post s table, conment model will map to the bl og_conment s table, etc.

Full Listing of ORM Settings

Name Type Default Description
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aft er Fi ndCal | backLegacySupport bool ean true

aut omati cVal i dati ons
set Updat edAt OnCr eat e

sof t Del et eProperty

t abl eNanePr ef i x
ti meSt anpOnCr eat ePr operty

ti meSt anpOnUpdat ePr operty

t ransacti onMbde

useExpandedCol ummAl i ases

Plugin Settings

bool ean true
bool ean true

string del etedAt

[enpty

string string]

string createdAt

string updatedAt

string conmmt

bool ean true

When this is set to f al se and you're implementing an af t er Fi nd()
callback, you need to write the same logic for both the t hi s scope (for
objects) and ar gunent s scope (for queries). Setting this to f al se
makes both ways use the ar gunent s scope so you don't need to
duplicate logic. Note that the default istrue for backwards
compatibility.

Set to f al se to stop Wheels from automatically running object
validations based on column settings in your database.

Set to false to stop Wheels from populating the updat edAt timestamp
with the cr eat edAt timestamp's value.

Name of database column that Wheels will look for in order to enforce
soft deletes.

String to prefix all database tables with so you don't need to define
your model objects including it. Useful in environments that have table
naming conventions like starting all table names with t bl

Name of database column that Wheels will look for in order to
automatically store a "created at" time stamp when records are
created.

Name of the database column that Wheels will look for in order to
automatically store an "updated at" time stamp when records are
updated.

Use conmi t, rol | back, or none to set default transaction
handl ing for creates, updates and del etes.

When set to t r ue, Wheels will always prepend children objects' names
to columns included via fi ndAl | () 'si ncl ude argument, even if there
are no naming conflicts. For example,

nodel ("post").findAll (include="conrent") in a fictitious blog
application would yield these column names:id, titl e, aut horld,
body, creat edAt, comment | D, conmrent Nane, conment Body,

coment Cr eat edAt , conmment Del et edAt . When this setting is set to

f al se, the returned column list would look like this:id, title,

aut hor | d, body, cr eat edAt, comment | D, nane, conment Body,
coment Cr eat edAt , del et edAt .

There are several settings that make plugin development more convenient. We recommend only changing these settings in
desi gn or devel opment modes so there aren't any deployment issues in pr oducti on, t esti ng, and nai nt enance modes. (At that

point, your plugin should be properly packaged in a zip file.)

If you want to keep what's stored in a plugin's zip file from overwriting changes that you made in its expanded folder, set this in
confi g/ desi gn/settings. cf mand/or confi g/ devel opment/settings.cfm

<cfset set(overwritePl ugi ns=fal se)

See the chapter on Using and Creating Plugins for more information.
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Name Type Default Description

del et ePl ugi nDi rectori es bool ean true

| oadl nconpati bl ePl ugi ns bool ean true

overwritePl ugins bool ean true

Miscellaneous Settings

When set tot rue, Wheels will remove subdirectories within the pl ugi ns folder
that do not contain corresponding plugin zip files. Set to f al se to add
convenience to the process for developing your own plugins.

Set to f al se to stop Wheels from loading plugins whose supported versions do
not match your current version of Wheels.

When set to t rue, Wheels will overwrite plugin files based on their source zip files
on application reload. Setting this to f al se makes plugin development easier
because you don't need to keep rezipping your plugin files every time you make a
change.

How about situations that don't fit into those previous 5 categories? Well, they all fall right into this miscellaneous section.

Let's say you don't like the convention name for the soft delete feature of Wheels. Changing it is as easy as this:

<cfset set (softDel et ePropertytrashedAt’) >

This will enable soft delete on all models that contains the t rashedAt property instead of the Wheels default, del et edAt .

Full Listing of Miscellaneous Settings

Name Type Default

fal sein
desi gn and
devel oprment

asset QueryString bool ean environments,

true in the
others
asset Pat hs struct false
i pExcepti ons string [ste:np%]

| oadDef aul t Rout es bool ean true

obfuscateUrls bool ean fal se

[enpty

r el oadPassword string string]

Description

Set to t rue to append a unique query string based on a time stamp to JavaScript,
CsSS, and image files included with the media view helpers. This helps force local
browser caches to refresh when there is an update to your assets. This query string
is updated when reloading your Wheels application. You can also hard code it by
passing in a string.

Pass f al se or a struct with up to 2 different keys to autopopulate the domains of
your assets: htt p (required) and htt ps. For example:

{http="asset 0. domai nl. com asset 2. donmai n1. com asset 3. domai nl. coni',
htt ps="secure. donai n1. coni'}

IP addresses that Wheels will ignore when the environment is set to mai nt enance.
That way administrators can test the site while in maintenance mode, while the rest
of users will see the message loaded in event s/ onnmai nt enance. cf m

Set to f al se to disable Wheels's default route patterns for
controll er/action/key, etc.

Set to t rue to obfuscate primary keys in URLs.

Password to require when reloading the Wheels application from the URL. Leave
empty to require no password.
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Wrapping It Up

There are literally hundreds of configurations options in Wheels for you to play around with. So go ahead and sink your teeth into
Wheels configuration and defaults.



Directory Structure

Finding your way around a Wheels application.
After downloading and unzipping Wheels, here's the directory structure that you will see (plus signs indicate folders):

e+ config

e+ controller

e+ events

o+ files

e+ | mages

e+ javascripts
e+ m scel | aneous
e+ nodel

e+ pl ugi ns

e+ styl esheets
e+ View

e+ wheel s

e. htaccess
eApplication.cfc
ei ndex. cfm

el sapi Rewrited4.ini
erewite.cfm
eroot.cfm

eweb. config

Quick Summary

Your configuration settings will be done in the confi g directory.
Your application code will end up in four of the folders, namely control | ers, event s, nodel s, and vi ews.
Static media files should be placed in the fil es, i mages, j avascri pts and styl esheet s folders.

Place anything that need to be executed outside of the framework in the m scel | aneous folder. The framework does not get
involved when executing . cf mfiles in this folder. (The empty Appl i cati on. cf c takes care of that.) Also, no URL rewriting will be
performed in this folder, so it's a good fit for placing CFCs that need to be accessed remotely via <cf aj axpr oxy> and Flash AMF
binding, for example.



Place Wheels plugins in the pl ugi ns folder.

And the last directory? That's the framework itself. It exists in the wheel s directory. Please go in there and have a look around. If
you find anything you can improve or new features that you want to add, let us know!

Detailed Overview

Let's go through all of the files and directories now starting with the ones you'll spend most of your time in: the code directories.

control lers

This is where you create your controllers. You'll see two files in here already: Control | er. cfc and Wheel s. cf c. You can place
functions insideControl | er. cf ¢ to have that function shared between all the controllers you create. (This works because all your
controllers will extend Control | er.) Wheel s. cf c is an internal file used by Wheels.

nodel s

This is where you create your model files (or classes if you prefer that term). Each model file you create should map to one table in
the database.

The setup in this directory is similar to the one for controllers, to share methods you can place them in the existing Model . cfc
file.
Vi ews

This is where you prepare the views for your users. As you work on your website, you will create one view directory for each
controller.
events

If you want code executed when ColdFusion triggers an event, you can place it here (rather than directly in Appl i cati on. cfc).

config

Make all your configuration changes here. You can set the environment, routes, and other settings here. You can also override
settings by making changes in the individual settings files that you see in the subdirectories.
files

Any files that you intend to deliver to the user using the sendFi | e() function should be placed here. Even if you don't use that
function to deliver files, this folder can still serve as file storage if you like.
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i mges

This is a good place to put your images. It's not required to have them here, but all Wheels functions that involve images will, by
convention, assume they are stored here.
j avascripts

This is a good place to put your JavaScript files.

styl esheets

This is a good place to put your CSS files.

m scel | aneous

Use this folder for code that you need to run completely outside of the framework. (There is an empty Appl i cati on. cf c file in
here, which will prevent Wheels from taking part in the execution.)

This is most useful if you're using Flash to connect directly to a CFC via AMF binding or if you're using <cf aj axpr oxy>in your
views to bind directly to a CFC as well.
pl ugi ns

Place any plugins you have downloaded and want installed here.

wheel s

This is the framework itself. When a new version of Wheels is released it is often enough to just drop it in here (unless there has
been changes to the general folder structure).
. htaccess

This file is used by Apache, and you specifically need it for URL rewriting to work properly. If you're not using Apache, then you
can safely delete it.
| sapi Rewrited.ini

If you use lIS 6 and want to use URL Rewriting, you'll need this file. Otherwise, you can safely delete it.

web. confi g

Same as | sapi Rewrited.ini but used for version 7 of lIS instead.
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Application.cfc,index.cfmroot.cfmandrewite.cfm

These are all needed for the framework to run. No changes should be done to these files.

You can add more directories if you want to, of course. Just remember to include a blank Appl i cati on. cf c in those directories.
Otherwise, Wheels will try to get itself involved with those requests as well.



Switching Environments

Environments that match your development stages.

Wheels allows you to set up different environments that match stages in your development cycle. That way you can configure
different values that match what services to call and how your app behaves based on where you are in your development.

By default, all new applications will start in the Design environment. The Design environment is the most convenient one to use as
you start building your application because it does not cache any data. Therefore, if you make any changes to your database, for
example, it will immediately be picked up by Wheels.

Other environment modes caches this information in order to speed up your application as much as possible. Making changes to
the database in these environment modes will cause Wheels to throw an error. (Although that can be avoided with a r el oad call.
More on that later.)

The fastest environment mode in terms of page load time is the Production mode. This is what you should set your application to
run in before you launch your website.

The 5 Environment Modes

Besides the 2 environments mentioned above, there are 3 more. Let's go through them all one by one so you can see the
differences between them and choose the most appropriate one given your current stage of development.

Design

* Shows friendly Wheels specific errors as well as regular ColdFusion errors on screen.
«Does not email you when an error is encountered.
¢ All caches are cleared before each request, except for settings defined in any of the files in the confi g folder.

Development

eHandles errors the same way as the Design mode.

e Caches controller and model initialization (the i ni t () methods).
e Caches the database schema.

e Caches routes.

e Caches image information.

Production



e Caches everything that the Development mode caches.

o Activates all developer controlled caching (actions, pages, queries and partials).
e Shows your custom error page when an error is encountered.

e Shows your custom 404 page when a controller or action is not found.

e Sends an email to you when an error is encountered.

Testing

e Same caching settings as the Production mode but using the error handling of the Development mode. (Good for testing an
application at its true speed while still getting errors reported on screen.)

Maintenance

e Shows your custom maintenance page unless the requesting IP address is in the exception list (set by calling
set (i pExceptions="127.0.0.1") inconfig/settings. cf mor passed along in the URL as except =127. 0. 0. 1).

This environment mode comes in handy when you want to briefly take your website offline to upload changes or modify databases
on production servers.

How to Switch Modes

You change the current environment by modifying the confi g/ envi ronnent . cf mfile. After you've modified it, you need to either
restart the ColdFusion service or issue ar el oad request. (See below for more info.)

The r el oad Request

Issuing a reload request is the easiest way to go from one environment to another. It's done by passing in reload as a parameter in
the URL, like this:

http://ww. nmysite. conf ?rel oad=true

This tells Wheels to reload the entire framework (it will also run your code in the event s/ onappl i cati onstart. cf mfile), thus
picking up any changes made in the confi g/ envi ronment . cf mfile.

Lazy Reloading

There's also a shortcut for lazy developers who don't want to change this file at all. To use it, just issue the r el oad request like
this instead:

http://ww. nysite.com ?rel oad=t esti ng



This will make Wheels skip your confi g/ envi ronnment . cf mfile and just use the URL value instead (t esti ng, in this case).

Password-Protected Reloads

For added protection, you can set the r el oadPasswor d variable in confi g/ setti ngs. cf m When set, ar el oad request will only
be honored when the correct password is also supplied, like this:

http://ww. nysi te. cont ?rel oad=t esti ng&passwor d=nypass



Using and Creating Plugins

Extend Wheels functionality by using plugins or creating your own.

Wheels is a fairly lightweight framework, and we like to keep it that way. We won't be adding thousands of various features to
Wheels just because a couple of developers find them "cool." ;)

Our intention is to only have functionality we consider "core" inside of Wheels itself and then encourage the use of plugins for
everything else.

By using plugins created by the community or yourself, you're able to add brand new functionality to Wheels or completely change
existing features. The possibilities are endless.

Plugins are also the recommended way to get new code accepted into Wheels. If you have written code that you think constitutes
core functionality and should be added to Wheels, then write a plugin. After the community has used it for a while, it will be a simple
task for us to integrate it into Wheels itself.

Installing and Uninstalling Plugins

This couldn't be any simpler. To install a plugin, just download the plugin's zi p file and drop it in the pl ugi ns folder.
If you want to remove it later simply delete the zi p file. (Wheels will clean up any leftover folders and files.)

Reloading Wheels is required when installing/uninstalling. (Issue ar el oad=t r ue request.)

File Permissions on pl ugi ns Folder

You may need to change access permissions on your application's pl ugi ns folder so that Wheels can write the subfolders and files
that it needs to run. If you get an error when testing out a plugin, you may need to loosen up the permission level.

Plugin Naming, Versioning, and Dependencies

When you download plugins, you will see that they are named something like this: Scaf f ol d- 0. 1. zi p. In this case, 0. 1 is the
version number of the Scaf f ol d plugin. If you drop both Scaf f ol d- 0. 1. zi p and Scaf f ol d- 0. 2. zi p in the pl ugi ns folder, Wheels
will use the one with the highest version number and ignore any others.

If you try to install a plugin that is not compatible with your installed version of Wheels or not compatible with a previously
installed plugin (i.e., they try to add/override the same functions), Wheels will throw an error on application start.

If you install a plugin that depends on another plugin, you will get a warning message displayed in the debug area. This message
will name the plugin that you'll need to download and install to make the originally installed plugin work correctly.



Available Plugins

To view all official plugins that are available for Wheels you can go to the Plugins Directory on our website.

While there, you can also download the PluginManager It lets you browse and install plugins directly from inside your Wheels
application. It's quite handy!

Creating Your Own Plugins

To create a plugin named MyPl ugi n, you will need to create a MyPl ugi n. cf ¢ and ani ndex. cf mfile. Then zip these together as
MyPl ugi n- x. x. zi p, where x. x is the version number of your plugin.

The only other requirement to make a plugin work is that MyPl ugi n. cf ¢ must contain a method named i ni t. This method must
set a variable called t hi s. ver si on, specifying the Wheels version the plugin is meant to be used on (or several Wheels version
numbers in a list) and then return itself.

Here's an example:

<cf conponent out put'fal se"™>
<cffunction nangd nit">
<cfset this.version =1.0,1.1>
<cfreturn this>
</ cffunction>
</ cf conponent >

The i ndex. cf mfile is the user interface for your plugin and will be viewable when clicking through to it from the debug area of
your application.

Using a Plugin to Add or Alter Capabilities

A plugin can add brand new functions to Wheels or override existing ones. A plugin can also have a simple one-page user
interface so that the users of the plugin can provide input, display content, etc.

To add or override a function, you simply add the function to MyPl ugi n. cf ¢, and Wheels will inject it into Wheels on application
start.

Please note that all functions in your plugin need to be public (access="publ i c"). If you have functions that should only be called
from the plugin itself, we recommend starting the function name with the $ character (this is how many internal Wheels functions are
named as well) to avoid any naming collisions.

It is also important to note that although you can overwrite functions, they are still available for you to leverage with the use of
core. functi onNane().

Example: Overriding ti meAgol nWr ds()
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Let's say that we wanted Wheels's built-in function t i meAgol nWor ds() to return the time followed by the string " (approximately)":

<cffunction nanmei meAgol nWords"ret urnt ypetstring" accessZ public" out put Zfal se™
<cfreturn core.tineAgol nWr ds(argunent Col | ecti on=ar gunent §) (&ppr oxi mat el y)=*

</ cffunction>

Plugin Attributes

There are 3 attributes you can set on your plugin to customize its behavior. The first and most important one is the m xi n
attribute.

By default, the functions in your plugins will be injected into all Wheels objects (controller, model, etc.). This is usually not
necessary, and to avoid this overhead, you can use the mi xi n attribute to specify exactly where the functions should be injected. If
you have a function that should be available in a controller (or view) this is how it could look:

<cf conponent out put'fal se" m xi nZcontrol |l er*

The m xi n attribute can be set either on the cf conponent tag or on the individual cf f uncti on tags.

The following values can be used for the mixin attribute: appl i cati on, gl obal , none, control | er, nodel , di spat ch,
m crosof t sql server, nysql, oracl e, postgresqgl.

Another useful attribute is the envi r onnent attribute. Using this, you can tell Wheels that a plugin should only inject its functions
in certain environment modes. Here's an example of that, taken from the Scaffold plugin, which doesn't need to inject any functions

to Wheels at all.
<cf conponent out put'fal se" m xi n=control | er"environnent =desi gn, devel opnent>

Finally, there is a way to specify that your plugin needs another plugin installed in order to work. Here's an example of that:

<cf conponent out put'f al se" dependencyxsoneQ her Pl ugi n*

Making Plugin Development More Convenient with Wheels Settings

When your Wheels application first initializes, it will unzip and cache the zip files in the pl ugi ns folder. Each plugin then has its
own expanded subfolder. If a subfolder exists but has no corresponding zip file, Wheels will delete the folder and its contents.

This is convenient when you're deploying plugins but can be annoying when you're developing your own plugins. By default, every
time you make a change to your plugin, you need to rezip your plugin files and reload the Wheels application by adding

?r el oad=t r ue to the URL.

Disabling Plugin Overwriting

To force Wheels to skip the unzipping process, set the overwri t ePl ugi ns setting to f al se for your desi gn and/or
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devel oprment environments.

<l--- 1In config/design/settings.cfm--->
<cfset set(overwritePl ugi ns=fal se)

With this setting, you'll be able to reload your application without worrying about your file being overwritten by the contents of the
corresponding zip file.
Disabling Plugin Folder Deletion

To force Wheels to skip the folder deletion process, set the del et ePl ugi nDi rect ori es setting to f al se for your desi gn and/or
devel oprment environments.

<l--- 1In config/design/settings.cfm--->
<cfset set(del et ePl ugi nDi rectories=fal se)

With this setting, you can now develop new plugins in your application without worrying about having a corresponding zip file in
place.

See the chapter on Configurations and Defaults for more details about changing Wheels settings.

Stand-Alone Plugins
If your plugin is completely stand-alone, you can call it from its view page using just the name of the plugin. This works because

Wheels has created a pointer to the plugin object residing in the appl i cati on scope. One example of a stand-alone plugin is the
PluginManager. If you check out its view code, you will see that it calls itself like this:

<cfset pl ugi nManager.instal | Pl ugi n( URL. pl ugkn)

Now Go Build Some Plugins!

Armed with this knowledge about plugins, you can now go and add that feature you've always wanted or change that behavior
you've always hated. We've stripped you of any right to blame us for your discontents. :)
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Request Handling

How Wheels handles an incoming request.

Wheels is quite simple when it comes to figuring out how incoming requests map to code in your application. Let's look at a URL
for an e-commerce website and dissect it a little.

But before we do that, a quick introduction to URLs in Wheels is in order.

A Wheels URL

URLs in Wheels generally look something like this:

http://1 ocal host/i ndex. cf nl shop/ products

It's also possible that the URLs will look like this in your application:

http://1 ocal host/index. cfncontrol | er=shop&acti on=products

This happens when your web server does not support the cgi . pat h_i nf o variable.

Regardless of your specific setup, Wheels will try to figure out how to handle the URLs. If Wheels fails to do this properly (i.e. you
know that your web server supports cgi . pat h_i nf o, but Wheels insists on creating the URLs with the query string format), you can
override it by setting URLRewri ti ng in confi g/ settings. cf mto either On, Partial, or O f. The line of code should look
something like this:

<cfset set (URLRewriting=Partial’)>

"Partial URL Rewriting" is what we call that first URL up there with the /i ndex. cf mf format.

In the example URLs used above, shop is the name of the controller to call, and pr oduct s is the name of the action to call on that
controller.

Model-View-Controller Explained

Unless you're familiar with the Model-View-Controller pattern, you're probably wondering what controllers and actions are.

Put very simply, a controller takes an incoming request and, based on the parameters in the URL, decides what (if any) data to get
from the model (which in most cases means your database), and decides which view (which in most cases means aCFML file
producing HTML output) to display to the user.

An action is an entire process of executing code in the controller, including a view file and rendering the result to the browser. As
you will see in the example below, an action usually maps directly to one specific function with the same name in the controller file.



Creating URLs

Mapping an incoming URL to code is only one side of the equation. You will also need a way to create these URLs. This is done
through a variety of different functions like | i nkTo() (for creating links), st art For nifag() (for creating forms), and r edi rect To()
(for redirecting users), to name a few.

Internally, all of these functions use the same code to create the URL, namely the URLFor () function. The URLFor () function
accepts acontrol |l er and an acti on argument, which are what you will use most of the time. It has a lot of other arguments and
does some neat stuff (like defaulting to the current controller when you don't specifically pass one in). So check out the
documentation for theURLFor () function for all the details.

By the way, by using URL rewriting in Apache or IIS, you can completely get rid of the i ndex. cf mpart of the URL so that
http://1 ocal host/i ndex. cf m shop/ product s becomes http://|ocal host/shop/ products. You can read more about this in
the URL Rewriting chapter.

For the remainder of this chapter, we'll type out the URLs in this shorter and prettier way.

A Wheels Page

Let's look a little closer at what happens when Wheels receives this example incoming request.
First, it will create an instance of the shop controller (control | er s/ Shop. cf c) and call the function inside it named product s.

Let's show how the code for the product s function could look to make it more clear what goes on:

<cf conponent extends€ontroller?*
<cffunction name=product s>
<cf set render Page(controll efshop", action=products’)>
</ cffunction>

</ cf conponent >

The only thing this does is specify the view page to render using the r ender Page() function.

The render Page() function is available to you because the shop controller extends the main Wheels Control | er component.
Don't forget to include that ext ends attribute in your <cf conponent > tags as you build your controllers!

So, how does r ender Page() work? Well, it accepts the arguments control | er and acti on (among others), and, based on these,
it will try to include a view file. In our case, the view file is stored at vi ews/ shop/ products. cfm

You can read the chapter about Rendering Content for more information about the r ender Page() function.

It's important to note that the render Page() function does not cause any controller actions or functions to be executed. It just
specifies what view files to get content from. Keep this in mind going forward because it's a common assumption that it does.
(Especially when you want to include the view page for another action, it's easy to jump to the incorrect conclusion that the code for
that action would also get executed.)
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Wheels Conventions

Because Wheels favors convention over configuration, we can remove a lot of the code in the example above, and it will still work
because Wheels will just guess what your intention is. Let's have a quick look at exactly what code can be removed and why.

The first thing Wheels assumes is that if you call r ender Page() without arguments, you want to include the view page for the
currentcontroller and action.

Therefore, the code above can be changed to:

<cf conponent extends€ontroller?
<cffunction namg=product s>
<cfset render Page(»
</ cffunction>

</ cf conponent >

. and it will still work just fine.

Does Wheels assume anything else? Sure it does. You can actually remove the entire r ender Page() call because Wheels will

assume that you always want to call a view page when the processing in the controller is done. Wheels will call it for you behind the
scenes.

That leaves you with this code:

<cf conponent extends<ontroller*

<cf function namg=product s>
</ cffunction>

</ cf conponent >

That looks rather silly, a product s function with no code whatsoever. What do you think will happen if you just remove that entire
function, leaving you with this code?

<cf conponent extends<€ontroller?
</ cf conponent >

...If you guessed that Wheels will just assume you don't need any code for the pr oduct s action and just want the view rendered
directly, then you are correct.
In fact, if you have a completely blank controller like the one above, you can delete it from the file system altogether!

This is quite useful when you're just adding simple pages to a website and you don't need the controller and model to be involved
at all. For example, you can create a file namedabout . cf min the vi ews/ hone folder and access it at
http://1 ocal host/ hone/ about without having to create a specific controller and/or action for it.

This also highlights the fact that Wheels is a very easy framework to get started in because you can basically program just as you
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normally would by creating simple pages like this and then gradually "Wheelsifying" your code as you learn the framework.

The par ans Struct

Besides making sure the correct code is executed, Wheels also does something else to simplify request handling for you. It
combines the url and f or mscopes into one. This is something that most CFML frameworks do as well. In Wheels, it is done in the
par ans struct.

The par ans struct is available to you in the controller and view files but not in the model files. (It's considered a best practice to
not mix your request handling with your business logic.) Besides the f or mand ur| scope variables, the par ans struct also contains
the current controller and action name for easy reference.

If the same variable exists in both the url and f or mscopes, the value in the f or mscope will take precedence.

To make this concept easier to grasp, imagine a login form on your website that submits to
http://1ocal host/account/| ogi n?sendTo=dashboar d with the variables user nane and passwor d” present in the form. Your
par ans struct would look like this:

Name Value
parans. control |l er account
par ams. acti on | ogin

par ans. sendTo dashboard
par ams. user nanme j oe

par ans. passwor d 1234

Now instead of accessing the variables as url . sendTo, f or m user nane, etc., you can just use the par ans struct for all of them
instead.

This concept becomes even more useful once we start getting into creating forms specifically meant for accessing object
properties. But let's save the details of all that for the Form Helpers and Showing Errors chapter.

Routing

For more advanced URL-to-code mappings, you can use a concept called routing. It allows for you to fully customize every URL in
your application. You can read more about this in the chapter called Using Routes.
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Rendering Content

Showing content to the user.
A big part of a controller's task is to respond to the user. In Wheels you can respond to the user in three different ways:

eDisplaying content
e Redirecting to another URL
e Sending a file

You can only respond once per request. If you do not explicitly call any of the response functions ( r ender Page(), sendFi | e()
etc) then Wheels will assume that you want to show the view for the current controller and action and do it for you.

This chapter covers the first method listed above—displaying content. The chapters about Redirecting Users and Sending Files
cover the other two response methods.

Rendering a Page

This is the most common way of responding to the user. It's done with the r ender Page() function, but most often you probably
won't call it yourself and instead let Wheels do it for you.

Sometimes you will want to call it though and specify to show a view page for a controller/action other than the current one. One
common technique for handling a form submission, for example, is to show the view page for the controller/action that contains the
form (as opposed to the one that just handles the form submission and redirects the user afterwards). When doing this, it's very
important to keep in mind thatr ender Page() will not run the code for the controller's action—all it does is process the view page
for it.

You can also call r ender Page() explicitly if you wish to cache the response or use a different layout than the default one.

If the control |l er and acti on arguments do not give you enough flexibility, you can use the t enpl at e argument that is available
for render Page() .

Refer to the Pages chapter for more details about rendering content. More specifically, that chapter describes where to place those
files and what goes in them.

Rendering a Partial

This is done with the render Parti al () function. It's most often used with AJAX requests that are meant to update only parts of a
page.

Rendering Nothing at All
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Sometimes you don't need to return anything at all to the browser. Perhaps you've made an AJAX request that does not require a
response or executed a scheduled task that no end user sees the results of. In these cases you can use the r ender Not hi ng()
function to tell Wheels to just render an empty page to the browser.

Rendering Text

This is done with the r ender Text () function. It just returns the text you specify. In reality it is rarely used but could be useful as
a response toAJAX requests sometimes.

Rendering to a Variable

Normally when you call any of the rendering functions, the result is stored inside an internal Wheels variable. This value is then
outputted to the browser at the end of the request.

Sometimes you may want to do some additional processing on the rendering result before outputting it though. This is where the
ret ur nAs argument comes in handy. It's available on both r ender Page() and render Parti al (). Setting ret urnAs to stri ng will
return the result to you instead of placing it in the internal Wheels variable.

Caching the Response

Two of the functions listed above are capable of caching the content for you; r ender Page() and render Parti al (). Just pass in
cache=t r ue (to use the default cache time set inconfi g/ settings. cf n) or cache=x where x is the number of minutes you want to
cache the content for. Keep in mind that this caching respects the global setting set for it in your configuration files so normally no
pages will be cached when in Design or Development mode.

We cover caching in greater detail in the Caching chapter.

Using a Layout

The r ender Page() function accepts an argument named | ayout . Using this you can wrap your content with common
header/footer style code. This is such an important concept though so we'll cover all the details of it in the chapter called Using
Layouts.
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Redirecting Users

Use redirection to keep your application user friendly.

When a user submits a form, you do not want to show any content on the page that handles the form submission! Why? Because if
you do, and the user hits refresh in their browser, the form handling code could be triggered again, possibly causing duplicate
entries in your database, multiple emails being sent, etc.

Remember to Redirect

To avoid the above problem, it is recommended to always redirect the user after submitting a form. In Wheels this is done with the
redi rect To() function. It is basically a wrapper around the cfl ocati on tag in CFML.

Being that redi rect To() is a Wheels function, it can accept the rout e, control | er, acti on, and key arguments so that you can
easily redirect to other actions in your application.

Three Ways to Redirect

Let's look at the three ways you can redirect in Wheels.

1. Redirecting to Another Action

You can redirect the user to another action in your application simply by passing in the control | er, acti on, and key arguments.
You can also pass in any other arguments that are accepted by the URLFor () function, like host , par ans, etc. (The URLFor ()
function is what Wheels uses internally to produce the URL to redirect to.)

2. Redirection Using Routes

If you have configured any routes in confi g/ rout es. cf m you can use them when redirecting as well. Just pass in the route's
name to the r out e argument together with any additional arguments needed for the route in question. You can read more about
routing in the Using Routes chapter.

3. Redirecting to the Referring URL

It's very common that all you want to do when a user submits a form is send them back to where they came from. (Think of a user
posting a comment on a blog post and then being redirected back to view the post with their new comment visible as well.) For this,
we have theback argument. Simply pass in back=t rue to redi rect To(), and the user will be redirected back to the page they came
from.

Handling an Invalid Referrer
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The referring URL is retrieved from the cgi . htt p_r ef er er value. If this value is blank or comes from a different domain than the
current one, Wheels will redirect the visitor to the root of your website instead.

If you want to specify exactly where to send the visitor when the referring domain is blank/foreign, you can pass in the normal
URLFor ()arguments like rout e, control | er, acti on, etc. These will be used only when Wheels can't redirect to the referrer because
it's invalid.

Appending Params

Sometimes it's useful to be able to send the visitor back to the same URL they came from but with extra parameters added to it.
You can do this by using the par ans argument. Note that Wheels will append to the URL and not replace it in this case.

addToken and st at usCode Arguments
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Sending Files

Use Wheels to send files to your users securely and with better control of the user
experience.

Sending files?! Is that really a necessary feature of Wheels? Can't | just place the file on my web server and link to it? You are
correct, there is absolutely no need to use Wheels to send files. Your web server will do a fine job of sending out files to your users.

However, if you want a little more control over the way the user's browser handles the download or be able to secure access to
your files then you might find the sendFi | e() function useful.

Sending Files With the sendFi | e() Function

The convention in Wheels is to place all files you want users to be able to download in the fi | es folder.

Assuming you've placed a file named wheel s_tut ori al _20081028_J657D6HX. pdf in that folder, here is a quick example of how
you can deliver that file to the user. Let's start with creating a link to the action that will handle the sending of the file first.

#1 i nkTo(t ext ="Downl oad Tutorial", action="sendTutorial")#
Now let's send the file to the user in the sendTut ori al controller action. Just like the rendering functions in Wheels, the
sendFi | e() function should be placed as the very last thing you do in your action code.

In this case, that's the only thing we are doing, but perhaps you want to track how many times the file is being downloaded, for
example. In that case, the tracking code needs to be placedbefore the sendFi | e() function.

Also, remember that the sendFi | e() function replaces any rendering. You cannot send a file and render a page. (This will be
quite obvious once you try this code because you'll see that the browser will give you a dialog box, and you won't actually leave the
page that you're viewing at the time.)

Here's the sendTutorial action:
<cffunction nangssendTutorial®

<cfset sendFil e(fil e=wheels_tutorial _20081028_J657D6HX. py$"
</ cffunction>

That's one ugly file name though, eh? Let's present it to the user in a nicer way by suggesting a different name to the browser:

<cffunction nanmgssendTutori al
<cfset sendFil e(fil e=wheels_tutorial_20081028_J657D6HX. pdf hame= Tut ori al . pdf ) >

</ cffunction>

Much better! :)

By default, the sendFi | e() function will try and force a download dialog box to be shown to the user. The purpose of this is to



make it easy for the user to save the file to their computer. If you want the file to be shown inside the browser instead (when
possible as decided by the browser in question), you can set thai sposi ti on argument to i nli ne.

Here's an example:
<cffunction nangssendTutorial ®

<cfset sendFil e(fil e=wheel s_tutorial _20081028_J657D6HX. pdf ti sposi ti on=i nline">
</ cffunction>

You can also specify what HTTP content type to use when delivering the file by using the t ype argument. Please refer to the API
for the sendFi | e() function for complete details.

Securing Access to Files

Perhaps the main reason to use the sendFi | e() function is that it gives you an easy way to secure access to your files. Maybe the
tutorial file used in the above example is something the user paid for, and you only want for that user to be able to download it (and
no one else). To accomplish this, you can just add some code to authenticate the user right before thesendFi | e() call in your action.

However, there is a security flaw here. Can you figure out what it is?

You may have guessed that the fi | es folder is placed in your web root, so anyone can download files from it by typing
http://ww. domai n. com fil es/wheel s_tutorial _20081028_J657D6HX. pdf in their browser. Although users would need to
guess the file names to be able to access the files, we would still need something more robust as far as security goes.

There are two solutions to this.

The easiest one is to just lock down access to the folder using your web server. Wheels won't be affected by it since it gets the file
from the file system.

If that is not an option, the other option is simply to move the fi | es folder out of the web root, thus making it inaccessible. If you
move the folder, you'll need to accommodate for this in your code by changing your sendFi | e() calls to specify the path as well, like
this:

<cffunction nangssendTutori al *
<cfset sendFile(file= ./../tutorials/wheels tutorial 20081028 J657D6HX. )pdf "
</ cffunction>

This assumes you've moved the folder two levels up in your file system and into a folder named tutorials.

Don't Open Any Holes with URL Parameters

A final note of warning: Be careful to not allow just any parameters from the URL to get passed through to the sendFi | e()
because then a user would be able to download any file from your server by playing around with the URL. Be wary of how you're
using the par ans struct in this context!



Sending Email

Use Wheels to simplify the task of setting up automated emails in your application.

Sending emails in Wheels is done from your controller files with the sendEmai | () function. It's basically a wrapper around
cf mai | , but it has some smart functionality and a more Wheels-like approach in general.

Getting this to work in Wheels can be broken down in 3 steps. We'll walk you through them.

Establishing Mail Server and Account Information

We recommend using Wheels ability to set global defaults for sendEnmai | () so that you don't have to specify more arguments
than necessary in your controller files. Because it's likely that you will use the same mail server across your application, this makes it
worthwhile to set a global default for it.

This setting should be done in the confi g/ settings. cf mfile and can look something like this:

<cfset set(
functi onNangssendEmai | '
server =your Server'
user nane=your User nane;
passwor d=your Passwor d"

)>
By specifying these values here, these arguments can be omitted from all sendEmai | () function calls, thus providing cleaner, less
cluttered code.

But you are not limited to setting only these 3 variables. In fact, you can set a global default for any optional argument to
sendEnai | () and since it accepts the same arguments that cf mai | does. That's quite a few.

Create an Email Template

An email template is required for sendEmai | () to work and forms the basis for the mail message content. Think of an email
template as the content of your email.

Templates may be stored anywhere within the / vi ews/ folder, but we recommend a structured, logical approach. If different
controllers utilize sendEnai | () and each require a unique template, place each email template within the vi ews/ control | er nane
folder structure.

Consider this example scenario:

Controller: Member shi p
Email Template: / vi ews/ nenber shi p/ nyenmi |l tenpl ate. cfm
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Multiple templates may be stored within this directory should there be a need.
The content of the template is simple: simply output the content and any expected variables.

Here's an example for nyenai | t enpl at e. cf m which will contain HTML content.

<cf out put >
<p>Hi #reci pi ent Nanme#/ p>
<p>
W wanted to take a nonent to thank you for joining our service
and to confirmyour start date.
</ p>
<p>
Qur records indicate that your nmenbership will begin on
, <strong*#Dat eFor mat (startDate, "dddd, nmmm d, yyywy/)strong>
< p>
</ cf out put >

Sending the Email

As we've said before, sendEnai | () accepts all attribute of CFML's cf nai | tag as arguments. But it also accepts any variables that
you need to pass to the email template itself.

Consider the following example:

<cfset nenber = nodel'(nmenber"). fi ndByKey(newMenber.id)
<cf set
sendEmai | (
fromtservi ce@ourwebsite. copt
t o=nmenber. emil,
tenpl at e=ryenai | t enpl at "
subj ect’=Thank You for Becom ng a Menber"
reci pi ent Name=nmenber . nane,
st art Dat e=nenber . start Dat e

>

Here we are sending an email by including the myenmi | t enpl at e template and passing values forr eci pi ent Nane and st art Dat e
to it.

Note that the t enpl at e argument should be the path to the view's folder name and template file name without the extension. If
the template is in the current controller, then you don't need to specify a folder path to the template file. In that case, just be sure to
store the template file in the folder with the rest of the views for that controller.

The logic for which template file to include follows the same logic as the t enpl at e argument to r ender Page() .

Did you notice that we did not have to specify the t ype attribute of cf nai | ? Wheels is smart enough to figure out that you want

to send as HTML since you have tags in the email body. (You can override this behavior if necessary though by passing in the t ype
argument.)
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Multipart Emails

The intelligence doesn't end there though. You can have Wheels send a multipart email by passing in a list of templates to the
tenmpl at es argument (notice the plural), and Wheels will automatically figure out which one is text and which one is HTML.

It is also important to note that the t enpl at e argument should be the path to the view's folder name and template file name
without the extension. If the template is in the current controller, then you don't need to specify a folder path to the template file. In
that case, just be sure to store the template file in the folder with the rest of the views for that controller.

Like the t enpl at e argument, the logic for which file to include follows the same logic as the t enpl at e argument to
r ender Page() .

Attaching Files

You can attach files to your emails as well by using the fi |l e argument (or fi | es argument if you want multiple attachments).
Simply pass in the name of a file that exists in the fi | es folder (or a subfolder of it) of your application.

Using Email Layouts

Much like the layouts outlined in the Using Layouts chapter, you can also create layouts for your emails.

A layout should be used just as the name implies: for layout and stylistic aspects of the email body. Based on the example given
above, let's assume that the same email content needs to be sent twice.

1. Message is sent to a new member with a stylized header and footer.

2. A copy of message is sent to an admin at your company with a generic header and footer.

Best practice is that variables (such as r eci pi ent Nane and st art Dat e, in the example above) be placed as outputs in the
template file.

In this case, the 2 calls to sendEnai | () would be nearly identical, with the exception of the | ayout attribute.

<l--- Get new nenber --->
<cfset menber = nodel'(menber"). fi ndByKey(parans. key)

<l--- Custoner enmmil with custom zed header/footer --->
<cf set
sendEmai | (
frontservi ce@ourwebsi te. copt
tenpl at é=yenui |l tenpl at g"
| ayout=cust oner "
t o=menber . emai |,
subj ect’=Thank You for Becom ng a Menber"
reci pi ent Nane=nenber . nane,
st art Dat e=nenber . st art Dat e
)

>

<l--- Plain text nessage with "adm n" |ayout --->
<cfset
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sendEmai | (
frontservi ce@ourwebsi te. copt
tenpl at é=yenui | tenpl at g"
| ayout=adm n",
t ozadm n@onai n. conf
subj ectAvenbership Verification: #nmenber. nang#"
reci pi ent Nane=nenber . nane,
st art Dat e=nenber . st art Dat e

Multipart Email Layouts

Wheels also lets you set up layouts for the HTML and plain text parts in a multipart email.

If we set up generic email layouts at vi ews/ pl ai nemai | | ayout . cf mand vi ews/ ht ml emai | | ayout . ¢f m we would call
sendEnai | () like so:

<l---Miltipart custonmer email --->
<cf set
sendEmai | (

fromtservi ce@ourwebsi te. copt
tenpl at esH nyenmi | t enpl at epl ai n, / nyemai | t enpl at eht,m "
| ayout s=cust onmer Pl ai n, cust onerHtnj "
t o=menber. emai | ,
subj ect’=Thank You for Becom ng a Menber"
reci pi ent Nane=nenber . nane,
st art Dat e=menber. start Dat e

>

For both the t enpl at es and | ayout s arguments (again, notice the plurals), we provide a list of view files to use. Wheels will
figure out which of the templates and layouts are theHTML versions and separate out the MIME parts for you automatically.

Go Send Some Emails

Now you're all set to send emails the Wheels way. Just don't be a spammer, please!
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Responding with Multiple Formats

Wheels controllers provide some powerful mechanisms for responding to requests for
content in XML, JSON, and other formats. Build an API with ease with these functions.

If you've ever needed to create an XML or JSON API for your Wheels application, you may have needed to go down the path of
creating a separate controller or separate actions for the new format. This introduces the need to duplicate model calls or even break
them out into a super long list of before filters. With this, your controllers can get pretty hairy pretty fast.

Using a few Wheels functions, you can easily respond to requests for HTML, XML, JSON, and PDF formats without adding
unnecessary bloat to your controllers.

Requesting Different Formats
With Wheels Provides functionality in place, you can request different formats using the following methods:

1. URL Variable
2. URL Extension
3. Request Header

Which formats you can request is determined by what you configure in the controller. See the section below on Responding to
Different Formats in the Controller for more details.

1. URL Variable

Wheels will accept a URL variable called f or mat . If you wanted to request the XML version of an action, for example, your URL call
would look something like this:

http://ww. exanpl e. com product s?f or mat =xml

The same would go for JSON:

http://ww. exanpl e. com product s?f or mat =j son

2. URL Extension

Perhaps a cleaner way is to request the format as a "file" extension. Here are the XML and JSON examples, respectively:

http://ww. exanpl e. con product s. xm
http://ww. exanpl e. com products. json



This works similarly to the URL variable approach mentioned above in that there will now be a key in the par ans struct set to the
f or mat requested. With the XML example, there will be a variable at par ans.format with a value of xm .

3. Request Header
If you are calling the Wheels application as a web service, you can also request a given format via the HTTP Accept header.
If you are consuming the service with another Wheels application, your <cf ht t p> call would look something like this:

<cfhttp url=http://ww. exanpl e. conl pr oducts"

<cf htt pparam t ype-header " nanme= Accept " val ue= appl i cati on/ oct et - streant
</cfhttp>

In this example, we are sending an Accept header with the value for the xm format.

Here is a list of values that you can grab from m nmeTypes() with Wheels out of the box.

.htnl
. xm
.j son
.CSV
. pdf
.xl's

o 0o~ W N P

You can use addFor nat () to set more types to the appropriate MIME type for reference. For example, we could set a Microsoft
Word MIME type inconfi g/ settings. cf mlike so:

<cf set addFor mat (ext ensi ori=zloc”, m meType=appl i cati on/ mswor g">

Responding to Different Formats in the Controller

The fastest way to get going with creating your new APl and formats is to call provi des() from within your controller'sinit ()
method.

Take a look at this example:

<cf conponent extends€ontroller?*

<cffunction nanmgs nit">
<cfset provides(htnl,json, xm)>
</ cffunction>

<cffuncti on nanmegs ndex">
<cfset products = nodel'(product’).findAll (order=itle")>
<cfset render Wt h(products)

</ cffunction>
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</ cf conponent >

By calling the provi des() function ininit(), you are instructing the Wheels controller to be ready to provide content in a
number of formats. Possible choices to add to the list areht M (which runs by default), xm , j son, csv, pdf, and xI s.

This is coupled with a call torender Wt h() in the following actions. In the example above, we are setting a query result of
products and passing it tor ender Wt h() . By passing our data to this function, Wheels gives us the ability to respond to requests for
different formats, and it even gives us the option to just let Wheels handle the generation of certain formats automatically.

When Wheels handles this response, it will set the appropriate MIME type in the Cont ent - Type HTTP header as well.

Providing the HTML Format

Responding to requests for the HTML version is the same as you're already used to with Rendering Content. render Wt h() will
accept the same arguments asr ender Page(), and you create just a view template in the vi ews folder like normal.
Automatic Generation of XML and JSON Formats

If the requested format is xm orj son, the render Wt h() function will automatically transform the data that you provide it. If
you're fine with what the function produces, then you're done!
Providing Your Own Custom Responses

If you need to provide content for another type than xml orj son, or if you need to customize what your Wheels application
generates, you have that option.

In your controller's corresponding folder in vi ews, all you need to do is implement a view file like so:

Type Example

ht m vi ews/ product s/ i ndex. cfm

xm vi ews/ product s/ i ndex. xm . cfm
json vi ews/ product s/ i ndex. json.cfm
csv vi ews/ product s/ i ndex. csv. cfm
pdf vi ews/ product s/ i ndex. pdf . cfm
xl's vi ews/ product s/ i ndex. xl s. cfm

If you need to implement your own XML- or JSON-based output, the presence of your new custom view file will override the
automatic generation that Wheels normally performs.

Example: PDF Generation

If you need to provide a PDF version of the product catalog, the view file at vi ews/ pr oduct s/ i ndex. pdf . cf mmay look
something like this:

<cfdocument for mat"pdf ">
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<h1>Pr oduct </ h1>

<t abl e>
<t head>
<tr>
<t h>Name</ t h>
<t h>Descri pti or/t h>
<th>Price/th>
</[tr>
</t head>
<t body>
#i ncl udePartial (products)#
</t body>
</t abl e>

</ cf docunent >



Using the Flash

Using the Flash to pass data from one request to the next.

The Flash is actually a very simple concept. And no, it has nothing to do with Adobe's Flash Player.

The Flash is just a struct in the sessi on or cooki e scope with some added functionality. It is cleared at the end of the next page
that the user views. This means that it's a good fit for storing messages or variables temporarily from one request to the next.

By the way, the name "Flash" comes from Ruby on Rails, like so many other cool things in Wheels.

An Example of Using the Flash

The code below is commonly used in Wheels applications to store a message about an error in the Flash and then redirect to
another URL, which then displays the message in its view page.

The following example shows how code dealing with the Flash can look in an action that handles a form submission.

<cffuncti on nang=updat e
<cfif user.update(parans. user)>
<cfset flashl nsert(successThe user was updated successful | y>"
<cfset redirect To(action=dit")>
<cfel se>
<cfset renderPage(action=dit")>
</cfif>
</ cffunction>

Here's an example of how we then display the Flash message we just set in the view page for the edi t action. Please note that this
is done on the next request since we performed a redirect after setting the Flash.

<cf out put >

<p cl assZsuccess- nessage®
#fl ash("success") #

</ p>

</ cf out put >

As you can see above, you use the f | ashl nsert () function with a named argument when you want to store data in the Flash and
the fl ash() function when you want to display the data in a view.

The key chosen above is success, but it could have been anything that we wanted. Just like with a normal struct, the naming of
the keys is your job.

As an example, you may choose to use one key for storing messages after the user made an error, called error, and another one
for storing messages after a successful user operation, called success.
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Shortcut for Setting the Flash and Redirecting

The more you work with Wheels and the Flash, the more that you're going to find that you keep repeating that f | ashl nsert ()/
redi rect To() combo all the time. Wheels has a solution for that within the redi rect To() function itself:

0

That piece of code does exactly the same thing as the example shown previously in this chapter. The Wheels r edi rect To()
function sees the success argument coming in and knows that it's not part of its own declared arguments. Therefore, you (the
developer) must intend for it to be stored in the Flash, so Wheels goes ahead and callsf | ashl nsert (success="The user was
updat ed successfully.") () for you behind the scenes.

Prepend with fl ash for Argument Names that Collide with redi rect To()'s

So what if you want to redirect to the edi t action and set a key in the Flash named acti on as well? Simply prepend the key with
fl ash to tell Wheels to avoid the argument naming collision.

<cfset redirect To(action=dit"”, flashAction=The user was updated successful | y>"

We don't recommend naming the keys in your Flash acti on, but these naming collisions can potentially happen when you want to
redirect to a route that takes custom arguments, so remember this workaround.

More Flashy Functions

Besidesfl ash() and fl ashl nsert () that are used to read from/insert to the Flash, there are a few other functions worth
mentioning.

fl ashCount () is used to count how many key/value pairs there are in the Flash.

flashC ear () and fl ashDel et e() do exactly the same as their counterparts in the struct world, St ruct Cl ear and
Struct Del et e—they clear the entire Flash and delete a specific key/value from it, respectively.

fl ashKeyExi st s() is used to check if a specific key exists. So it would make sense to make use of that function in the code
listed above to avoid outputting an empty <p>tag on requests where the Flash is empty. (fl ash() will return an empty string when
the specified key does not exist.)

Check out the Controller Request Functions page for a listing of all the functions that deal with the Flash.

Wholesale Flash Handling with f | ashMessages()

Throw the f| ashl sEnpt y() function into the mix, and you might find yourself writing code across your Wheels projects that looks
something like this:

<cf out put >

<cfif NOT flashlsEnpty()>
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<di v idzfl ash- nessages*
<cfif flashKeyExists{rror") >
<p cl asszerrorMessage>
#flash("error")#
</ p>
</cfif>
<cfif flashKeyExi sts(success") >
<p cl assZsuccessMessage®
#f 1 ash("success") #
</ p>
</cfif>
</ div>
</cfif>

</ cf out put >

All of that above code can be replaced with a single call to the f| ashMessages() function:

<cf out put >
#f 1 ashMessages() #
</ cf out put >

Whenever any value is inserted into the Flash, f | ashMessages() will display it similarly to the complex example above, with
cl assattributes set similarly (er r or Message for the error key and successMessage for the success key).

You can also use f | ashMessage() 's key/ keys argument to limit its reach to a list of given keys. Let's say that we only want our
layout to show messages for the al ert key but not for the error or success keys (or any other for that matter). We would write our
call like so:

<cf out put >
#f | ashMessages(key="al ert") #
</ cf out put >

Just keep in mind that this approach isn't as flexible, so if you need to customize the markup of the messages beyond
fl ashMessages()'s capabilities, you should revert back to using f | ashl senpty(), fl ash(), and other related functions manually.

Flash Storage Options

Earlier, we mentioned that the data for the Flash is stored in either the cooki e or the sessi on scope. You can find out where
Wheels stores the Flash data in your application by outputting get (" fl ashSt or age") . If you have session management enabled in
your application, Wheels will default to storing the Flash in the sessi on scope. Otherwise, it will store it in a cookie on the user's
computer.

You can override this setting in the same way that you override other Wheels settings by running the set () function like this:

<l--- In "confial/settings.cfm or another “settings.cfm file within the
“config subfolders --->
<cfset set (fl ashStorage=sessi on’)>
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Note: Before you set Wheels to use the sessi on scope, you need to make sure that session management is enabled. To enable it,
all you need to do is addt hi s. Sessi onManagenment = true to the confi g/ app. cf mfile.

Choosing a Storage Method

So what storage option should you choose? Well, to be honest, it doesn't really matter that much, so we recommend you just go
with the default setting. If you're a control freak and always want to use the optimal setting, here are some considerations.

e Although the Flash data is deserialized before stored in a cookie (making it possible to store complex values), you need to
remember that a cookie is not the best place to store data that requires a lot of space.

e« If you run multiple ColdFusion servers in a clustered environment and use session-based Flash storage, users might
experience a loss of their Flash variables as their request gets passed to other servers.

e Using cookies is, generally speaking, less secure than using the sessi on scope. Users could open their cookie file up and
manually change its value. Sessions are stored on the server, out of users' reach.



Filters

Stop repeating yourself with the use of before and after filters.

If you find the need to run a piece of code before or after several controller actions, then you can use filters to accomplish this
without needing to explicitly call the code inside each action in question.

This is similar to using the OnRequest St art / OnRequest End functions in CFML's Appl i cat i on. cf c file, with the difference being
that filters tie in better with your Wheels controller setup.

An Example: Authenticating Users

One common thing you might find yourself doing is authenticating users before allowing them to see your content. Let's use this
scenario to show how to use filters properly.

You might start out with something like this:

<cf conponent extends<ontroller®

<cffunction nangssecret Stuff?
<cfif NOT StructKeyExists(sessiofiuserld")>
<cfabort>
</cfif>
</ cffunction>

<cffunction nang=evenhor eSecr et St uf £
<cfif NOT StructKeyExists(sessiofiuserld")>
<cfabort>
</cfif>
</ cffunction>

</ cf conponent >

Sure, that works. But you're already starting to repeat yourself in the code. What if the logic of your application grows bigger? It
could end up looking like this:

<cf conponent extends€ontroller*

<cffunction nangssecret Stuff>
<cfif cgi.renmote_addr Does Not Contaf@12.55>
<cfset flashlnsert(al ert'Sorry, we're not open in that area>"
<cfset redirect To(acti or=sorry")>
<cfelseif NOT StructKeyExists(sessiohuserld")>
<cfset flashlnsert(al ert"sl ease |login first.)>
<cfset redirect To(acti od4 ogi n")>
</cfif>
</ cffunction>

<cffunction nang=evenhbr eSecr et St uf £



<cfif cgi.renote_addr Does Not Contaf@12.55>
<cfset flashlnsert(nmsg=Sorry, we're not open in that area>"
<cfset redirect To(acti orf=sorry")>

<cfelseif NOT StructKeyExi sts(sessiohuserld")>
<cfset flashlnsert(nmsdg=Pl ease login first.)>
<cfset redirect To(acti od4 ogi n")>

</cfif>

</ cffunction>

</ cf conponent >

Ouch! You're now setting yourself up for a maintenance nightmare when you need to update that IP range, the messages given to
the user, etc. One day, you are bound to miss updating it in one of the places.

As the smart coder that you are, you re-factor this to another method so your code ends up like this:

<cf conponent extends<€ontroller?

<cffunction nanegssecret Stuff>
<cfset restrictAccess(>
</ cffunction>

<cffunction nane=evenMor eSecr et St uf '
<cfset restrictAccess(>
</ cffunction>

<cffunction namg=restrictAccess*
<cfif cgi.renote_addr Does Not Contaf2l12.55">
<cfset flashlnsert(msdg=Sorry, we're not open in that area>"
<cfset redirect To(acti or=sorry")>
<cfel seif NOT StructKeyExi sts(sessiohuserl|d")>
<cfset flashlnsert(nmsdg=Pl ease login first)>
<cfset redirect To(acti o ogi n")>
</cfif>
</ cffunction>

</ cf conponent >

Much better! But Wheels can take this process of avoiding repetition one step further. By placing afilters() callintheinit()
method of the controller, you can tell Wheels what function to run before any desired action(s).

<cf conponent extends€ontroller?

<cffunction nang4d nit">
<cfset filters('restrictAccess)>
</ cffunction>

<cffunction nangssecret Stuff>
</ cffunction>

<cffunction nang=evenhbr eSecr et St uf £
</ cffunction>

<cffunction namg=restrictAccess*
<cfif cgi.renote_addr Does Not Contaff12.55">
<cfset flashlnsert(msdg=Sorry, we're not open in that area>"
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<cfset redirect To(acti ori=sorry")>
<cfelseif NOT StructKeyExists(sessiohuserld")>
<cfset flashlnsert(nmsdg=Pl ease login first)>
<cfset redirect To(acti od4 ogi n")>
</cfif>
</ cffunction>

</ cf conponent >

Besides the advantage of not having to callrestri ct Access() twice, you have also gained two other things:

e The developer coding secr et St uf f () and evenMr eSecret St uf f () can now focus on the main tasks of those two actions
without having to worry about repetitive logic like authentication.
eTheinit() method is now starting to act like an overview for the entire controller.

All of these advantages will become much more obvious as your applications grow. This was just a simple example to put filters
into context.

Sharing Filters Between Controllers

So far, we've only been dealing with one controller. Unless you're building a very simple website, you'll end up with a lot more.

The question then becomes, "Where do | place therestrict Access() function so | can call it from any one of my controllers?"
The answer is that because all controllers extend Control | er. cf c, you should probably put it there. The i nit() method itself with
the call to filters() should remain inside your individual controllers though.

If you actually want to set the same filters to be run for all controllers, you can go ahead and move it to the Control | er. cf c file's
i nit() method as well. Keep in mind that if you want to run the i ni t () method in the individual controller and in
Controller. cfc, you will need to call super.init() fromtheinit() method of your individual controller.

2 Types of Filters

You specify if you want to run the filter function bef or e or af t er the controller action with the t ype argument to thefilters()
function. It defaults to running it bef or e the action.

The previous example with authentication showed a "before filter" in action. The other type of filter you can run is an "after filter."
As you can tell from the name, an after filter executes code after the action has been completed.

This can be used to make some last minute modifications to the HTML before it is sent to the browser (think translation,
compression, etc.), for example.

If you want to get a copy of the content that will be rendered to the browser from an after filter, you can use the r esponse()
function. To set your changes to the response afterward, use the set Response() function.

As an example, let's say that you want to translate the content to Gibberish before sending it to your visitor. You can do
something like this:
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<cffunction nangd nit">

<cfset filters(through=ransl ate) typeZafter")>
</ cffunction>
<cffunction nang= ransl at e’

<cfset set Response(gi bberify(response()p))
</ cffunction>

Including and Excluding Actions From Executing Filters

By default, filters apply to all actions in a controller. If that's not what you want, you can tell Wheels to only run the filter on the
actions you specify with theonl y argument. Or you can tell it to run the filter on all actions except the ones you specify with the
except argument.

Here are some examples showing how to setup filtering in your controllers. Remember, these calls go inside the i nit () function
of your controller file.

<cfset filters(throughs sLoggedl n, checkl PAddr ess"except Zhone, | ogi n)>
<cfset filters(through=ransl ateText,” only=ternmsCf Use, type=after")>

Passing Arguments to Filter Functions

Sometimes it's useful to be able to pass through arguments to the filters. For one, it can help you reduce the amount of functions
you need to write. Here's the easy way to pass through an argument:

<cfset filters(through=authorize'| byl P=truep

Now the byl P argument will be available in the aut hori ze function.

To help you avoid any clashing of argument names, Wheels also supports passing in the arguments in a struct as well:

<l--- The “through® argument would clash here if it weren't stored within a struct --->
<cfset args.bylP = true

<cfset args.through = true

<cfset filters(through=authori ze’ authorizeArgunent s=args)

Evaluating Filter Arguments at Runtime

Because your controller's i ni t () method only runs once per application start, the passing of arguments can also be written as
expressions to be evaluated at runtime. This is helpful if you need for the value to be dynamic from request to request.

For example, this code would only evaluate the value for r equest . r egi on on the very first request, and Wheels will store that
particular value in memory for all subsequent requests:

<l--- This is probably not what you intended --->
<cfset filters(through=authorize, byl P=true, region=request.region)



To avoid this "hard-coding" of values from request to request, you can instead pass an expression. (The double pound signs are
necessary to escape dynamic values within the string. We only want to store a string representation of the expression to be evaluated.)

<l--- This is probably nore along the |lines of what you intended --->
<cfset filters(through=authorize, byl P=true, regiol##request.regi on#f§™>

Now instead of evaluating r equest . r egi on inside the i ni t () function, it will be done on each individual request.

Low Level Access

If you need to access your filters on a lower level, you can do so by using the fil t er Chai n() and setFi | t er Chai n() functions.
Typically, you'll want to call fi | t er Chai n() to return an array of all the filters set on the current controller, make your desired
changes, and save it back using the set Fi | t er Chai n() function.

Here is an example in our controller'si nit () method where we remove a certain restriction if the username is per dj ur ner:

<cfset var nyFilterChain = filterChai i)
<cfif | oggedl nUser. username i"yerdjurner?®
<cfset StructDel et ényFilterChain,"restrictAccess)>
</cfif>
<cfset setFilterChain(nyFilterChain)
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Verification

Verify the existence and type of variables before allowing for a given controller action
to run.

Verification, through the veri fi es() function, is just a special type of filter that runs before actions. With verifications defined in
your controller, you can eliminate the need for wrapping your entire actions in <cfi f > blocks checking for the existence and types of
variables. You also can limit your actions' scopes to specific request types like post, get, and AJAX requests.

Using verifies() to Enforce Request Types

Let's say that you want to make sure that all requests coming to a page that handles form submissions are post requests. While
you can do this with a filter and the i sPost () function, it is more convenient and DRY to do it with the veri fi es() function.

All that you need to do is add this line to your controller's i ni t () function:

<l--- In the controller --->
<cffunction nangs nit">

<cfset verifies(only=create, update;' post=truep
</ cffunction>

The code above will ensure that all requests coming to the cr eat e and updat e actions are from form submissions. All other
requests will be aborted.

There are also boolean arguments for get and aj ax request types.

Defining a Handler for Failed Verifications

You can also specify different behavior for when the verification fails in a special handler function registered with the handl er
argument.

In this example, we register the i ncor r ect Request Type() function as the handler:

<l--- In the controller --->
<cffunction nangs nit">
<cfset verifies(
onl y*cr eat e, updat e
post =true,
handl er's ncorrect Request Type"
>
</cffunction>

<cffuncti on nanmgs ncorrect Request Type"
<cfset redirect To(actiof=accessDeni ed)>
</ cffunction>
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Note that you have to either do aredirect To() call or abort the request completely after you've done what you wanted to do
inside your handler function. If you don't do anything at all and just let the function exit on its own, Wheels will redirect the user back
to the page they came from. In other words, you cannot render any content from inside this function but you can let another function
handle that part by redirecting to it.

Enforcing the Existence and Type of Variables

A very convenient and common use of veri fi es() is when you want to make sure that a variables exists and is of a certain type;
otherwise, you would like for your controller to redirect the user to a different page.

Step back in time for a moment and remember how you used to code websites before Wheels. (Yes | know those were dark days,
but stay with me.)

On your edi t. cf mpage, what you probably did was write some code at the top of that looked like this:

<cfif !StructKeyExists(fornjuserld) OR !lsValid{guid" formuserld)>
<cflocation url'S ndex. cf nf' addTokenzf al se™>
</cfif>

With this snippet of code, you could ensure that any request to the edi t . cf mhad to have the user1d in the form scope and that
user | d had to be of type gui d. If these conditions weren't met, the request was redirected to the i ndex. cf mpage. This was a very
tedious but necessary task.

Now let's see how using the veri fi es() function within Wheels improves this:

<l--- In the controller --->
<cffunction nangd nit">
<cfset verifies(
onl y=edit",
post =true,
par anms=user | d",
par ansTypes=ui d",
acti on= ndex",
error=lnvalid user ID"
>
</ cffunction>

With that one line of code, Wheels will perform the following checks when a request is made to the controller's edi t action:

e Make sure that the request is a post request.
e Make sure that the user | d variables exists in the par ams struct.
e Make sure that the par ans. user | dis of type gui d.

o If any of those checks fail, redirect the request to the i ndex action and place an error key in the Flash containing the message
"Invalid user ID."

All that functionality in only one line of code!
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What if you wanted do this for two or more variables? The par ans and par ansTypes each accept a list so you can include as many
variables to check against as you want.

The only thing you need to make sure of is that the number of variables in the par ans list matches the number types to check
against in the par ansTypes list. This also goes for the sessi on/ sessi onTypes and cooki e/ cooki eTypes arguments, which check
for existence and type in the sessi on and cooki e scopes, respectively.

Controller Verification vs. Model Object Validation

verifies() exists solely to validate controller and environment level variables and is not a substitute for Object Validation in
your model.

A basic example of this is to validate params passed through to your controller from routes. Suppose we have the following route
in our application:

<cf set addRout e(
nanezuser sAddr essesSave"
patterntzadm n/ users/[userid]/addresses/saye"
control |l er=User Addr esses,’
actionzsave"
)>

In this example, we will want to verify that the user | d integer and addr ess struct are both present in the par ans struct and also
that user | d is of a certain type:

<cfset verifies(
onl y=save",
post =true,
paranmszuser| d, addr ess,"
par ansTypes= nt eger, struct”

)>

However, veri fi es() should not be used to make sure that values within the addr ess struct themselves are valid (such as
making sure that addr ess. zi pCode is correct). Because the addr ess struct will be passed in to the model, the validation will be
performed there.
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Event Handlers

Use the standard CFML application events through the framework.

Because the Appl i cati on. cf c file in the root of your Wheels site just includes the wheel s/ f uncti ons. cf mfile, which in turn
includes a lot of framework specific code, you may wonder what the best way is to use CFML's onAppl i cati onStart,
onRequest St art, etc. functions.

While it's perfectly possible to add your code directly to the wheel s/ functi ons. cf mfile, we certainly don't recommend it. If you
add code in there, you both increase the risk of accidentally modifying how the framework functions, and you also make it a lot
harder to upgrade to future versions of Wheels.

Use the event s Folder for Standard CFML Events

The general recommendation is to never touch any files in the wheel s folder. OK, with that little warning out of the way, how does
one go about using the CFML events?

The answer is to use the event s folder. There is a file in there for every single event that CFML triggers. So if you want some code
executed on application start for example, just place your code in onappl i cati onstart. cf m and Wheels will run it when your
application starts.

Wheels Includes Some Extra Bonus Events

If you look closely in the event s folder, you will also notice that there are some custom files in there that do not match up with
standard CFML events. The onnai nt enance. cf mfile is one example. Let's have a closer look at these.
On Maintenance

The onnai nt enance. cf mfile is included when Wheels is set to nai nt enance mode. After the file is included, cf abort is called by
Wheels so no other code runs in this mode.
On Error

You can place a generic error message in the onerr or. cf mfile to be displayed to the users whenever your site throws an error.

If you need to access the error information here (for logging purposes, for example) it is available at ar gunent s. excepti on.

On Missing Template

The onmi ssi ngt enpl at e. cf mfile works in a similar way as the error file above, but it gets called when a controller or action in
your application could not be found.



Note: If you want to make sure that all browsers show your custom 404 page you need to make it larger than 512 bytes in size.
Google Chrome, for example, will display a friendly help page of its own when the 404 page is less than 512 bytes.

Adding Functions

Sometimes it's useful to add functions right in the Appl i cati on. cf c file to make them available to all templates. To achieve the
same thing in Wheels, you can place your functions in event s/ functi ons. cf m

Application Settings

Again, because there is no Appl i cati on. cf c file for you to work with in Wheels, you have to find a suitable place to set
application settings such as Sessi onManagenent, Sessi onTi meout, Scri pt Prot ect, Set C i ent Cooki es, and so on. These are
usually set in the constructor area of anAppl i cati on. cf c file. We recommend that you set them in the confi g/ app. cf mfile instead.



URL Rewriting

Making URLs prettier using URL rewriting.

URL rewriting is a completely optional feature of Wheels, and all it does is get rid of the i ndex. cf mpart of the URL.

For example, with no URL rewriting, a URL in your application could look like this:

http://1ocal host/index. cfn bl og/ new

After turning on URL rewriting, it would look like this:

http://1ocal host/ bl og/ new

Combine this with the routing functionality of Wheels, and you get the capablility of creating some really human-friendly (easier to
remember, say over the phone, etc.) and search engine friendly (easier to crawl, higher PageRank, etc.) URLs.

Once you have uncommented the rewrite rules (found in either . ht access, web. confi g or | sapi Rewri te4.ini), Wheels will try
and determine if your web server is capable of rewriting URLs and turn it on for you automatically. Depending on what web server you
have and what folder you run Wheels from, you may need to tweak things a little though. Follow these instructions below for details
on how to set up your web server and customize the rewrite rules when necessary.

Instructions for Apache

On most Apache setups, you don't have to do anything at all to get URL rewriting to work. Just uncomment the rewrite rules in the
. ht accessfile and Apache will pick up and use them automatically on server start-up.

There are some exceptions though...

If you have installed Apache yourself you may need to turn on the rewrite module and/or change the security settings before URL
rewriting will work:

1. Check that the Apacherewrite_nodul e has been loaded by ensuring there are no pound signs before the line that says
LoadModul e rewrite_nodul e nodul es/ nod_rewite.soin the httpd. conf file.

2. Make sure that Apache has permission to load the rewrite rules from the . ht access file. This is done by setting Al | owOverri de
to Al | under the Di rect ory section corresponding to the website you plan on using Wheels on (still inside the htt pd. conf file).

If you have an older version of Apache and you're trying to run your Wheels site in a sub folder of an existing site you may need to
hard code the name of this folder in your rewrite rules.

1. Change the last line of the . ht access file to the following: RewriteRule ~(.*)$
/ sub_f ol der _nane_goes_here/rewite.cfm $1 [L]. Don't forget to change sub_f ol der _nane_goes_her e to the actual
folder name first of course.



Instructions for lIS 7

Similar to Apache, IIS 7 will pick up the rewrite rules from a file located in the Wheels installation. In the case of IIS 7, the rules are
picked up from the web. confi g file. (Don't forget to uncomment the XML block containing the rewrite rules in that file first.)

This requires that the URL Rewrite Module is installed. It's an lIS extension from Microsoft that you can download for free.

Instructions for IIS 6

Unfortunately, there is no built-in URL rewriting mechanism in IIS 6, so getting Wheels working with pretty URLs is a little more
complicated than with Apache and IIS 7 (which often comes with the official "URL Rewrite Module" installed by default). Here's what
you need to do:

1. Download lonic's ISAPI Rewrite Filter. NOTE: the version must be v1.2.16 or later.

2. Unzip the file, get the | sapi Rewrite4. dl | file from the |l i b folder and put it in the root of your website. (It needs to be in the
same folder as thel sapi Rewrite4.ini file.)

3. To enable the rewrite filter in lIS 6, click on Properties for your website, then go to the ISAPI Filters tab and click the Add... button.
4. Type in anything you want as the Filter Name and point the Executable to the | sapi Rewrite4.dl | file.

5. Uncomment the rewrite rules in the | sapi Rewri te4.ini file.
NOTE: Make sure you have "Verify that file exists" disabled for your site.

. Right click your website and select Properties.

. Click Home Directory tab.

. Click the Configuration button.

. Under the Wildcard application mapping section, double-click path for the jrun_iis6_wi | dcard.dl|.

. Uncheck Verify that file exists.
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. Click OK until all property screens are closed.

Deleting Unnecessary Files

The sole purpose of the . ht access (for Apache), web. confi g (for lIS 7), and | sapi Rewri t e4. i ni (for lIS 6) files is to make it
possible to use URL rewriting.

Don't Forget to Restart

If you need to make changes to get URL rewriting to work, it's important to remember to always restart the web server and the
ColdFusion server to make sure the changes are picked up by Wheels.
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If you don't have access to restart services on your server, you can issue ar el oad=t r ue request. It's often enough.



Using Routes

The convention for URLs in Wheels works for most situations and helps to promote
an easy-to-maintain code base. With routes, you have the flexibility to break this
convention when needed.

The Convention for URLsS

To write clear MVC applications with ColdFusion on Wheels, we recommend sticking to conventions as much as possible. As you
may already know, the convention for URLs is as follows:

http://ww. domai n. conf news/story/5

With this convention, the URL above tells Wheels to invoke the st ory action in the news controller. It also passes a parameter to
the action calledkey, with a value of 5.

Creating Your Own Routes

But let's say that you wanted a simpler URL for your site's user profiles. What if you wanted to have a profil e action in a
controller called user with this URL?

http://ww. domai n. conf user/j ohndoe

Fear not, this is possible in Wheels.

Adding a New Route

Routes are configured in the confi g/ rout es. cf mfile. This is where we'll add our new user profile route.

Routes are added to Wheels using the addRout e() function. Here is how we would set up our new route using addRout e():

<cf set
addRout e(
nanme=user Profil e} pattern=user/[usernane],
control |l eruser”, actionzprofile"
)
>

This call to addRout e() instructs Wheels to create a route named user Prof i | e that passes a user nane parameter to the
profil eaction in the user controller. This route will be invoked by any URL that starts with a top level folder of user . In most cases,
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a pattern in a route should begin with a unique top level folder.

As you can see, any new parameters that you want to introduce to a new route should be surrounded by square brackets [].

With this, you can create URL patterns with any level of complexity that you wish.

Using control | er and acti on Within Your Route

As you saw above, we specifically told Wheels which controller and action that the user Prof i | e route should call. You also have
the option of making the controller and action calls dynamic by including them in the pattern instead. (This is actually how Wheels
sets up the default routes internally.)

You still have to pass in the control | er and acti on arguments to the addRout e() function, but if [control |l er] and[acti on]
also exist in the pattern, these arguments will only serve to tell Wheels what the default controller and action should be when they
are not passed in through the URL.

Consider this line of code:

<cf set
addRout e(
nane=adni nUser, patternzadm n/user/[action],"
control |l er'-adm nUser'’ acti onzi ndex"
)
>

With this pattern, a URL that begins with adm n/ user/ will always call the adm nUser controller. But what action to call on that
controller is determined dynamically by the URL.

But because we have [ act i on] within the pattern, we don't always necessarily need for the route to point to
controll ers/ Adm nUser. cfc'sindex() method. The acti on="i ndex" parameter instructs Wheels to call the i ndex action when

one is not otherwise specified in the URL.

So now this route pattern will, for example, match for these URLs:

URL Controller Action
http://ww. domai n. conf admi n/ user/ edi t adm nUser edit
http://ww. domai n. conf admi n/ user/ add admi nUser add
http://ww. donmai n. conf admi n/ user/ del ete adm nUser del ete

Although probably less useful, the same concept can be applied to the controller variable as well.

Linking to Your New Route

Now if you wanted to create a link to that user profile action we discussed earlier in the chapter, you would use Wheels's | i nkTo()
function like so:

#1 i nkTo(rout e="userProfile", username="johndoe")#
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As you can see, | i nkTo() accepts arout e argument, which changes the function's expectations on which other arguments are
passed. Because ouruser Prof i | e route expects a user nane parameter, we would need to pass that.

You can read more about creating links in the chapter called Linking Pages.

Order of Precedence

With the potential of your application requiring many custom routes, you may wonder which order that Wheels considers these
new routes. The answer is that Wheels gives precedence to the first listed custom route in your confi g/ r out es. cf mfile.

Wheels will look through each custom route in order to see if there is a match. If not, it defaults to the default route mentioned at
the beginning of this chapter under "The Convention for URLs".

Example of Precedence

Let's pretend that our confi g/ r out es. cf mfile looks like this:

<cf set addRout e( nane=newsAdmi n', pattern=adm n/ news/[action])’ controller=newsAdni n)>
<cf set addRout e( nane=sear chAdni n; patternzadm n/search/[action]" controller%searchAdm n}>
<cf set addRout e( nane=admi nRoot | pattern=adm n/[action],” controller=adni n")>

Wheels would make sure that the URL didn't begin with adni n/ news or admi n/ sear ch before calling the third route listed,
adm nRoot .

If the URL didn't begin with adni n at all, Wheels would use its internal default route, matching the usual pattern of
[controller]/[action]/[key].

Making a Catch-All Route

Sometimes you need a catch-all route in Wheels to support highly dynamic websites (like a content management system, for
example), where all requests that are not matched by an existing route get passed to a controller/action that can deal with it.

Let's say you want to have both http://| ocal host/wel come-to-the-site and http://1 ocal host/termns-of - use handled by
the same controller and action. Here's what you can do to achieve this.

First, add a new route to confi g/ rout es. cf mthat catches all pages like this:

<cfset addRout e(nane=cat chAl |, patternz[title]" controller%page"”, actionzindex")>

Now when you type in http://1 ocal host/wel cone-t o-t he-site, this route will be triggered and the i ndex action will be called
on the page controller with parans.titl e settowel cone-to-the-site.

The problem with this is that this will break any of your normal controllers though, so you'll need to add them specifically bef or e
this route. (Remember the order of precedence explained above.)
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You'll end up with a confi g/ rout es. cf mfile looking something like this:

<cfset addRout e( name=nmi n", patternzmain/[action]; controller%nain")>

<cfset addRout e( name=admi n", pattern=adni n/[action],’ controller=adm n")>

<cfset addRout e( name=cat chAl |, pattern=[title]"' controllerpage", action=index")>
<cf set addRout e( nane=hone", pattern=", controller=nain", actionzindex")>

mai n and adnmi n are your normal controllers. By adding them to the top of the routes file, Wheels looks for them first.



Obfuscating URLSs

Hide your primary key values from nosy users.

The Wheels convention of using an auto-incrementing integer value as the primary key in your database tables will lead to a lot of
URLs on your website exposing this value. Using the built-in URL obfuscation functionality in Wheels, you can hide this value from

Nnosy users.

What URL Obfuscation Does

When URL obfuscation is turned off (which is the default setting in Wheels), this is how a lot of your URLs will end up looking:

http://1 ocal host/user/profilel99

Here, 99 is the primary key value of a record in your users table.

After enabling URL obfuscation, this is how those URLs will look instead:

http://1ocal host/user/profil e/ b7ab9a50

The value 99 has now been obfuscated by Wheels to b7ab9a50. This makes it harder for nosy users to substitute the value to see
how many records are in your users table, to name just one example.

How to Use It
To turn on URL obfuscation, all you have to do is call set (obf uscat eURLs=true) in the confi g/ setti ngs. cf mfile.

Once you do that, Wheels will handle everything else. Obviously, the main things Wheels does is obfuscate the primary key value
when using the |l i nkTo() function and deobfuscate it on the receiving end. Wheels will also obfuscate all other params sent in to
I i nkTo() as well as any value in a form sent using a get request.

In some circumstances, you will need to obfuscate and deobfuscate values yourself if you link to pages without using the
I i nkTo() function, for example. In these cases, you can use the obf uscat ePar an{) and deCbf uscat ePar am() functions to do the
job for you.

Is This Really Secure?

No, this is not meant to add a high level of security to your application. It just obfuscates the values, making casual observation
harder. It does not encrypt values, so keep that in mind when using this approach.
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Caching

How to speed up your website by caching content.

If your website doesn't get a whole lot of traffic, then you can probably skip this chapter completely. Just remember that it's here,
waiting for your triumphant return.

On the other hand, you're probably hoping for massive amounts of traffic to reach your website very soon, an imminent sell-out to
Google, and a good life drinking Margaritas in the Caribbean. Knowing a little bit about the Wheels caching concepts will prepare you
for this. (Except for the Margaritas... You're on your own with those ;).)

Consider a typical page on a Wheels website. It will likely call a controller action, get some data from your database using a finder
method, and render the view for the user using some of the handy built-in functions.

All this takes time and resources on your web and database servers. Let's assume this page is accessed frequently, rarely changes,
and looks the same for all users. Then you have a perfect candidate for caching.

Configuring the Cache

Wheels will configure all caching parameters behind the scenes for you based on what environment mode you are currently in. If
you leave everything to Wheels, caching will be optimized for the different environment modes (and set to have reasonable settings
for cache size and culling). This means that all caching is off when working in Design mode but on when in Production mode, for
example.

Here are the global caching parameters you can set, their default values, and a description of what they do. Because these are not
meant to be set differently based on the environment mode, you would usually set these in theconfi g/ setti ngs. cf mfile:

<cfset set (maxi mum t ems ToCache=5009)

<cf set set (cacheCul | Per cent age=18)

<cfset set(cacheCul |l | nterval M nut es=5)
<cfset set(cacheDat ePart"=n")>

<cfset set (defaul t CacheTi ne=66)

<cf set set (cacheQueri esDuri ngRequest =t r ue)
<cfset set(cl ear Quer yCacheOnRel oad=t r ue)
<cf set set (cachePl ugi ns=true)

maxi mum t emsToCache Setting

The total amount of items the cache can hold. When the cache is full, items will be deleted automatically at a regular interval
based on the other settings below.

Note that the cache is stored in ColdFusion's appl i cati on scope, so take this into consideration when deciding the number of
items to store.

cacheCul | Per cent age Setting



This is the percentage of items that are culled from the cache when maxi mun t emsToCache has been reached.
For example, if you set this value to 10, then at most, 10% of expired items will be deleted from the cache.

If you set this to 100, then all expired items will be deleted. Setting it to 100 is perfectly fine for small caches but can be
problematic if the cache is very large.
cacheCul | I nterval Setting

This is the number of minutes between each culling action. The reason the cache is not culled during each request is to keep
performance as high as possible.
cacheDat ePart Setting

The measurement unit to use during caching. The default is minutes (" n"), but you can set it to seconds ("s") for example if you
want more precise control over when a cached item should expire. For the rest of this chapter, we'll assume you've left it at the
default setting.
def aul t CacheTi ne Setting

The number of minutes an item should be cached when it has not been specifically set through one of the functions that perform
the caching in Wheels (i.e., caches(), findAl | (), includePartial (), etc).
cacheQueri esDuri ngRequest Setting

When set tot r ue, Wheels caches identical queries during a request. See the section titled Automatic Caching of Identical Queries
below for more information about this setting.
cl ear Quer yCacheOnRel oad Setting

When set to t rue, Wheels will clear out all cached queries when doing a r el oad=t r ue request. This is usually a good idea, but if
you want to avoid hitting the database too hard on application reloads, you can set this to f al se to keep queries cached and ease
the load on the database.

cachePl ugi ns Setting

If you set this to f al se, all plugins will reload on each request (as opposed to during r el oad=t r ue requests only). Setting this is
only recommended if you are developing a plugin yourself and need to see the impact of your changes as you develop it on a
per-request basis.

Environment-Level Caching



The following cache variables are usually set per environment mode:

<cf set set (cacheDat abaseSchena=f al se)

<cf set set (cacheFi | eChecki ng=f al se)

<cf set set (cachel mages=fal se)

<cfset set(cacheMdel Initialization=fal se)
<cfset set(cacheControllerlnitialization=false)
<cfset set(cacheRout es=fal se)

<cfset set (cacheActi ons=fal se)

<cf set set (cachePages=fal s&)

<cfset set(cacheParti al s=fal se)

<cfset set(cacheQueries=fal se)

The settings shown above are what's in use in the Design mode. As you can see, when running in that mode, nothing is cached.
This makes it possible to do database changes without having to issue ar el oad=t r ue request or restart the ColdFusion server, for
example. The downside is that it makes for slightly slower development because the pages will not load as fast in this environment.

The variables themselves are fairly self-explanatory. When cacheDat abaseSchenn is set to f al se, you can add a field to the
database, and Wheels will pick that up right away. When cacheModel I ni ti al i zati on is f al se, any changes you make to the
i nit() function in the model file will be picked up. And so on.

Please refer to the Configuration and Defaults chapter for a complete listing of all the variables you can set and their default
values.

4 Ways to Cache
In Wheels, you can cache data in 4 different ways:
e Action caching is the most effective of these methods because it caches the entire resulting HTML for the user.

e Page caching is similar to action caching, but it will only cache the view page itself and in reality, this caching method is rarely
used.

e Partial caching is used when you only want to cache specific parts of pages. One reason for this could be that the page is
personalized for a specific user, and you can only cache the sections that are not personalized.

e Query caching is the least effective of the 4 caching options because it only caches result sets that you get back from the
database. But if you have a busy database and you're not too concerned with leaving pages/partials uncached, this could be a
good option for you.

Action Caching

This code specifies that you want to cache the br owseByUser and browseByTi t| e actions for 30 minutes:

<cf conponent extends<€ontroller?

<cffunction nangd nit">
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<cfset caches(acti ons=browseByUser, browseByTitle"ti me=30)p
</ cffunction>

<cffunction nang=br owseByUser %
</ cffunction>

<cffunction nang=browseByTit| e*
</ cffunction>

</ cf conponent >

As you can see, the caches() function call goes inside the i ni t () function at the top of your controller file and accepts a list of
action names and the number of minutes the actions should be cached for.

So what happens when users request the br owseByUser page?

When Wheels receives the first request for this page, it will handle everything as it normally would, with the exception that it also
adds a copy of the resulting HTML to the cache before ending the processing.

Wheels creates an internal key for use in the cache as well. This key is created from the control | er, acti on, key, and par ans
variables. This means, for example, that paginated pages are all stored individually in the cache (because the URL variable for the
page to display would be different on each request).

When the second user requests the same page, Wheels will serve the HTML directly from the cache.
All subsequent requests now get the cached page until it expires.

But there are 2 exceptions to this (which you can make good use of in your code to have the cache re-created at the right times).
If the request is a post request (normally coming from a form submission) or if the Flash (you can read everything about the Flash in
theUsing the Flash chapter) is not empty, then the cache won't be used. Instead, a new fresh page will be created.

One way to use this feature is to submit your forms to the same page to have it re-created or redirect to the cached page with a
message in the Flash.

Here is some code that shows this technique with using the Flash to expire the cache. (Imagine that the showArti cl e page is
cached and a user is adding a new comment to it.)

<cfset flashl nsert(nmessagéxour coment was addefl*>
<cfset redirect To(acti odsshowArticl e, key=parans. key}

Note that by default, any filters set for the action are being run as normal. This means that if you do authentication in the filter
(which is a common technique for sites with content where you have to login first to see it), you can still cache those pages safely
using the caches() function.

However, to achieve the fastest possible cache, you can override this default and tell Wheels to cache the HTML and serve that
exactly as it is to all subsequent requests without running any filters or application events (OnSessi onSt art, OnRequest St art, etc.).
To do this, set the stati c argument on caches() to true. This will cache your content using the cf cache tag behind the scenes.
This means that the Wheels framework won't even get involved with the subsequent requests until they expire from the cache again.

Page Caching
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This code specifies that you want to cache the view page for the br owseByUser action for 1 hour:

<cf conponent extends€ontroller?*
<cffunction nang=br owseByUser %
<cfset render Page(cache=6®
</ cffunction>

<cffunction nang=browseByTi t| e*
</ cffunction>

</ cf conponent >

The difference between action caching and page caching is that page caching will run the action and then only cache the view
page itself. Action caching, as explained above, does not run the action code at all (but it does run filters and verifications).

Partial Caching

When your site contains personalized information (maybe some text specifying who you are logged in as, a list of items in your
shopping cart, etc.), then action caching is not an option, and you need to cache at a lower level. This is where being able to cache
only specific parts of pages comes in handy.

In Wheels, this is done by using the cache argument in a call to i ncl udeParti al () orrenderPartial (). You can pass in
cache=t rue or cache=x where x is the number of minutes you want to cache the partial for.

If you just pass in true, the default cache expiration time will be used.

So, for example, if you have an e-commerce site that lists products with a shopping cart in the sidebar, then you'd create a partial
for the list of products and cache only that.

Example code:
#i ncl udePartial (name="1isting", cache=true)#

Query Caching

You can cache result sets returned by your queries too. As a ColdFusion developer, this probably won't be new to you because
you've always been able to use the cachedw t hi n attribute in the <cf quer y> tag. The query caching in Wheels is very similar to this.

You can use query caching on all finder methods, and it looks like this:

<cfset users = nodel'(user”).findAl |l (wheremane LIKE 'a%, cache=10p

So there you have it: 4 easy ways to speed up your website!

Automatic Caching of Identical Queries



When working with objects in Wheels, you'll likely find yourself using all of the convenient association functions Wheels makes
available to you.

For example, if you have set up a bel ongsTo association from arti cl e to aut hor, then you will likely write a lot of
article.author().nanme() calls. In this case, Wheels is smart enough to only call the database once per request if the queries are
identical. So don't worry about adding performance hits when making multiple calls like that in your code.

You can turn of this functionality either by using the r el oad argument to fi ndAl | () (or any of the dynamic methods that end up
calling fi ndAl | () behind the scenes) or globally by adding set (cacheQueri esDuri ngRequest =f al se) to your configuration files.
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Object Relational Mapping

An overview of Object Relational Mapping (ORM) and how is it used in Wheels. Learn
how ORM simplifies your database interaction code.

Mapping objects in your application to records in your database tables is a key concept in Wheels. Let's take a look at exactly how
this mapping is performed.

Class and Object Methods

Unlike most other languages, there is no notion of class level (a.k.a. "static") methods in ColdFusion. This means that even if you
call a method that does not need to use any instance data, you still have to create an object first.

In Wheels, we create an object like this:
<cf set nodel ("aut hor")>

The built-in Wheels nodel () function will return a reference to an aut hor object in the appl i cati on scope (unless it's the first
time you call this function, in which case it will also create and store it in the appl i cati on scope).

Once you have the aut hor object, you can start calling class methods on it, like fi ndByKey() , for example. fi ndByKey() returns
an instance of the object with data from the database record defined by the key value that you pass.

Obviously, aut hor is just an example here, and you'll use the names of the . cf ¢ files you have created in the nodel s folder.

<cfset aut horC ass = nodel'@ut hor") >
<cf set aut hor Obj ect = authord ass. fi ndByKey¥$1)

For readability, this is usually combined into the following:

<cf set aut hor Obj ect = nodel'@ut hor"). fi ndByKey( 1}

Now aut hor Qbj ect is an instance of the Aut hor class, and you can call object level methods on it, like updat e() and save() .

<cf set aut hor bj ect . updat e(fi r st Nanekoe") >

In this case, the above code updates first Nane field of the aut hor record with a primary key value of 1 to Joe.

Primary Keys

Traditionally in Wheels, a primary key is usually named i d, it increments automatically, and it's of the i nt eger data type.
However, Wheels is very flexible in this area. You can setup your primary keys in practically any way you want to. You can use natural
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keys (var char, for example), composite keys (having multiple columns as primary keys), and you can name the key(s) whatever you
want.

You can also choose whether the database creates the key for you (using auto-incrementation, for example) or create them
yourself directly in your code.

What's best, Wheels will introspect the database to see what choices you have made and act accordingly.

Tables and Classes

Wheels comes with a custom built ORM. ORM stands for "Object-Relational Mapping" and means that tables in your relational
database map to classes in your application. The records in your tables map to objects of your classes, and the columns in these
tables map to properties on the objects.

To create a class in your application that maps to a table in your database, all you need to do is create a new class file in your
nodel s folder and make it extend the Model . cf c file.

<cf conponent extends#bdel ">
</ cf conponent >

If you don't intend to create any custom methods in your class, you can actually skip this step and just call methods without
having a file created. It will work just as well. As your application grows, you'll probably want to have your own methods though, so
remember thenodel s folder. That's where they'll go.

Once you have created the file (or deliberately chosen not to for now), you will have a bunch of methods available handle reading
and writing to theaut hor s table. (For the purpose of showing some examples, we will assume that you have created a file named
Aut hor . cf ¢, which will then be mapped to the aut hor s table in the database).

For example, you can write the following code to get the author with the primary key of 1, change his first name, and save the
record back to the database.

<cfset auth = nodel (aut hor"). fi ndByKey( 1)
<cfset auth.firstNanme = Joe">
<cfset aut h. save()}

This code makes use of the class method fi ndByKey() , updates the object property in memory, and then saves it back to the
database using the object method save() . We'll get back to all these methods and more later.

Table and CFC Naming

By default, a table name should be the plural version of the class name. So if you have an Aut hor . cf ¢ class, the table name
should be aut hors.

To change this behavior you can use the t abl e() method. This method call should be placed in the i nit () method of your class
file.

So, for example, if you wanted for your aut hor model to map to a table in your database namedt bl _aut hor s, you would add the
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following code to theinit() method:

<cf conponent extends#bdel ">
<cffunction nangd nit">
<cfset tabl e("tbl _authors)>
</ cffunction>
</ cf conponent >

Columns and Properties

Objects in Wheels have properties that correspond to the columns in the table that it maps to. The first time you call a method on
a model (or every time if you're in desi gn mode), Wheels will reflect on the schema inside the database for the table the class maps
to and extract all the column information.

To keep things as simple as possible, there are no getters or setters in Wheels. Instead, all the properties are made available in the
t hi s scope.

If you want to map a specific property to a column with a different name, you can override the Wheels mapping by using the
property() method like this:

<cf conponent extends#bdel ">
<cffunction namgs nit">
<cfset property(name=firstNane, colum=tbl _auth_f_namg'
</ cffunction>
</ cf conponent >
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Creating Records

How to create new objects and save them to the database.

In Wheels, one way to create objects that represent records in our table is by calling the new() class-level method.

<cf set newAut hor = nodel"(aut hor"). new( )>

We now have an empty Aut hor object that we can start filling in properties for. These properties correspond with the columns in
the aut hor s database table, unless you have mapped them specifically to columns with other names (or mapped to an entirely
different table).

<cfset newAut hor. firstName 2John">
<cfset newAut hor .| ast Nanme =Doe">

At this point, the newAut hor object only exists in memory. We save it to the database by calling its save() method.

<cf set newAut hor. save(}

Creating Based on a Struct

If you want to create a new object based on parameters sent in from a form request, the new() method conveniently accepts a
struct as well. As we'll see later, when you use the Wheels form helpers, they automatically turn your form variables into a struct that
you can pass intonew() and other methods.

Given that par ans. newAut hor is a struct containing the fi r st Nane and | ast Nane variables, the code below does the same as the
code above (without saving it though).

<cfset newAut hor = nodel"(aut hor") . new( par ans. newAut hor)

Saving Straight to the Database

If you want to save a new author to the database right away, you can use the cr eat e() method instead.

<cfset nodel ("aut hor"). creat e( par ans. newAut hor)

The Primary Key

Note that if we have opted to have the database create the primary key for us (which is usually done by auto-incrementing it), it
will be available automatically after the object has been saved.
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This means you can read the value by doing something like this. (This example assumes you have an auto-incrementing i nt eger
column namedi d as the primary key.)

<cf set newAut hor = nodel"(aut hor"). new )>
<cf set newAut hor. firstNane 2Joe">
<cfset newAut hor.| ast Nane ZJones"™>

<cf set newAut hor. save(}

<cf out put #newAut hor . i d#/ cf out put >

Don't forget that you can name your primary key whatever you want, and you can even use composite keys, natural keys, non
auto-incrementing, and so on.

No matter which method you prefer, Wheels will use database introspection to see how your table is structured and act
accordingly.

Using Database Defaults

The best way of handling model defaults is usually by setting a default constraint in your database. When Wheels saves the model
the database, it will automatically insert the default value if you haven't provided one within your model.

However, unlike the primary key, Wheels will not automatically load database defaults after saving as it requires an additional
database call and in most cases is not required. (After saving, the most common action is to redirect, in which case you would reload
the newly saved model in the next request anyway.)

Of course, if you do need to access the database default immediately after saving, Wheels allows this. Simply add r el oad=tr ue to
thecreate(), update(), or save() methods:

<cf set newAut hor = nodel"(aut hor"). new( )>
<cfset newAut hor.firstNanme 2Joe">

<cf set newAut hor. | ast Name =Jones">

<cf set newAut hor. save(r el oad=tr ue)

Using Model Defaults

Sometimes a database default isn't the most appropriate solution because the value is only set after the model has been inserted.
If you want to set a default value when it is first created with new() or creat e(), then you can pass the def aul t Val ue argument of
the property() method used in your model's i ni t () block.

<cfset property(nane=wel conmeText; defaultValue=Hello world!)>

This is effectively the same as doing this:

<cf set nodel ("nmyModel ) . new( wel coneText'Hel | o wor | d!)>

..except you only need to set it once per model.
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Reading Records

Returning records from your database tables as objects or queries.

Reading records from your database typically involves using one of the 3 finder methods available in Wheels: fi ndByKey() ,
findOne(), and findAll ().

The first 2 of these, fi ndByKey() and fi ndOne(), returns an object, while the last one, fi ndAl | (), returns the result from a
cf query tag.

Fetching a Row by Primary Key Value

Let's start by looking at the simplest of the finder methods, fi ndByKey() . This method takes one argument: the primary key (or
several keys if you're using composite keys) of the record you want to get.

If the record exists, it is returned to you as an object. If not, Wheels will return the boolean value f al se.

In the following example, we assume that the par ans. key variable has been created from the URL (for example a URL such as
http://1 ocal host/ bl og/ vi ewaut hor/7.)

In your controller:

<cfset aut hor = nodel'{aut hor").fi ndByKey( par ans. key)

<cfif NOT |sObject(author)>
<cfset flashl nsert(messagé#ut hor #parans. key# was not founae"
<cfset redirect To( back=true)

<fcfif>

In your view:

<cfout put Hel | o, #author.firstName# #aut hor. | ast Namg#df out put >

Fetching a Row by a Value Other Than the Primary Key

Often, you'll find yourself wanting to get a record (or many) based on a criteria other than just the primary key value.

As an example, let's say that you want to get the last order made by a customer. You can achieve this by using the fi ndOne()
method like so:

<cfset anOrder = nodel'(order"”).findOne(order=dat ePurchased DESQ>

Fetching Multiple Rows
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You can use fi ndAl | () when you are asking to get one or more records from the database. Wheels will return this as a cf query
result (which could be empty if nothing was found based on your criteria).

Arguments for fi ndOne() and fi ndAl | ()

Besides the difference in the default return type, fi ndOne() and fi ndAl | () accept the same arguments. Let's have a closer look
at these arguments.

sel ect Argument

This maps to the SELECT clause of the SQL statement.

Wheels is pretty smart when it comes to figuring out what to select from the database table(s). For example, if nothing is passed
in to thesel ect argument, Wheels will assume that you want all columns returned and create a SELECT clause looking something
like this:

artists.id,artists. nanme
As you can see, Wheels knows that the arti st model is mapped to the arti sts table and will prepend the table name to the
column names accordingly.

If you have mapped columns to a different property name in your application, Wheels will take this into account as well. The end
result then could look like this:

artists.id,artists.fnane AS firstNane
If you select from more than one table (see the i ncl ude argument below) and there are ambiguous column names, Wheels will
sort this out for you by prepending the model name to the column name.

Let's say you have a column called nane in both the arti sts and al buns tables. The SELECT clause will be created like this:

arti sts. nane, al buns. nane AS al buniNane

If you use the i ncl ude argument a lot, you will love this feature as it saves a lot of typing.
If you don't want to return all properties, you can override this behavior by passing in a list of the properties you want returned.

If you want to take full control over the SELECT clause, you can do so by specifying the table names (i.e. aut hor. fi r st Nane) in
the sel ect argument or by using alias names (i.e., firstname AS firstNane). If Wheels comes across the use of any of these
techniques, it will assume you know what you're doing and pass on thesel ect argument straight to the SELECT clause with no
changes.

A tip is to turn on debugging when you're learning Wheels so you can get a good understanding of how Wheels creates the SQL
statements.
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wher e Argument

This maps to the WHERE clause of the SQL statement. Wheels will also convert all your input to cf quer ypar amtags for you
automatically.

There are some limitations to what you can use in the wher e argument, but the following SQL will work: =, 1 =, <>, <, <=, >, >=,
LI KE, NOT LIKE I N, NOT I N, S NULL, IS NOT NULL, AND, and OR. (Note that it's a requirement to write SQL keywords in upper
case.) In addition to this, you can use parentheses to group conditional SQL statements together.

It's worth mentioning that although Wheels does not support the BETWEEN operator, you can get around this by using >= and <=.
Example:
<cfset itens = nodel (itent).findAl I (where=price>= 100 AND price <= 500>

The same goes for NOT BETWEEN:
<cfset itenms = nodel'(itenm).findAl | (where=price <= 100 OR price= 500") >

order Argument

This maps to the ORDER clause of the SQL statement. If you don't specify an order at all, none will be used. (Makes sense, eh?) So
in those cases, the database engine will decide in what order to return the records. Note that it's a requirement to write the SQL
keywords ASC and DESC in upper case.

There is one exception to this. If you paginate the records (by passing in the page argument) without specifying the order, Wheels
will order the results by the primary key column. This is because pagination relies on having unique records to order by.

i ncl ude Argument

This is a powerful feature that you can use if you have set up associations in your models.

If, for example, you have specified that one Aut hor has many Arti cl es, then you can return all authors and articles in the same
call by doing this:

<cfset bobsArticles = nodel'@ut hor"). findAl I (where=irstNanme='Bob'," i ncl udezArticles)>

maxRows Argument

This limits the number of records to return. Please note that if you call fi ndAl | () with maxRows=1, you will still get a cf query
result back and not an object. (We recommend using fi ndOne() in this case if you want for an object to be returned.)

page and per Page Arguments

Set these if you want to get paginated data back.
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So if you wanted records 11-20, for example, you write this code:

<cf set
bobsArticles = nodel Gut hor"). findAll (
wher e=f i r st Nane=" Bob'," i ncl ude=Articl es', page=2, perPage=10
)

cache Argument

This is the number of minutes to cache the query for. This is eventually passed on to the cachedwi t hi n attribute of the cf query
tag.

returnAs Argument

In the beginning of this chapter, we said that you either get a query or an object back depending on the method that you call. But
you can actually specify the return type so that you get either an object, a query, or an array of objects back.

To do this, you use ther et ur nAs argument. If you want an array of objects back from a fi ndAl | () call, for example, you can do
this:

<cfset users = nodel'(user”).findAll (returnAs=objects’)>

OnfindOne() and findByKey(), you can set this argument to either obj ect or query. On the fi ndAl | () method, you can set it
to obj ect s (note the plural) or query.

We recommend sticking to this convention as much as possible because of the CFML engines' slow Cr eat ebj ect () function. Be
careful when setting r et ur nAs to obj ects. You won't want to create a lot of objects in your array and slow down your application
unless you absolutely need to.
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Updating Records

Updating records in your database tables.

When you have created or retrieved an object, you can save it to the database by calling its save() method. This method returns
true if the object passes all validations and the object was saved to the database. Otherwise, it returns f al se.

This chapter will focus on how to update records. Read the Creating Records chapter for more information about how to create
new records.

A Practical Example

Let's start with an example of getting a blog post from the database, updating its title, and saving it back:

<cfset post = nodel (post").fi ndByKey(33}
<cfset post.title ="New version of Weels just rel eased"
<cfset post.save()}

You can also change the values of one or more properties and save them to the database in one single call using the updat e()
method, like this:

<cfset post = nodel (post").findByKey(33»
<cfset post.update(titlé=New version of Weels just rel easga"

Updating Via struct Values

You can also pass in name/value pairs to updat e() as a struct. The main reason this method accepts a struct is to allow you to
easily use it with forms.

This is how it would look if you wanted to update the properties for a post based on a submitted form.

<cfset post = nodel (post").fi ndByKey(parans. key)
<cf set post. updat e(parans. post)

It's also possible to combine nhamed arguments with a struct, but then you need to name the struct argument as properti es.

Example:

<cfset post = nodel (post").findByKey(parans. key)
<cf set
post . updat e(
titl exNew versi on of Weels just rel easedproperti es=parans. post
)
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Combine Reading and Updating into a Single Call

To cut down even more on lines of code, you can also combine the reading and saving of the objects by using the class-level
methods updat eByKey() and updat eAl | ().

The updat eByKey() Method

Give the updat eByKey() method a primary key value (or several if you use composite keys) in the key argument, and it will
update the corresponding record in your table with the properties you give it. You can pass in the properties either as named
arguments or as a struct to theproperti es argument.

This method returns the object with the primary key value you specified. If the object does not pass validation, it will be returned
anyway, but nothing will be saved to the database.

By default, updat eByKey() will fetch the object first and call the updat e() method on it, thus invoking any callbacks and
validations you have specified for the model. You can change this behavior by passing in i nst anti at e=f al se. Then it will just
update the record from the table using a simple UPDATE query.

An example of using updat eByKey() by passing a struct:

<cfset result = nodel'(post"). updat eByKey(33, parans. post)

And an example of using updat eByKey() by passing named arguments:

<cf set
result = nodel"(post"”). updat eByKey(
i d=33, titlé&New version of Wieels just rel easedpublished=1
)

Updating Multiple Rows with updat eAl | ()

The updat eAl | () method allows you to update more than one record in a single call. You specify what records to update with the
wher e argument and tell Wheels what updates to make using named arguments for the properties.

The wher e argument is used exactly as you specify it in the WHERE clause of the query (with the exception that Wheels
automatically wraps everything properly in cf quer ypar amtags). So make sure that you place those commas and quotes correctly!

An example:
<cf set

recordsRet urned = nodel post ") . updat eAl | (
publ i shed=1, publishedMow(), where=published=0"


http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updateall
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updateall
http://dev.cfwheels.org/docs/1-1/function/updateall
http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updateall

Unlike updat eByKey(), the updat eAl | () method will not instantiate the objects by default. That could be really slow if you
wanted to update a lot of records at once.


http://dev.cfwheels.org/docs/1-1/function/updatebykey
http://dev.cfwheels.org/docs/1-1/function/updateall

Deleting Records

Deleting records from your database tables.

Deleting records in Wheels is simple. If you have fetched an object, you can just call its del et e() method. If you don't have any
callbacks specified for the class, all that will happen is that the record will be deleted from the table and t r ue will be returned.

Delete Callbacks

If you have callbacks however, this is what happens:

First, all methods registered to be run before a delete happens (these are registered using a bef or eDel et e() call from theinit
function) will be executed, if any exist.

If these return true, Wheels will proceed and delete the record from the table. If f al se is returned from the callback code,
processing will return to your code without the record being deleted. (f al se is returned to you in this case.)

If the record was deleted, the af t er Del et e() callback code is executed, and whatever that code returns will be returned to you.
(You should make all your callbacks returntrue or f al se.)

If you're unfamiliar with the concept of callbacks, you can read about them in the Object Callbacks chapter.

Example of Deleting a Record

Here's a simple example of fetching a record from the database and then deleting it.

<cfset aPost = nodel'(post”).fi ndByKey(33}
<cfset aPost. del ete(>

There are also 3 class-level delete methods available: del et eByKey(), del et eOne(), and del eteAl | (). These work similarly to
the class level methods for updating, which you can read more about inUpdating Records.
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Column Statistics

Use Wheels to get statistics on the values in a column, like row counts, averages,
highest values, lowest values, and sums.

Since Wheels simplifies so much for you when you select, insert, update, and delete rows from the database, it would suck if you
had to revert back to usingcf query and COUNT(i d) AS x type queries when you wanted to get aggregate values, right?

Well, good news. Of course, you don't need to do this; just use the built-in functions sum(), minimum(), maximum(), average() and
count().

Let's start with the count () function, shall we?

Counting Rows

To count how many rows you have in your aut hor s table, simply do this:

<cf set aut hor Count = nodel"@ut hor"). count (>

What if you only want to count authors with a last name starting with "A"? Like the fi ndAl | () function, count () will accept a
wher e argument, so you can do this:

<cfset aut hor Count = nodel'(@ut hor"). count (wher e=l ast Nanme LI KE ' A%)"™>

Simple enough. But what if you wanted to count only authors in the USA, and that information is stored in a different table? Let's
say you have stored country information in a table called profi | es and also setup a hasOne/ bel ongsTo association between the
aut hor and profil e models.

Just like in the fi ndAl'l () function, you can now use the i ncl ude argument to reference other tables.

In our case, the code would end up looking something like this:
<cf set
aut hor Count = nodel' @ut hor") . count (
i nclude=profile’ wherezcountryld=1 AND | ast Nane LIKE ' A% "

>
Or, if you care more about readability than performance, why not just join in the countri es table as well?

<cf set
aut hor Count = nodel @ut hor") . count (
i ncl ude=profil e(country),” where=nane=" USA' AND | ast Nane LIKE ' A% "
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In the background, these functions all perform SQL that looks like this:

SELECT COUNT( *)
FROM aut hor s
VWHERE . ..

However, if you include a hasMany association, Wheels will be smart enough to add the DI STI NCT keyword to the SQL. This makes
sure that you're only counting unique rows.

For example, the following method call:

<cf set
aut hor Count = nodel' @ut hor") . count (
i ncl ude=books", whereztitle LIKE '\Weel s%"
)

>
Will execute this SQL (presumingi d is the primary key of the aut hor s table and the correct associations have been setup):

SELECT COUNT( DI STI NCT aut hors.id)
FROM aut hors LEFT OUTER JO N books ON aut hors.id = books. authorld
VWHERE . ..

OK, so now we've covered the count () function, but there are a few other functions you can use as well to get column statistics.

Getting an Average

You can use the aver age() function to get the average value on any given column. The difference between this function and the
count () function is that this operates on a single column, while the count () function operates on complete records. Therefore, you
need to pass in the name of the property you want to get an average for.

The same goes for the remaining column statistics functions as well; they all accept the property argument.
Here's an example of getting the average salary in a specific department:
<cf set
avgSal ary = nodel'enpl oyee’) . aver age(
propertyssal ary", where=departnent|d=1"
>

You can also pass in di sti nct =t rue to this function if you want to include only each unique instance of a value in the average
calculation.

Getting the Highest and Lowest Values
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To get the highest and lowest values for a property, you can use the m ni num() and maxi mun() functions.

They are pretty self explanatory, as you can tell by the following examples:

<cfset highestSal ary = nodel'€npl oyee’) . maxi nun( sal ary") >
<cfset | owest Sal ary = nodel'Eenpl oyee’). m ni mun{ sal ary") >

Getting the Sum of All Values

The last of the column statistics functions is the sun{) function.

As you have probably already figured out, sum() adds all values for a given property and returns the result. You can use the same
arguments as with the other functions (pr operty, where, i ncl ude, and di sti nct).

Let's wrap up this chapter on a happy note by getting the total dollar amount you've made:

<cfset howRi chAm = nodel"(i nvoi ce’) . sum("bi | | edAmount ) >
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Dynamic Finders

Make your model calls more readable by using dynamic finders.

With the recent introduction of onM ssi ngMet hod() in ColdFusion 8 (Thanks, Adobe!), we have been able to port over the
concept ofdynamic finders from Rails to Wheels.

The concept is simple. Instead of using arguments to tell Wheels what you want to do, you can use a dynamically-named method.

For example, the following code:

<cfset me = nodel (user").findOne(where=enui |l =" ne@rysel f.conm)>

Can also be written as:

<cfset me = nodel (user").fi ndOneByEmai |I'(ne@ysel f.con)>

Through the power of onM ssi nghMet hod(), Wheels will parse the method name and figure out that the value supplied is
supposed to be matched against the emai | column.

Dynamic Finders Involving More than One Column
You can take this one step further by using code such as:
<cfset me = nodel (user").fi ndOneByUser NameAndPasswor'd{ob, pass’) >

In this case, Wheels will split the function name on the And part and determine that you want to find the record where the
username column is "bob" and the password column is "pass".

When you are passing in two values, make special note of the fact that they should be passed in as a list to one argument and not
as two separate arguments.

Works with fi ndAl | () too

In the examples above, we've used the fi ndOne() method, but you can use the same approach on afi ndAl | () method as well.

Passing in Other Finder Parameters

In the background, these dynamically-named methods just pass along execution to fi ndOne() or fi ndAl | (). This means that
you can also pass in any arguments that are accepted by those two methods.
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The below code, for example, is perfectly valid:

<cfset users = nodel (user").findAl | ByState(val uéfly", order=nane", page=3p

When passing in multiple arguments like above, you have to start naming them instead of relying on the order of the arguments
though. When doing so, you need to name the argumentval ue if you're passing in just one value and val ues if you're passing in
multiple values in a list. In other words, you need to name it val ues when calling an And type dynamic finder.

<cf set
users = nodel'(user™) . findAl | ByG t yAndSt at e(
val ues=Buf f al o, NY; order=nane"”, page=3
)

Avoid the Word "And" in Database Column Names

Keep in mind that this dynamic method calling will break down completely if you ever name a column fi r st andl ast nane or
something similar because Wheels will then split the method name incorrectly. So avoid using "And" in the column name if you plan
on taking advantage of dynamically-named finder methods.



Getting Paginated Data

Improve database performance and simplify your user interface by using pagination.

If you searched for "coldfusion” on Google, would you want all results to be returned on one page? Probably not because it would
take a long time for Google to first get the records out its index and then prepare the page for you. Your browser would slow to a
halt as it tried to render the page. When the page would finally show up, it would be a pain to scroll through all those results.

Rightly so, Google uses pagination to spread out the results on several pages.

And in Wheels, it's really simple to do this type of pagination. Here's how:

1. Get records from the database based on a page number. Going back to the Google example, this would mean getting records
11-20 when the user is viewing the second results page. This is (mostly) done using thefi ndAl | () function and the page and
per Page arguments.

2. Display the links to all the other pages that the user should be able to go to. This is done using the pagi nati onLi nks() function
or using a lower-level function such as pagi nati onHasNext (). (See the "Related" section below for more info.)

This chapter will deal with the first part: getting the paginated data. Please proceed to the chapter called Displaying Links for
Pagination if you wish to learn how to output the page links in your view.

Learning by Example

Let's jump straight to an example:

<cfset aut hors = nodel(Aut hor").fi ndAl | (page=2, perPage=25, ordé&fast Nane)>

That simple code will return authors 26-50 from the database, ordered by their last name.

What SQL statements are actually being executed depends on which database engine you use. (The MySQL adapter willuse LIM T
and OFFSET, and the Microsoft SQL Server adapter will use TOP and some tricky sub queries.) Turn on debugging in the ColdFusion
Administrator if you want to see exactly what's going on under the hood.

One important thing that you should be aware of is that pagination is done based on objects and not records. To illustrate what
that means, we can expand on the above example a little:

<cfset
aut hor sAndBooks = nodel Aut hor") . fi ndAl | (
i ncl ude=Books", page=2, perPage=25, ordetkast Nane"
)

>
Here, we tell Wheels that we also want to include any books written by the authors in the result. Since it's possible that an author

has written many books, we can't know in advance how many records we'll get back (as opposed to the first example, where we know
we will get 25 records back). If each author has written 2 books, for example, we will get 50 records back.
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If you do want to paginate based on the books instead, all that you need to do is flip the fi ndAl | () statement around a little:

<cf set
booksAndAut hors = nodel Book"). fi ndAl | (
i ncl ude=Aut hor", page=2, perPage=25, ordetkast Nane"
)
>
Here, we call the fi ndAl | () function on the Book class instead, and thereby we ensure that the pagination is based on the books
and not the authors. In this case, we will always get 25 records back.

That's all there is to it, really. The best way to learn pagination is to play around with it with debugging turned on.

Related

eDisplaying Links for Pagination
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Associations

Through some simple configuration, Wheels allows you to unlock some powerful
functionality to use your database tables' relationships in your code.

Associations in Wheels allow you to define the relationships between your database tables. After configuring these relationships,
doing pesky table joins becomes a trivial task. And like all other ORM functions in Wheels, this is done without writing a single line
ofSQL.

3 Types of Associations

In order to set up associations, you only need to remember 3 simple methods. Considering that the human brain only reliably
remembers up to 7 items, we've left you with a lot of extra space. You're welcome. :)

The association methods should always be called in the i ni t () method of a model that relates to another model within your
application.

The bel ongsTo Association

If your database table contains a field that is a foreign key to another table, then this is where to use the bel ongsTo() function.

If we had a comments table that contains a foreign key to the posts table called posti d, then we would have thisi nit () method
within our comment model:

<cf conponent extends#bdel ">
<cffunction nangd nit">
<cfset bel ongsTo( post")>

</ cffunction>

</ cf conponent >

The hasOne and hasMany Associations

On the other side of the relationship are the "has" functions. As you may have astutely guessed, these functions should be used
according to the nature of the model relationship.

At this time, you need to be a little eccentric and talk to yourself. Your association should make sense in plain English language.

An example of hasMany

So let's consider the post / conment relationship mentioned above for bel ongsTo() . If we were to talk to ourselves, we would
say, "A post has many comments." And that's how you should construct your post model:
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<cf conponent extendsibdel ">
<cffunction namgs nit">
<cfset hasMany('coment s’) >
</ cffunction>
</ cf conponent >
You may be a little concerned because our model is called conment and not corment s. No need to worry: Wheels understands the
need for the plural in conjunction with the hasMany() method.
And don't worry about those pesky words in the English language that aren't pluralized by just adding an "s" to the end. Wheels is
smart enough to know that words like "deer" and "children" are the plurals of "deer" and "child," respectively.

An Example of hasOne

The hasOne() association is not used as often as the hasMany() association, but it has its use cases. The most common use case
is when you have a large table that you have broken down into two or more smaller tables (a.k.a. denormalization) for performance
reasons or otherwise.

Let's consider an association between user and profil e. A lot of websites allow you to enter required info such as name and
email but also allow you to add optional information such as age, salary, and so on. These can of course be stored in the same table.
But given the fact that so much information is optional, it would make sense to have the required info in auser s table and the
optional info in a profi | es table. This gives us a hasOne() relationship between these two models: "A user has one profile."

In this case, our profil e model would look like this:

<cf conponent extends#bdel ">
<cffunction nangd nit">
<cfset bel ongsTo( user")>
</ cffunction>

</ cf conponent >

And our user model would look like this:

<cf conponent extendsibdel ">
<cffunction nangd nit">
<cfset hasOne("profile’)>
</ cffunction>

</ cf conponent >

As you can see, you do not pluralize "profile" in this case because there is only one profile.

By the way, as you can see above, the association goes both ways, i.e. a user hasOne() profile, and a profil e bel ongsTo() a
user . Generally speaking, all associations should be set up this way. This will give you the fullest API to work with in terms of the
methods and arguments that Wheels makes available for you.

However, this is not a definite requirement. Wheels associations are completely independent of one another, so it's perfectly OK to
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setup ahasMany() association without specifying the related bel ongsTo() association.

Dependencies

A dependency is when an associated model relies on the existence of its parent. In example above, aprofil e is dependent on a
user . When you delete the user, you would usually want to delete the profil e as well.

Wheels makes this easy for you. When setting up your association, simply add the argument dependent with one of the following
values, and Wheels will automatically deal with the dependency.

<l--- Instantiates the "profile nodel and calls its “delete()” nethod --->
<cfset hasOne(nametprofil e, dependent %del ete")>

<l--- Quickly deletes the "profile” without instantiating it --->
<cf set hasOne(name=profil e’ dependentxdel eteAll’)>

<l--- Sets the "userld of the profile to "NULL" --->
<cfset hasOne(nane=profile', dependent=nullify’)>

You can create dependencies on hasOne() and hasMany() associations, but not bel ongsTo() .

Database Table Setup

Like everything else in Wheels, we strongly recommend a default naming convention for foreign key columns in your database
tables.

In this case, the convention is to use the singular name of the related table with i d appended to the end. So to link up our table to
the enpl oyees table, the foreign key column should be named enpl oyeei d.

Breaking the Convention

Wheels offers a way to configure your models to break this naming convention, however. This is done by using the f or ei gnKey
argument in your models' bel ongsTo() calls.

Let's pretend that you have a relationship between aut hor and post, but you didn't use the naming convention and instead called
the columnpost _i d. (You just can't seem to let go of the underscores, can you?)

Your post'sinit() method would then need to look like this:

<cf conponent extends#bdel ">
<cffunction nangs nit">
<cf set bel ongsTo(name=aut hor", forei gnKey=post _id")>
</ cffunction>

</ cf conponent >
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You can keep your underscores if it's your preference or if it's required of your application.

Leveraging Model Associations in Your Application

Now that we have our associations set up, let's use them to get some data into our applications.

There are a couple ways to join data via associations, which we'll go over now.

Using the i ncl ude Argument in findAl | ()

To join data from related tables in our fi ndAl | () calls, we simply need to use the i ncl ude argument. Let's say that we wanted to
include data about the aut hor in our fi ndAl I () call for posts.

Here's what that call would look like:

<cfset posts = nodel (post").findAl I (include=aut hor")>
It's that simple. Wheels will then join the aut hor s table automatically so that you can use that data along with the data from
posts.

Note that if you switch the above statement around like this:

<cfset aut hors = nodel'(aut hor").findAl I (i ncl udé=posts")>
Then you would need to specify "post" in its plural form, "posts." If you're thinking about when to use the singular form and when
to use the plural form, just use the one that seems most natural.

If you look at the two examples above, you'll see that in example #1, you're asking for all posts including each post's author
(hence the singular "author"). In example #2, you're asking for all authors and all of the posts written by each author (hence the
plural "posts").

You're not limited to specifying just one association in the i ncl ude argument. You can for example return data for aut hor s,
posts, and bi os in one call like this:

<cf set aut hor sPost sAndComment s = nodé€lgut hor"). fi ndAl I (i ncl udé=post s, bi 0) >

To include several tables, simply delimit the names of the models with a comma. All models should contain related associations,
or else you'll get a mountain of repeated data back.

Joining Tables Through a Chain of Associations

When you need to include tables more than one step away in a chain of joins, you will need to start using parenthesis. Look at the
following example:

<cf set conment sPost sAndAut hors = nodé€lgonment ). fi ndAl | (i ncl ude=post (aut hor))>
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The use of parentheses above tells Wheels to look for an association named aut hor on the post model instead of on the conment
model. (Looking at the commrent model is the default behavior when not using parenthesis.)

Handling Column Naming Collisions

There is a minor caveat to this approach. If you have a column in both associated tables with the same name, Wheels will pick just
one to represent that column.

In order to include both columns, you can override this behavior with the sel ect argument in the finder functions.

For example, if we had a column named nare in both your post s and aut hor s tables, then you could use the sel ect argument
like so:

<cf set
post = mnodel'(post").findAl Il (
sel ect'=sposts. nane, authors.id, authors.post_id, authors.nanme AS author,nane”
i ncl ude=aut hor "

>

You would need to hard-code all column names that you need in that case, which does remove some of the simplicity. There are
always trade-offs!

Using Dynamic Shortcut Methods

A cool feature of Wheels is the ability to use dynamic shortcut methods to work with the models you have set up associations for.
By dynamic, we mean that the name of the method depends on what name you have given the association when you set it up. By
shortcut, we mean that the method usually delegates the actual processing to another Wheels method but gives you, the developer,
an easier way to achieve the task (and makes your code more readable in the process).

As usual, this will make more sense when put into the context of an example. So let's do that right now.

Example: Dynamic Shortcut Methods for Posts and Comments

Let's say that you tell Wheels through a hasMany() call that a post has many conment s. What happens then is that Wheels will
enrich the post model by adding a bunch of useful methods related to this association.

If you wanted to get all conmrent s that have been submitted for a post, you can now call post. comment s(). In the background,
Wheels will delegate this to afi ndAl | () call with the wher e argument set to posti d=#post . i d#.

Listing of Dynamic Shortcut Methods
Here are all the methods that are added for the three possible association types.

Methods Added by hasMany

Given that you have told Wheels that a post has many comment s through a hasMany() call, here are the methods that will be
made available to you on the post model.
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Replace XXX below with the name of the associated model (i.e. comment s in the case of the example that we're using here).

Method

XXX()

addXxx()

r enoveXXX()

del et e XXX()

Example

post . coment s()

post . addComment ( conment )

post. renoveConment (coment)

post . del et eConment (comment )

renmoveAl | XXX() post.renoveAl | Comrent s()

del et eAl | XXX() post. del et eAl | Corment s()

XXXCount ()
newxxx()
creat eXXX()
has XXX()

fi ndOneXXX()

Methods Added by

post . conment Count ()
post . newComrent ()
post . cr eat eComment ()
post . hasConmment s()

post. fi ndOneComent ()

hasOne

Description

Returns all comment s where the foreign key matches the post 's primary key
value. Similar to calling
nodel ("coment ") . findAl | (where="posti d=#post.id#").

Adds a comment to the post association by setting its foreign key to the
post's primary key value. Similar to calling
nodel ("conment ") . updat eByKey( key=conment . i d, posti d=post.id).

Removes a comment from the post association by setting its foreign key value
to NULL. Similar to calling
nodel ("comrent") . updat eByKey( key=comment.id, postid="").

Deletes the associated conment from the database table. Similar to calling
nodel ("conment ") . del et eByKey( key=conment . i d) .

Removes all corment s from the post association by setting their foreign key
values to NULL. Similar to calling
nodel ("coment") . updat eAl | (postid="", where="posti d=#post.id#").

Deletes the associated conment s from the database table. Similar to calling
nodel ("conment ") . del et eAl | (wher e="post i d=#post . i d#").

Returns the number of associated conment s. Similar to calling
nodel ("coment ") . count (wher e="posti d=#post.i d#").

Creates a new comment object. Similar to calling
nmodel ("coment ") . new posti d=post.id).

Creates a new coment object and saves it to the database. Similar to calling
nmodel ("conment ") . creat e( posti d=post. i d).

Returns t r ue if the post has any comments associated with it. Similar to
callingnodel (" comrent ") . exi st s(wher e="post i d=#post . i d#").

Returns one of the associated conment s. Similar to calling
nodel ("comrent ") . fi ndOne(wher e="posti d=#post.i d#").

The hasOne() association adds a few methods as well. Most of them are very similar to the ones added by hasMany() .

Given that you have told Wheels that an aut hor has one profi | e through a hasOne() call, here are the methods that will be
made available to you on the aut hor model.

Method

XXX()

set XXX()

Example Description
Returns the profi | e where the foreign key matches the aut hor 's primary key
aut hor. profile() value. Similar to calling

nmodel ("profile").findOne(where="aut hori d=#aut hor.i d#").
Sets the prof i | e to be associated with the aut hor by setting its foreign key to the

aut hor.setProfile(profile)

aut hor 's primary key value. You can pass in either a profi | e object or the
primary key value of aprofil e object to this method. Similar to calling

nmodel ("profile"). updat eByKey(key=profile.id, authorid=author.id).
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Removes the profil e from the aut hor association by setting its foreign key to
NULL. Similar to calling

nmodel ("profile"). updat eOne(wher e="aut hori d=#aut hor . i d#",

aut horid="").

Deletes the associated profi | e from the database table. Similar to calling
nodel ("profile").del et eOne(wher e="aut hori d=#aut hor. i d#").

Creates a new prof i | e object. Similar to calling
nmodel ("profile").new(aut hori d=author.id).

removeXXX() author.renmoveProfil e()

del et eXXX() author.deleteProfile()

newxXXX() aut hor . newProfil e()

Creates a new prof i | e object and saves it to the database. Similar to calling

Br @0 @0 g e G et ClFr @i | &) nmodel ("profile").create(authorid=author.id).

Returns true if the aut hor has an associated profile. Similar to calling

hasXxXX() aut hor. hasProfil e() nmodel ("profile"). exists(where="authori d=#aut hor.id#").

Methods Added by bel ongsTo

The bel ongsTo() association adds a couple of methods to your model as well.

Given that you have told Wheels that a comment belongs to a post through a bel ongsTo() call, here are the methods that will be
made available to you on the corment model.

Method Example Description

Returns the post where the primary key matches the corment 's foreign key value. Similar to

XXX() comment . post () calling nodel (" post"). fi ndByKey(coment. postid).

Returnstrue if the comment has a post associated with it. Similar to calling

RSO0 fEenimEmt « neslost () nodel (" post"). exi sts(conment. posti d).

One general rule for all of the methods above is that you can always supply any argument that is accepted by the method that the
processing is delegated to. This means that you can, for example, call post. comment s( or der =" cr eat edAt DESC'), and the or der
argument will be passed along tofi ndAll ().

Another rule is that whenever a method accepts an object as its first argument, you also have the option of supplying the primary
key value instead. This means that aut hor. set Profil e(profil e) will perform the same task as aut hor. set Profil e(1). (Of
course, we're assuming that the profi | e object in this example has a primary key value of 1.)

Performance of Dynamic Association Finders

You may be concerned that using a dynamic finder adds yet another database call to your application.

If it makes you feel any better, all calls in your Wheels request that generate the same SQL queries will be cached for that request.
No need to worry about the performance implications of making multiple calls to the same aut hor . post s() call in the scenario
above, for example.

Passing Arguments to Dynamic Shortcut Methods

You can also pass arguments to dynamic shortcut methods where applicable. For example, with the XXX() method, perhaps we'd
want to limit a post 's comment listing to just ones created today. We can pass a wher e argument similar to what is passed to the
findAll () function that powers XXX() behind the scenes.
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<cfset today =DateFormafNow(), "yyyy-m dd)>
<cfset comments = post.conmment s(wher'ex eat edAt >= ' #t oday# 00: 00: 00')">

Many-to-Many Relationships

We can use the same 3 association functions to set up many-to-many table relationships in our models. It follows the same logic
as the descriptions mentioned earlier in this chapter, so let's jump right into an example.

Let's say that we wanted to set up a relationship between cust oners and publ i cati ons. A cust oner can be subscribed to many
publ i cati ons and publi cati ons can be subscribed to by many cust oner s. In our database, this relationship is linked together by
a third table calledsubscri pti ons (sometimes called a bridge entity by ERD snobs).

Setting up the Models

Here are the representative models:
<l--- Customer.cfc --->
<cf conponent extendsibdel ">
<cffunction nangd nit">
<cf set hasMany('subscri pti ons)>
</ cffunction>

</ cf conponent >

<!--- Publication.cfc --->
<cf conponent extends#bdel ">

<cffunction nangd nit">
<cfset hasMany('subscri pti ons)>
</ cffunction>

</ cf conponent >

<l--- Subscription.cfc --->
<cf conponent extends#bdel ">

<cffunction nanmegs nit">
<cfset bel ongsTo( cust oner’) >
<cfset bel ongsTo( publication)>
</ cffunction>

</ cf conponent >

This assumes that there are foreign key columns in subscri pti ons called cust oneri d and publ i cati oni d.

Using Finders with a Many-to-Many Relationship



At this point, it's still fairly easy to get data from the many-to-many association that we have set up above.

We can include the related tables from the subscri pti on bridge entity to get the same effect:

<cfset data = nodel (subscription).findAll (includé=xustoner, publication®

Creating a Shortcut for a Many-to-Many Relationship

With the short cut argument to hasMany(), you can have Wheels create a dynamic method that lets you bypass the join model
and instead reference the model on the other end of the many-to-many relationship directly.

For our example above, you can alter the hasMany() call on the cust omer model to look like this instead:

<cf set hasMany( name=subscri ptions;” shortcutzpublications)>

Now you can get a customer's publications directly by using code like this:

<cfset cust
<cfset pubs

nodel (cust ormer ) . fi ndByKey( par ans. key)
cust . publicati onsg)

This functionality relies on having set up all the appropriate hasMany() and bel ongsTo() associations in all 3 models (like we
have in our example in this chapter).

It also relies on the association names being consistent, but if you have customized your association names, you can specify
exactly which associations the shortcut method should use with the t hr ough argument.

The t hr ough argument accepts a list of 2 association names. The first argument is the name of the bel ongsTo() association (set
in the subscri pti on model in this case), and the second argument is the hasMany() association going back the other way (set in the
publ i cati on model).

Sound complicated? That's another reason to stick to the conventions whenever possible: it keeps things simple.

Are You Still with Us?

As you just read, Wheels offers a ton of functionality to make your life easier in working with relational databases. Be sure to give
some of these techniques a try in your next Wheels application, and you'll be amazed at how little code that you'll need to write to
interact with your database.


http://dev.cfwheels.org/docs/1-1/function/hasmany
http://dev.cfwheels.org/docs/1-1/function/hasmany
http://dev.cfwheels.org/docs/1-1/function/hasmany
http://dev.cfwheels.org/docs/1-1/function/belongsto
http://dev.cfwheels.org/docs/1-1/function/belongsto
http://dev.cfwheels.org/docs/1-1/function/hasmany

Nested Properties

Save data in associated model objects through the parent.
When you're starting out as a Wheels developer, you are probably amazed at the simplicity of a model's CRUD methods. But then it

all gets quite a bit more complex when you need to update records in multiple database tables in a single transaction.

Nested properties in Wheels makes this scenario dead simple. With a configuration using the nest edPr operti es() function in
your model's i nit () method, you can save changes to that model and its associated models in a single call with save(), create(),

or updat e().

One-to-One Relationships with Nested Properties

Consider a user model that has one profil e:

<!--- nodels/User.cfc --->
<cf conponent extends#bdel ">

<cffunction nangd nit">

<cfset hasOne('profile’)>

<cfset nestedProperties(associati odsrofile’)>
</ cffunction>

</ cf conponent >

By adding the call to nest edProperti es() in the model, you can create both the user object and the profil e object in a single
calltocreate().

Setting up Data for the user Form in the Controller

First, in our controller, let's set the data needed for our form:

<l--- In controllers/User.cfc --->
<cf functi on nang=new'>
<cfset var newProfile = nodel'profile").new)>
<cfset user = nodel (user").new profil e=newProfile)
</ cffunction>

Because our form will also expect an object called pr of i | e nested within the user object, we must create a new instance of it and
set it as a property in the call touser. new().

Also, because we don't intend on using the particular newPr of i | e object set in the first line of the action, we can var scope it to
clearly mark our intentions for its use.

If this were an edi t action calling an existing object, our call would need to look similar to this:
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<!l--- In controllers/User.cfc --->
<cffunction nang=edit">

<cfset user = nodel (user").findByKey(key=parans. key, includerofile’)>
</ cffunction>

Because the form will also expect data set in the profi | e property, you must include that association in the finder call with the
i ncl udeargument.

Building a Form for Posting Nested Properties

For this example, our form at vi ews/ user s/ new. cf mwill end up looking like this:

#start For mrag(acti on="create")#

<l--- Data for user nodel --->
#t ext Fi el d(1 abel ="First Nane", objectNane="user", property="firstNanme")#
#t ext Fi el d(| abel ="Last Nane", object Name="user", property="I|astName")#

<l--- Data for associated profile nodel --->
#t ext Fi el d(

| abel ="Twi tter Handl e",

obj ect Nane="user",

associ ation="profile",

property="twi tterHandl e"

#1t ext Area(
| abel =" Bi ogr aphy",
obj ect Nane="user",
associ ation="profile",
property="hi o"

<di v¥#subm t Tag(val ue="Cr eat e" X#di v>
#endFor nirag( ) #

Of note are the calls to form helpers for the profi | e model, which contain an extra argument for associ ati on. This argument is

available for all object-based form helpers. By using the associ at i on argument, Wheels will name the form field in such a way that
the properties for the profile will be nested within an object in the user model.

Take a minute to read that last statement again. OK, let's move on to the action that handles the form submission.

Saving the Object and Its Nested Properties

You may be surprised to find out that our standard cr eat e action does not change at all from what you're used to.

<l--- In controllers/Users.cfc --->
<cffunction nang=xreate™

<cfset user = npdel (user").new( parans. userj
<cfif user.save()>

<cfset flashl nsert(successThe user was created successful |l y>"



<cfset redirect To(control |l er=parans. control l®er)
<cfel se>
<cf set render Page(acti of=new') >
</cfif>
</ cffunction>

When calling user . save() in the example above, Wheels takes care of the following:

e Saves the data passed into the user model.

e Sets a property on user called profile with the profi | e data stored in an object.
e Saves the data passed into that profi | e model.

e Wraps all calls in a transaction in case validations on any of the objects fail or something wrong happens with the database.

For the edi t scenario, this is what our updat e action would look like (which is very similar to cr eat e):

<l--- In controllers/Users.cfc --->
<cf functi on nang=updat e">
<cfset user = nodel (user”).findByKey(parans. user.iHd)
<cfif user.update(parans. user)>
<cfset flashl nsert(successThe user was updated successful | y>"
<cfset redirect To(action=dit")>
<cfel se>
<cfset renderPage(action=dit")>
</cfif>
</ cffunction>

One-to-Many Relationships with Nested Properties

Nested properties work with one-to-many associations as well, except now the nested properties will contain an array of objects

instead of a single one.

In the user model, let's add an association called addr esses and also enable it as nested properties.

<!--- nodels/User.cfc --->
<cf conponent extendsibdel ">

<cffunction nang4d nit">
<cfset hasOne("profile’)>
<cf set hasMany('addr esses’)>
<cf set nest edProperties(
associ ationsprofil e, addresses"
al | owDel et e=true

</ cffunction>

</ cf conponent >

In this example, we have added the addr esses association to the call to nest edProperties().
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Setting up Data for the user Form in the Controller

Setting up data for the form is similar to the one-to-one scenario, but this time the form will expect an array of objects for the
nested properties instead of a single object.

In this example, we'll just put one new addr ess in the array.

<l--- In controllers/Users.cfc --->
<cffuncti on nang=mew'>
<cfset var newAddresses = [ nodel &ddress’).new) b

<cfset user = nodel (user"). new addr esses=newAddr esses)
</ cffunction>

In the edi t scenario, we just need to remember to call the i ncl ude argument to include the array of addresses saved for the
particularuser :

<l--- In controllers/Users.cfc --->
<cffunction nang=edit">

<cfset user = nodel (user").fi ndByKey(key=parans. key, i ncludeddresses)>
</cffunction>

Building the Form for the One-to-Many Association

This time, we'll add a section for addresses on our form:

#start For mrag(acti on="create")#

<l--- Data for “user’ nodel --->
<fiel dset>

<l egendtsser</ | egend>

#text Fi el d(| abel ="First Nane", objectName="user", property="firstName")#

#t ext Fi el d(| abel ="Last Nane", objectNanme="user", property="I|astNane")#
</fiel dset>

<l--- Data for “address’ nodels --->
<fiel dset>

<l egendAddr esses/ | egend>
<di v i dzaddresses™
#i ncl udePartial (user. addresses) #

</ di v>
</fieldset>

<di v¥#subm t Tag(val ue="Cr eat e" X#di v>
#endFor nirag( ) #

In this case, you'll see that the form for addresses is broken into a partial. (See the chapter on Partials for more details.) Let's take
a look at that partial.

The _address Partial
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Here is the code for the partial at vi ews/ user s/ _addr ess. cf m Wheels will loop through each addr ess in your nested properties
and display this piece of code for each one.

<di v cl asszaddress™

#t ext Fi el d(
| abel =" Street",
obj ect Nane="user",
associ at i on="addr esses",
posi ti on=ar gunents. current,
property="addressl"

) #

#t ext Fi el d(
| abel ="City",
obj ect Nane="user",
associ ati on="addr esses",
posi ti on=argunents. current,
property="city"

) #

#t ext Fi el d(
| abel =" St at e",
obj ect Nane="user",
associ at i on="addr esses",
posi ti on=argunents. current,
property="state"

) #

#t ext Fi el d(
| abel =" Zi p",
obj ect Nane="user",
associ ati on="addr esses",
posi ti on=argunents. current,
property="zip"

) #

</ di v>

Because there can be multiple addresses on the form, the form helpers require an additional argument for posi ti on. Without
having a unique position identifier for each addr ess, Wheels would have no way of understanding which st at e field matches with
which particular addr ess, for example.

Here, we're passing a value of ar gunent s. current for posi ti on. This value is set automatically by Wheels for each iteration
through the loop of addr esses.

Auto-saving a Collection of Child Objects

Even with a complex form with a number of child objects, Wheels will save all of the data through its parent's save(), updat e(),
or creat e() methods.

Basically, your typical code to save the user and its addr esses is exactly the same as the code demonstrated in the Saving the
Object and Its Nested Properties section earlier in this chapter.

Writing the action to save the data is clearly the easiest part of this process!
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Transactions are Included by Default

As mentioned earlier, Wheels will automatically wrap your database operations for nested properties in a transaction. That way if
something goes wrong with any of the operations, the transaction will rollback, and you won't end up with incomplete saves.

See the chapter on Transactions for more details.

Many-to-Many Relationships with Nested Properties

We all enter the scenario where we have "join tables" where we need to associate models in a many-to-many fashion. Wheels
makes this pairing of entities simple with some form helpers.

Consider the many-to-many associations related to cust oner s, publ i cati ons, and subscri pti ons, straight from the
Associations chapter.

<!--- nodel s/Custoner.cfc --->
<cf conponent extends#bdel ">

<cffunction namgs nit">
<cfset hasMany(nanetsubscri ptions,” shortcutZpublications)>
</ cffunction>

</ cf conponent >

<!--- nodel s/Publication.cfc --->
<cf conponent extendsibdel ">

<cffunction nangd nit">
<cfset hasMany('subscri pti ons)>
</ cffunction>

</ cf conponent >

<!--- nodel s/ Subscription.cfc --->
<cf conponent extends#bdel ">

<cffunction nangd nit">
<cfset bel ongsTo( cust oner’) >
<cfset bel ongsTo( publication)>
</ cffunction>

</ cf conponent >
When it's time to save cust onmers' subscriptions in the subscri pti ons join table, one approach is to loop through data submitted

by checkBoxTag()s from your form, populate subscri pti on model objects with the data, and call save() . This approach is valid,
but it is quite cumbersome. Fortunately, there is a simpler way.

Setting up the Nested Properties in the Model
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Here is how we would set up the nested properties in the cust omer model for this example:

<!--- nodel s/Custoner.cfc --->
<cf conponent extends#bdel ">

<cffunction nangd nit">

<!--- Associations --->
<cfset hasMany(nane=subscri ptions;,” shortcut=publications)>
<l--- Nested properties --->

<cfset nestedProperties(
associ ati onSsubscri ptions;
al | owDel et e=t rue
P
</ cffunction>

</ cf conponent >

Setting up Data for the cust oner Form in the Controller

Let's define the data needed in an edi t action in the controller atcontrol | er s/ Cust oners. cfc.

<l--- In “control |l ers/Custoners.cfc™ --->
<cffunction nang=edit">

<cfset custoner = nodel'(custoner’).findByKey(
key=par ans. key,
i ncl ude=subscri ptions"
)>
<cfset publications = nodel'publication)y.findAll (order=itle")>

</ cffunction>

For the view, we need to pull the cust oner with its associated subscri pti ons included with the i ncl ude argument. We also need

all of the publ i cati ons in the system for the user to choose from.

Building the Many-to-Many Form

We can now build a series of check boxes that will allow the end user choose which publ i cati ons to assign to the cust oner.

The view template at vi ews/ cust oner s/ edi t . cf mis where the magic happens. In this view, we will have a form for editing the

cust oner and check boxes for selecting the cust oner's subscri pti ons.

<cf par am nane*cust oner >
<cf param nane=publ i cati ons"type= query'>

<cf out put >
#start For mrag(acti on="update") #

<fiel dset>
<l egend=®ust oner</ | egend>



#t ext Fi el d(
| abel ="Fi rst Nanme",
obj ect Nane="cust oner",
property="firstNane"

#t ext Fi el d(
| abel =" Last Nane",
obj ect Nane="cust oner",
property="1I ast Nane"

</fieldset>

<fiel dset >
<l egendSubscri pti ons/ | egend>

<cfl oop query=publications®
#hasManyCheckBox(
| abel =publications.title,
obj ect Nane="cust oner",
associ ati on="subscri pti ons",
keys="#cust oner. key() #, #publ i cati ons. i d#"
) #
</ cfl oop>
</fieldset>

<di v>
#hi ddenFi el d( obj ect Nanme="custoner", value="id")#
#subm t Tag() #

</ div>

#endFor niTfag( ) #

</ cf out put >

The main point of interest in this example is the <fi el dset > for Subscriptions, which loops through the query of publ i cati ons
and uses the hasManyCheckBox() form helper. This helper is similar to checkBox() and checkBoxTag(), but it is specifically

designed for building form data related by associations. (Note that checkBox() is primarily designed for columns in your table that
store a single true/ f al se value, so that is the big difference.)

Notice that the obj ect Nane argument passed to hasManyCheckBox() is the parent cust oner object and the associ ati ons
argument contains the name of the related association. Wheels will build a form variable named in a way that the cust oner object is
automatically bound to the subscri pti ons association.

The keys argument accepts the foreign keys that should be associated together in the subscri pti ons join table. Note that these
keys should be listed in the order that they appear in the database table. In this example, the subscri pti ons table in the database
contains a composite primary key with columns called cust oneri d and publ i cati oni d, in that order.

How the Form Submission Works

Handling the form submission is the most powerful part of the process, but like all other nested properties scenarios, it involves
no extra effort on your part.

You'll notice that this example updat e action is fairly standard for a Wheels application:
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<cffuncti on nangtupdat e™>

<l--- Load custoner object --->
<cfset custonmer = nodel'(custoner’).findByKey(parans. customner. ix)
<l--- If update is successful, generate success message

and redirect back to edit screen --->

<cfif custoner.updat e(parans. cust oner) >
<cfset redirect To(
action=dit",
key=cust omer. i d,
success=#customer. first Name# #custoner. | ast Name# record updated successful ly."

<l--- If update fails, show formwth errors --->
<cfel se>

<cfset render Page(action=dit")>
</cfif>

</ cffunction>

In fact, there is nothing special about this. But with the nested properties defined in the model, Wheels handles quite a bit when
you save thepar ent customer object:

e Wheels will update the cust oner s table with any changes submitted in the Customers <fi el dset >.

«Wheels will add and remove records in the subscri pti ons table depending on which check boxes are selected by the user in the
Subscriptions <f i el dset >.

¢ All of these database queries will be wrapped in a transaction. If any of the above updates don't pass validation or if the database
queries fail, the transaction will roll back.
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Object Validation

Wheels utilizes validation setup within the model to enforce appropriate data
constraints and persistence. Validation may be performed for saves, creates, and
updates.

Basic Setup
In order to establish the full cycle of validation, 3 elements need to be in place:

1. Model file containing business logic for the database table. Example: nodel s/ User. cfc
2. Controller file for creating, saving or updating a model instance. Example: control | ers/ Users. cfc
3. View file for displaying the original data inputs and an error list. Example: vi ews/ users/i ndex. cfm

Note: Saving, creating, and updating model objects can also be done from the model file itself (or even in the view file if you want
to veer completely off into the wild). But to keep things simple, all examples in this chapter will revolve around code in the controller
files.

The Model

Validations are always defined in the i ni t () method of your model. This keeps everything nice and tidy because another
developer can check i nit () to get a quick idea on how your model behaves.

Let's dive right into a somewhat comprehensive example:

<cf conponent extends#bdel " out put Zfal se™

<cffunction nanmgs nit">
<cfset val i dat esPresenceC (
propertiesfirstNane, | ast Nane, enai | , age, passwor d”

<cfset val i datesLengt hOf (properti €s= rst Nane, | ast Nang" maxi nume50)
<cfset val i dat esUni quenessCf ( proper t'yerai | ') >
<cfset validatesNunericalityO (propert'yge"”, onlylnteger=true
<cfset validatesConfirmati onOf (property=assword)>

</ cffunction>

</ cf conponent >

This is fairly readable on its own, but this example defines the following rules that will be run before a create, update, or save is
called:

eThe firstNane, | ast Name, emai | , age, and passwor d fields must be provided, and they can't be blank.



¢ At maximum, fi r st Name and | ast Name can each be up to 50 characters long.
e The value provided for ermrai | cannot already be used in the database.
e The value for age can only be an integer.

epasswor d must be provided twice, the second time via a field called passwor dConf i r mati on.

If any of these validations fail, Wheels will not commit the create or update to the database. As you'll see later in this chapter, the
controller should check for this and react accordingly by showing error messages generated by the model.

Listing of Validation Functions

eval i datesConfirmati onOf ()
eval i dat esExcl usi onOf ()
eval i dat esFor mat Of ()

eval i dat esl ncl usi onOf ()
eval i dat esLengt hOf ()

eval i datesNunericalityOf ()
eval i dat esPresenced ()
eval i dat esUni quenessCOf ()
eval i date()

eval i dat eOnCreat e()

eval i dat eOnUpdat e()

Automatic Validations

Now that you have a good understanding of how validations work in the model, here is a piece of good news. By default, Wheels
will perform many of these validations for you based on how you have your fields set up in the database.

By default, these validations will run without your needing to set up anything in the model:

e Fields set to NOT NULL will automatically trigger val i dat esPresenceC ().

e Numeric fields will automatically trigger val i dat esNunericalityOi ().

e Date or time fields will be checked for the appropriate format.

e Fields that have a maximum length will automatically trigger val i dat esLengt hOf () .

Note these extra behaviors as well:

e Automatic validations will not run for Automatic Time Stamps.

oIf you've already set a validation on a particular property in your model, the automatic validations will be overridden by your
settings.

o |f your database column provides a default value for a given field, Wheels will not enforce aval i dat esPresenced () rule on that
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property.

To disable automatic validations in your Wheels application, change this setting in confi g/ setti ngs. cfm

<cfset set(autonaticValidations=fal se)

You can also turn on or off the automatic validations on a per model basis by calling the aut omat i cVal i dati ons() method from
a model'sinit() method.

See the chapter on Configuration and Defaults for more information on available Wheels ORM settings.

Use when, condi ti on, or unl ess to Limit the Scope of Validation

If you want to limit the scope of the validation, you have 3 arguments at your disposal: when, condi ti on, and unl ess.

when Argument

The when argument accepts 3 possible values.
eonSave (the default)

eonCreate
eonUpdat e

To limit our email validation to run only on create, we would change that line to this:

<cfset val i dat esUni quenessOf (propert'yemmai | ", whenZ onCreate’) >

condi ti on and unl ess Arguments

condi ti on and unl ess provide even more flexibility when the when argument isn't specific enough for your validation's needs.

Each argument accepts a string containing an expression to evaluate. condi ti on specifies when the validation should be run.
unl ess specifies when the validation should not be run.

As an example, let's say that the model should only verify a CAPTCHA if the user is logged out, but not when they enter their
name as "Ben Forta":

<cfset val i dat e(
nmet hod=val i dat eCapt cha"
condi tion=not isLoggedln(),"
unl ess%this.nane is 'Ben Forta'"

)>

Custom Validations

At the end of the listing above are 3 custom validation functions: val i date(), val i dat eOnCreat e(), and val i dat eOnUpdat e() .
These functions allow you to create your own validation rules that aren't covered by Wheels's out-of-the-box functions.
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There is only one difference between how the different functions work:

eval i dat e() runs on the save event, which happens on both create and update.
eval i dat eOnCr eat e() runs on create.

eval i dat eOnUpdat e() runs on update.

To use a custom validation, we pass one of these functions a method or set of methods to run:

<cfset val i dat e( met hod=val i dat eEnai | For mat)’>

We then should create a method called val i dat eEnai | For mat, which in this case would verify that the value set fort hi s. enai |
is in the proper format. If not, then the method sets an error message for that field using the addError () function.

<cffunction nane=val i dat eEmai | For mat "access=pri vate™

<cfif not IsValid(enail", this.emil)>
<cfset addError(property=emil"”, nessage=Email address is not in a valid forma>"
</cfif>

</ cffunction>

Note that I sVal i d() is a function build into your CFML engine.

This is a simple rule, but you can surmise that this functionality can be used to do more complex validations as well. It's a great
way to isolate complex validation rules into separate methods of your model.

Adding Errors to the Model Object as a Whole

We've mainly focused on adding error messages at a property level, which admittedly is what you'll be doing 80% of the time. But
we can also add messages at the model object level with the addEr r or ToBase() function.

As an example, here's a custom validation method that doesn't allow the user to sign up for an account between the hours of 3:00
and 4:00 am in the server's time zone:

<cffuncti on naneg=di sal | owiVai nt enanceW ndowRegi strati onatcessZprivate™
<cfset var loc ={}>
<cfset | oc. hour Now =Dat ePar t("h", Now())>

<cfif loc.hourNow gte 3 and | oc. hourNow It 4>
<cfset loc.timeZone =CreateObj ec{"java", "java.util.TimeZong" get Defaul t (¥
<cf set
addEr r or ToBase(
messagé¥e're sorry, but we don't allow new registrations between
the hours of 3:00 and 4: 00 am #l oc.ti neZone#."

>
</cfif>
</ cffunction>

Sure, we could add logic to the view to also not show the registration form, but this validation in the model would make sure that
data couldn't be posted via a script between those hours as well. Better safe than sorry if you're running a public-facing application!
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The Controller

The controller continues with the simplicity of validation setup, and at the most basic level requires only 5 lines of code to persist
the form data or return to the original form page to display the list of errors.

<cf conponent extends<€ontrol |l er"out put=fal se”™

<cffunction nang-save">
<l--- User nodel fromformfields via parans --->
<cfset newdser = nodel'(user"). new parans. newlser)

<!--- Persist new user --->
<cfif newUser.save()>
<cfset redirect To(acti odsuccess’) >

<!--- Handle errors --->
<cfel se>

<cfset render Page(acti ods ndex") >
</cfif>

</ cffunction>

</ cf conponent >

The first line of the action creates a newUser based on the user model and the form inputs (via the par ans struct).

Now, to persist the object to the database, the model's save() call can be placed within a <cfi f > test. If the save succeeds, the
save() method will return true, and the contents of the <cfi f > will be executed. But if any of the validations set up in the model
fail, thesave() method returns f al se, and the <cf el se> will execute.

The important step here is to recognize that the <cf el se>renders the original form input page using the r ender Page() function.
When this happens, the view will use the newUser object defined in our save() method. If aredirect To() were used instead, the
validation information loaded in our save() method would be lost.

The View

Wheels factors out much of the error display code that you'll ever need. As you can see by this quick example, it appears to mainly
be a normal form. But when there are errors in the provided model, Wheels will apply styles to the erroneous fields.

<cf out put >
#error MessagesFor ("newlser ") #

#st art For nTag( acti on="save") #

#text Fi el d(1 abel ="First Nane", objectNane="newlUser", property="naneFirst")#
#t ext Fi el d(| abel ="Last Nane", object Name="newUser", property="nanmelLast")#
#textFiel d(l abel ="Enmi | ", obj ect Nanme="newlUser", property="enmail")#
#t ext Fi el d(| abel =" Age", obj ect Nane="newUser", property="age")#
#passwor dFi el d(| abel =" Passwor d", obj ect Nane="newlUser", property="password")#
#passwor dFi el d(

| abel =" Re-type Password to Confirnt, objectNane="newlUser",
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property="passwordConfirmation"

#subm t Tag() #
#endFor niTfag( ) #

</ cf out put >

The biggest thing to note in this example is that a field called passwor dConfi r mati on was provided so that the
val i dat esConfirmati onOf () validation in the model can be properly tested.

For more information on how this code behaves when there is an error, refer to the Form Helpers and Showing Errors chapter.

Error Messages

For your reference, here are the default error message formats for the different validation functions:

Function Format

val i dat esConfirmati onOf () [property] should match confirmation
val i dat esExcl usi onOf () [property] is reserved

val i dat esFor mat O () [property] is invalid

val i dat esl ncl usi onOf () [property] is not included in the list
val i dat esLengt hOf () [property] is the wrong length

val i dat esNunerical it yOf () [property] is not a number

val i dat esPresenceO () [property] can't be empty

val i dat esUni quenessOf () [property] has already been taken

Custom Error Messages

Wheels models provide a set of sensible defaults for validation errors. But sometimes you may want to show something different
than the default.

There are 2 ways to accomplish this: through global defaults in your config files or on a per-property basis.

Setting Global Defaults for Error Messages

Using basic global defaults for the validation functions, you can set error messages in your config file at confi g/ settings. cfm

<cfset set (functi onNang=val i dat esPresenced," nessagezPl| ease provide a value for [property}"

As you can see, you can inject the property's name by adding [ pr operty] to the message string. Wheels will automatically
separate words based on your camelCasing of the variable names.

Setting an Error Message for a Specific Model Property

Another way of adding a custom error message is by going into an individual property in the model and adding an argument
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named nessage.

Here's a change that we may apply in the i ni t () method of our model:

<cfset val i datesNunericalityCO(
property=email "
nmessage=Emmi| address is already in use in another account"”

)>



Object Callbacks

Write code that runs every time a given object is created, updated, or deleted.

Callbacks in Wheels allow you to have code executed before and/or after certain operations on an object. This requires some
further explanation, so let's go straight to an example of a real-world application: the e-commerce checkout.

A Real-World Example of Using Callbacks

Let's look at a possible scenario for what happens when a visitor to your imaginary e-commerce website submits their credit card
details to finalize an order:

eYou create a new or der object using the new() method based on the incoming form parameters.

eYou call the save() method on the or der object, which will cause Wheels to first validate the object and then store it in the
database if it passes validation.

The next day, you call the updat e() method on the object because the user decided to change the shipping method for the order.

e Another day passes, and you call the del et e() method on the object because the visitor called in to cancel the order.

Let's say you want to have the following things executed somewhere in the code:

e Stripping out dashes from the credit card number to make it as easy as possible for the user to make a purchase.
e Calculating shipping cost based on the country the package will be sent to.

It's tempting to put this code right in the controller, isn't it? But if you think ahead a little, you'll realize that you might build an
administrative interface for orders and maybe an express checkout as well at some point in the future. You don't want to duplicate all
your logic in all these places, do you?

Object callbacks to the rescue! By using object callbacks to implement this sort of logic in your model, you keep it out of your
controllers and ensure your code staysDRY (Don't Repeat Yourself).

Part of the Or der. cf ¢ model file:

<cf conponent extends#bdel ">
<cffunction nangd nit">
<cfset beforeValidati onOnCreat &fi xCredit Car d)>
<cfset afterValidation{cal cul at eShi ppi ngCosf>
</ cffunction>

<cffunction nameg=fi xCredit Card*
Code for stripping out dashes in credit card nunbers goes here...
</ cffunction>

<cffunction nang=al cul at eShi ppi ngCost"
Code for cal cul ating shi ppi ng cost goes here...
</ cffunction>
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</ cf conponent >

The above code registers 2 methods to be run at specific points in the life cycle of all objects in your application.

Registering and Controlling Callbacks
The following 16 functions can be used to register callbacks.

eafterNew() or afterFind()

eafterlnitialization()

ebeforeValidation()

ebeforeVal i dati onOnCreat e() or bef oreVal i dati onOnUpdat e()
eafterValidation()

eafterValidati onOnCreate() or afterValidati onOnUpdat e()
ebef oreSave()

ebeforeCreate() or beforeUpdat e()

eafterCreate() orafterUpdate()

eafterSave()

ebef orebDel et e()

eafterDel ete()

Callback Life Cycle

As you can see above, there are a few places (5, to be exact) where one callback or the other will be executed, but not both.

The very first possible callback that can take place in an object's life cycle is either aft er New() or afterFi nd() . The aft er New()
callback methods are triggered when you create the object yourself for the very first time, for example, when using the new()
method. af t er Fi nd() is triggered when the object is created as a result of fetching a record from the database, for example, when
usingfi ndByKey() . (There is some special behavior for this callback type that we'll explain in detail later on in this chapter).

The remaining callbacks get executed depending on whether or not we're running a "create," "update,” or "delete" operation.

Breaking a Callback Chain

If you want to completely break the callback chain for an object, you can do so by returning f al se from your callback method.
(Otherwise, always return t r ue or nothing at all.) As an example of breaking the callback chain, let's say you have called the save()
method on a new object and the method you've registered with the bef or eCr eat e() callback returns f al se. As a result, because the
method you've registered with the bef or eCr eat e() callback will exit the callback chain early by returning f al se, no record will be
inserted in the database.


http://dev.cfwheels.org/docs/1-1/function/afternew
http://dev.cfwheels.org/docs/1-1/function/afterfind
http://dev.cfwheels.org/docs/1-1/function/afterinitialization
http://dev.cfwheels.org/docs/1-1/function/beforevalidation
http://dev.cfwheels.org/docs/1-1/function/beforevalidationoncreate
http://dev.cfwheels.org/docs/1-1/function/beforevalidationonupdate
http://dev.cfwheels.org/docs/1-1/function/aftervalidation
http://dev.cfwheels.org/docs/1-1/function/aftervalidationoncreate
http://dev.cfwheels.org/docs/1-1/function/aftervalidationonupdate
http://dev.cfwheels.org/docs/1-1/function/beforesave
http://dev.cfwheels.org/docs/1-1/function/beforecreate
http://dev.cfwheels.org/docs/1-1/function/beforeupdate
http://dev.cfwheels.org/docs/1-1/function/aftercreate
http://dev.cfwheels.org/docs/1-1/function/afterupdate
http://dev.cfwheels.org/docs/1-1/function/aftersave
http://dev.cfwheels.org/docs/1-1/function/beforedelete
http://dev.cfwheels.org/docs/1-1/function/afterdelete
http://dev.cfwheels.org/docs/1-1/function/afternew
http://dev.cfwheels.org/docs/1-1/function/afterfind
http://dev.cfwheels.org/docs/1-1/function/afternew
http://dev.cfwheels.org/docs/1-1/function/new
http://dev.cfwheels.org/docs/1-1/function/afterfind
http://dev.cfwheels.org/docs/1-1/function/findbykey
http://dev.cfwheels.org/docs/1-1/function/save
http://dev.cfwheels.org/docs/1-1/function/beforecreate
http://dev.cfwheels.org/docs/1-1/function/beforecreate

Order of Callbacks

Sometimes you need to run more than one method at a specific point in the object's life cycle. You can do this by passing in a list
of method names like this:

<cf set beforeSave( checkSonet hi ng, checkSonet hi ngEl g9&"

When an object is saved in your application, these two callbacks will be executed in the order that you registered them. The
‘checkSomething™ method will be executed first, and unless it returns “false’, the "checkSomethingElse” method will be executed
directly afterward.

Special Case #1: findAl | () and the after Fi nd() Callback

When you read about the af t er Fi nd() callback above, you may have thought that it must surely only work for fi ndOne() /
fi ndByKey() calls but not for fi ndAl | () because those calls return query result sets by default, not objects.

Believe it or not, but callbacks are even triggered on fi ndAl | ()! You do need to write your callback code differently though
because there will be not hi s scope in the query object. Instead of modifying properties in the t hi s scope like you normally would,
the properties are passed to the callback method via the ar gunent s struct.

Does that sound complicated? This example should clear it up a little. Let's show some code to display how you can handle setting
aful | Name property on a hypothetical arti st model.

NOTE: Because all af t er Fi nd() callbacks run when fetching records from the database, it's a good idea to check to make sure
that the columns used in the method's logic exist before performing any operations. You mostly encounter this issue when using the
sel ect argument on a finder to limit the number of column returned. But no worries! You can use St ruct KeyExi st s() and perform
a simple check to make sure that the columns exists in the ar gunent s scope.

<cf conponent extends#bdel " out put =fal se™

<cffunction nangd nit">
<cfset afterFind(setFull Nane)>
</ cffunction>

<cffunction nanmg=set Ful | Name*
<cfset argunments. full Name =">
<cfif
Struct KeyExi st s(argunent $fi r st Nane
and Struct KeyExi st s(ar gunent'sl,ast Nane’)

<cfset argunents. full Nane Jri nf
argunents. firstName"&" & argunents. | ast Nane

</cfif>
<cfreturn argunments>
</ cffunction>

</ cf conponent >
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In our example model, an artist's name can consist of both a first name and a last name ("John Mayer") or just the band / last
name ("Abba."). The set Ful | Nane() method handles the logic to concatenate the names.

Always remember to return the ar gunment s struct, otherwise Wheels won't be able to tell that you actually wanted to make any
changes to the query.

Special Case # 2: Callbacks and the updat eAl | () and del eteAll () Methods

Please note that if you use the updat eAl | () or the del et eAl' | () methods in Wheels, they will not instantiate objects by default,
and thus any callbacks will be skipped. This is good for performance reasons because if you update 1,000 records at once, you
probably don't want to run the callbacks on each object. Especially not if they involve database calls.

However, if you want to execute all callbacks in those methods as well, all you have to do is pass ini nstanti at e=true to the
updat eAl | ()/ del eteAl |l () methods.
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Calculated Properties

Generate extra properties in your models on the fly without needing to store
redundant data in your database.

Working within CFML's Constraints to Deliver OOP-like Functionality

Wheels makes up for the slowness of arrays of objects in CFML by providing calculated properties. With calculated properties, you
can generate additional properties on the fly based on logic and data within your database.

Example #1: Full Name

Consider the example of f ul | Nan®e. If your database table has fields for fi r st Nane and | ast Nane, it wouldn't make sense to
store a third column called f ul | Nane. This would require more storage for redundant data, and it would add extra complexity that
could lead to bugs and maintenance problems in the future.

Traditional Object-Oriented Calculations

In most object-oriented languages, you would add a method to your class called get Ful | Name(), which would return the
concatenation ofthis.firstName & " " & this.|astNane. The get Ful | Name() method could potentially provide arguments to
list the last name first and other types of calculations or transformations as well.

Wheels still allows for you to do this sort of dynamic calculation with the r et ur nAs="obj ect s" argument in methods like
findAll (), but we advise against it when fetching large data sets because of the slowness of Cr eat eCbj ect () across CFML engines.

See the chapter on Reading Records for more information.

Using Calculated Properties to Generate ful | Nane in the Database at Runtime

As an alternative, you can set up a calculated property that dynamically performs the concatenation at the database level. In our
example, we would write a line similar to this in our model'si ni t () method:

<cf set
property(
name=f ul | Nane',
sql =ERTRI M LTRI M| SNULL(users. firstnane, '') + '
+ I SNULL(users.lastnane, '")))"
)
>

As you can probably deduce, we're creating a SQL statement that will be run in the SELECT clause to generate the f ul | Nane.
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With this line in place, f ul | Nane will become available in both full model objects and query objects returned by the various finder
methods like findAll () and findOne().

Example #2: Age

Naturally, if you store the user's birth date in the database, your application can use that data to dynamically calculate the user's
age. Your app always knows how many years old the user is without needing to explicitly store his or her age.
Creating the Calculated Property for Age

In order to calculate an extra property called age based on the bi rt hDat e column, our calculated property ininit() may look
something like this:

<cf set
property(
nanme=age",
sql £( CAST( CONVERT( CHAR( 8), GETDATE(), 112) AS I NT)
- CAST( CONVERT( CHAR(8), users.date_of _birth, 112) AS INT))
/ 10000"
)
>

Much like the f ul | Nane example above, this will cause the database to add a property called age storing the user's age as an
integer.

Note that the cost to this approach is that you may need to introduce DBMS-specific code into your models. This may cause
problems when you need to switch DBMS platforms, but at least all of this logic is isolated into your model CFCs.

Using the New age Property for Other Database Calculations

Calculated properties don't end at just generating extra properties. You can now also use the new property for additional
calculations:

e Creating additional properties with the sel ect argument
e Additional wher e clause calculations

e Record sorting with or der

e Pagination

¢ And so on...

For example, let's say that we only want to use age to return users who are in their 20s. We can use the new age property as if it
existed in the database table. For extra measure, let's also sort the results from oldest to youngest.

<cf set
users = nodel'(user™). findAll (
wher ezage >= 20 AND age < 3Q" order=zage DESC'
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Transactions

Wheels automatically wraps your database calls in transactions to assist your
application in maintaining data integrity. Learn how to control this functionality.

Database transactions are a way of grouping multiple queries together. They are useful in case the outcome of one query depends
on the completion of another. For example, if you want to take money from one person's bank account, and transfer it into someone
else's, you probably want to make sure the debit completes before running the credit.

You'll be pleased to know that Wheels makes using database transactions easy. In fact, the vast majority of the time, you won't
need to think about using them at all because Wheels automatically runs all queries within the callback chain as a single transaction
for creates, updates, and deletes.

If any of the callbacks within the chain return false, none of the queries will commit.
For example, say you want to automatically create the first post when a new author subscribes to a blog.

In your bl og model, you would add the following code:

<l--- Author.cfc Mdel --->
<cffunction nangs nit">

<cfset afterCreate(createFirstPost)>
</ cffunction>

<cffunction nane=r eat eFi r st Post)'>
<cfset var post = nodel'(post"). new
aut horl d=this.id,
text=This is ny first post!"
)>
<cfreturn post.save()>
</ cffunction>

In this example, if the post doesn't save (perhaps due to a validation problem), the author doesn't get created either. This helps to
maintain database integrity.

Disabling Transactions

If you want to manage transactions yourself using the <cftransacti on>tag, you can simply add t ransacti on="none" to any
CRUD method.

<cf set nodel ("aut hor") . creat e( name=John", transacti on=none")>
Another option is to disable transactions across your entire application using the transacti onMbde configuration:

<l--- In “config/settings.cfm --->
<cfset set(transacti onModé=sone")>



See the chapter about Configuration and Defaults for more details.

Using Rollbacks

Sometimes it's useful to use a rollback to test a process without making any permanent changes to the database. To do this, add
transacti on="rol | back" to any CRUD method.

<cfset nodel ("aut hor"). creat e(name=John", transaction=rol | back’)>

Again, to configure your entire application to rollback all transactions, you can set the t ransact i onMbde configuration to
rol | back.

<l--- In “config/settings.cfm --->
<cfset set(transacti onModé=ol | back’) >

Nesting Transactions with i nvokeW t hTransacti on

One issue with ColdFusion is that you cannot nest <cftransacti on>tags. In this case, Wheels provides a workaround. If you wish
to run a method within a transaction, use i nvokeWt hTr ansacti on(), as below.

<cfset i nvokeWt hTransacti on(
nmet hod=t r ansf er Funds,’
per sonFr onedavi d,
per sonTo=nary,
amount =100
)>
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Dirty Records

How to track changes to objects in your application.

Wheels provides some very useful methods for tracking changes to objects. You might think, Why do | need that? Won't | just know
that | changed the object myself?

Well, that depends on the structure of your code.

As you work with Wheels and move away from that procedural spaghetti mess you used to call code to a better, cleaner
object-oriented approach, you may get a sense that you have lost control of what your code is doing. Your new code is creating
objects, they in turn call methods on other objects automatically, methods are being called from multiple places, and so on. Don't
worry though, this is a good thing. It just takes a while to get used to, and with the help of some Wheels functionality, it won't take
you that long to get used to it either.

An Example with Callbacks

One area where this sense of losing control is especially noticeable is when you are using callbacks on objects (see the chapter on
Object Callbacks for more info). So let's use that for our example.

Let's say you have used a callback to specify that a method should be called whenever a user object is saved to the database. You
won't know exactlywhere this method was called from. It could have been the user doing it themselves on the website, or it could
have been done from your internal administration area. Generally speaking, you don't need to know this either.

One thing your business logic might need to know though is a way to tell exactly what was changed on the object. Maybe you
want to handle things differently if the user's last name was changed than if the email address was changed, for example.

Let's look at the methods Wheels provide to make tracking these changes easier for you.

Methods for Tracking Changes

Let's get to coding...

<cfset post = nodel (post™).fi ndByKey( 1}
<cfset result = post.hasChanged$)

Here we are using the hasChanged() method to see if any of the object properties has changed.

By the way, when we are talking about "change" in Wheels, we always mean whether or not an object's properties have changed
compared to what is stored in the columns they map to in the database table.

In the case of the above example, the r esul t variable will contain f al se because we just fetched the object from the database
and did not make any changes to it at all.

Well, let's make a change then. If we didn't, this chapter wouldn't be all that interesting, would it?


http://dev.cfwheels.org/docs/1-1/chapter/object-callbacks
http://dev.cfwheels.org/docs/1-1/function/haschanged

<cfset post.title ="A New Post Title*
<cfset result = post.hasChanged$)

Now resul t will be true because what is stored in post.titl e differs from what is stored in the tit| e column for this record in
the post s table (well, unless the title was "A New Post Title" even before the change, in which case the result would still be f al se).

When calling hasChanged() with no arguments, Wheels will check all properties on the object and return t rue if any of them
have changed. If you want to see if a specific property has changed, you can pass inproperty="title" to it or use the dynamic
method XXXHasChanged() . Replace XXX with the name of the property. In our case, the method would then be named
titl eHasChanged().

If you want to see what a value was before a change was made, you can do so by calling changedFr on() and passing in the name
of a property. This can also be done with the dynamic XXXChangedFr on() method.

When an object is in a changed state, there are a couple of methods you can use to report back on these changes.
changedPr operti es() will give you a list of the property names that have been changed. al | Changes() returns a struct containing
all the changes (both the property names and the changed values themselves).

If you have made changes to an object and for some reason you want to revert it back, you can do so by calling rel oad() on it.
This will query the database and update the object properties with their corresponding values from the database.

OK, let's save the object to the database now and see how that affects things.

<cfset post.save()}
<cfset result = post.hasChanged¢)

Now resul t will once again contain f al se. When you save a changed (a.k.a. "dirty") object, it clears out its changed state tracking
and is considered unchanged again.

Don't Forget the Context

All of the examples in this chapter look a little ridiculous because it doesn't make much sense to check the status of an object
when you changed it manually in your code. As we said in the beginning of the chapter, when put into context of callbacks, multiple
methods, etc., it will become clear how useful these methods really are.

Internal Use of Change Tracking

It's worth noting here that Wheels makes good use of this change tracking internally as well. If you make changes to an object,
Wheels is smart enough to only update the changed columns, leaving the rest alone. This is good for a number of reasons but
perhaps most importantly for database performance. In high traffic web applications, the bottleneck is often the database, and
anything that can be done to prevent unnecessary database access is a good thing.

One "Gotcha" About Tracking Changes
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If you create a brand new object with the new() method and call hasChanged() on it, it will return true. The reason for this
seemingly unexpected behavior is that change is always viewed from the database's perspective. The hasChanged() method will
return t rue in this case because it is different from what is stored in the database (i.e. it doesn't exist at all in the database yet).

If you would simply like to know if an object exists in the database or not, you can use thei sNew() method.
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Soft Delete

An easy way to keep deleted data in your database.

"Soft delete” in database lingo means that you set a flag on an existing table which indicates that a record has been deleted,
instead of actually deleting the record.

How to Use Soft Deletion

If you create a new date column (the column type will depend on your database vendor, but usually you want to use dat e,
dateti e, or ti nest anp) on a table and name it del et edAt , Wheels will automagically start using it to record soft deletes.

Without the soft delete in place, a del et e() call on an object will delete the record from the table using a DELETE statement. With
the soft delete in place, an UPDATE statement is sent instead (that sets the del et edAt field to the current time).

Of course, all other Wheels functions are smart enough to respect this. So if you use a fi ndAl | () function, for example, it will not
return any record that has a value set in the del et edAt field.

What this all means is that you're given a convenient way to keep deleted data in your database forever, while having your
application function as if the data is not there.

Obviously, if you have any manual queries in your application, you'll need to remember to add del et edAt | S NULL to the WHERE
part of your SQL statements.



Automatic Time Stamps

Let Wheels handle time stamping of records.

When working with database tables, it is very common to have a column that holds the time that the record was added or last
modified. If you have an e-commerce website with an orders table, you want to store the date and time the order was made; if you
run a blog, you want to know when someone left a comment; and so on.

As with anything that is a common task performed by many developers, it makes a good candidate for abstracting to the
framework level. So that's what we did.

Columns Used for Timestamps

If you have either of the following columns in your database table, Wheels will see them and treat them a little differently than
others.
creat edAt

Wheels will use a cr eat edAt column automatically to store the current date and time when an | NSERT operation is made (which
could happen through asave() or create() operation, for example).

updat edAt

If Wheels sees an updat edAt column, it will use it to store the current date and time automatically when an UPDATE operation is
made (which could happen through asave() or updat e() operation, for example).

Data Type of Columns

If you add any of these columns to your table, make sure they can accept date/time values (like dat eti ne or ti mest anp, for
example) and that they can be set to nul | .
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Using Multiple Data Sources

How to use more than one database in your Wheels application.

Sometimes you need to pull data from more than one database, whether it's by choice (for performance or security reasons,
perhaps) or because that's the way your infrastructure is set up. It's something you have to find a way to deal with.

Wheels has built-in functionality for this so that you don't have to revert back to writing the queries and setting the data source
manually whenever you need to use a data source other than the default one. In order accomplish this, you will use the
dat aSour ce() function.

Using the dat aSour ce() Function

Overriding the default data source is done on a per model basis in Wheels by calling the dat aSour ce() function from within your
model'si ni t () method. By doing this, you instruct wheels to use that data source whenever it interacts with that model.

Here's an example of a model file:

<cf conponent extends#bdel ">
<cffunction nanmgs nit">
<cf set dat aSour ce( mySecondDat abase">
</ cffunction>
</ cf conponent >

It's important to note that in order for Wheels to use the data source, it must first be configured in your respective CFML engine
(i.e. in the Adobe ColdFusion or Railo Administrator).

Does Not Work with Associations

One thing to keep in mind when using multiple data sources with Wheels is that it doesn't work across associations. When
including another model within a query, Wheels will use the calling model's data source for the context of the query.

Let's say you have the following models set up:

nodel s/ Phot 0. cfc:

<cf conponent extends#bdel ">

<cffunction nangd nit">
<cfset dataSource( nyFirst Dat abase)’>
<cfset hasMany('phot oGal | eri es)'>

</ cffunction>

</ cf conponent >
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nodel s/ Phot oGal | ery. cfc:

<cf conponent extends#bdel ">
<cffunction nangd nit">
<cfset dat aSour ce( mySecondDat abasée">
</cffunction>
</ cf conponent >

Becausee the phot o model is the main model being used in the following example, its data source (myFi r st Dat abase) will be the
one used in the query thatfi ndAl | () ends up executing.

<cf set myPhot os = nodel"(phot 0").findAl I (i ncl udé=phot oGal | eri es)>
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Pages

Where to place your view files and what to put in them.

We've talked previously about how the controller is responsible for deciding which view files to render to the user. Read the
Rendering Content chapter if you need to refresh your memory about that topic.

In this chapter, we'll explain exactly where to place these files and what to put in them.

Where to Place the Files

In the simplest case, your controller action (typically a function inside your controller CFC file) will have a view file associated with
it. As explained in the Rendering Content chapter, this file will be included automatically at the end of the controller action code. So
if you're running theshow action in the bl og controller, for example, Wheels will include the vi ews/ bl og/ show. cf mfile.

Some rules can be spotted here:

¢ All view files live in the vi ews folder.
eEach controller gets a subfolder named after it in the vi ews folder.
eThe view file to include is just a regular . cf mfile named after the action.

For creating standard pages, your work process will likely consist of the following steps:

1. Create the controller action (a function in the controller CFC file).
2. Create the corresponding view file for it (a . cf mfile in the controller's view folder).

There can be some exceptions to this process though, so let's go through some possible scenarios.

Controller Actions Without Associated View Files

Not all controller actions need a corresponding view file. Consider the case where you process a form submission. To make sure
it's not possible for the user to refresh the page and cause multiple submissions, you may choose to perform the form processing
and then send the user directly to another page using theredirect To() function.

Rendering the View File for Another Action

Sometimes you want the controller action to render the view file for a different action than the one currently executing. This is
especially common when your application processes a form and the user makes an input error. In this case, you'll probably choose to
have your application display the same form again for correction.

In this case, you can use the render Page() function and specify a different action in the acti on argument (which will include the
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view page for that action butnot run the controller code for it).

Sharing a View File Between Actions

Sometimes it's useful to have a view file that can be called from several controller actions. For these cases, you'll typically call
render Page() with the t enpl at e argument.

When using the t enpl at e argument, there are specific rules that Wheels will follow in order to locate the file you want to include:

e If the tenpl at e argument starts with the / character, Wheels will start searching from the root of the vi ews folder. Example:
render Page(t enpl at e="/ comon/ page") will include the vi ews/ cormon/ page. cf mfile.

e If it contains the / character elsewhere in the string, the search will start from the controller's view folder. Example:
render Page(t enpl at e="mi sc/ page") will include the vi ews/ bl og/ m sc/ page. cf mfile if we're currently in the bl og controller.

e In all other cases (i.e. when the template argument does not contain the / character at all), Wheels will just assume the file is in
the controller's view folder and try to include it. Example: r ender Page(t enpl at e="son®et hi ng") will include the
vi ews/ bl og/ sonet hi ng. cf mfile if we're currently in the bl og controller.

Also note that both r ender Page(t enpl at e="t hepage") and r ender Page(t enpl at e="t hepage. cf nf') work fine. But most of
the time, Wheels developers will tend to leave out the . cf mpart.

What Goes in the Files?

This is the output of your application: what the users will see in their browsers. Most often this will consist of HTML, but it can
also be JavaScript, CSS, XML, etc. You are of course free to use any CFML tags and functions that you want to in the file as well. (This
is a CFML application, right?)

In addition to this normal code that you'll see in most ColdFusion applications—whether they are made for a framework or
not—Wheels also gives you some nice constructs to help keep your code clean. The most important ones of these areLayouts,
Partials, and Helpers.

When writing your view code, you will have access to the variables you have set up in the controller file. The idea is that the
variables you want to access in the view should be set unscoped (or in thevari abl es scope if you prefer to set it explicitly) in the
controller so that they are available to the view template.

In addition to the variables you have set yourself, you can also access the par ans struct. This contains anything passed in through
the URL or with a form. If you want to follow MVC rules more closely though, we recommend only accessing the par ans struct in the
controller and then setting new variables for the information you need access to in the view.

The most important thing to remember when creating your view is to be careful not to put too much code in there. Avoid code
dealing with the incoming request (this can be moved to the controller) and code containing business logic (consider moving this to
a model). If you have view-related code but too much of it, it may be beneficial to break it out into a helper or a partial.

Cleaning Up Output
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A view's job is also to clean up and format the values provided by the controller before being displayed. This is especially
important when content from a data source is not HTML-escaped.

For example, if the view is to display the ti t| e column from a query object called post s, it should escape HTML special
characters:

<ul >
<cf out put query=posts™
<li>#Ht m Edi t For mat (posts.titley#i>
</ cf out put >
</ul >



Partials

Simplify your views by breaking them down into partial page templates.

Partials in Wheels act as a wrapper around the good old <cf i ncl ude> tag. By calling i ncl udePartial () orrenderPartial (),
you can include other view files in a page, just like <cfi ncl ude> would. But at the same time, partials make use of common Wheels
features like layouts, caching, model objects, and so on.

These functions also add a few cool things to your development arsenal like the ability to pass in a query or array of objects and
have the partial file called on each iteration (to name one).

Why Use a Partial?

Websites often display the same thing on multiple pages. It could be an advertisement area that should be displayed in an entire
section of a website or a shopping cart that is displayed while browsing products in a shop. You get the idea. To avoid duplicating
code, you can place it in a file (the "partial" in Wheels terms) and include that file usingi ncl udeParti al () on the pages that need it.

Even when there is no risk of code duplication, it can still make sense to use a partial. Breaking up a large page into smaller, more
manageable chunks will help you focus on each part individually.

If you've used <cf i ncl ude> a lot in the past (and who hasn't?!), you probably already knew all of this though, right?

Storing Your Partial Files

To make it clear that a file is a partial and not a full page, we start the filename with an underscore character. You can place the
partial file anywhere in the vi ews folder. When locating partials, Wheels will use the same rules as it does for the t enpl at e argument
to render Page() . This means that if you save the partial in the current controller's view folder, you reference it simply by its name.

For example, if you wanted to have a partial for a comment in your bl og controller, you would save the file at
vi ews/ bl og/ _conment . cf mand reference it (ini ncl udeParti al () andrenderPartial ()) with just”"coment" as the first
argument.

Sometimes it's useful to share partials between controllers though. Perhaps you have a banner ad that should be displayed across
several controllers. One common approach then is to save them in a dedicated folder for this at the root of the vi ews folder. To
reference partials in this folder, in this case named shar ed, you would then pass in "/ shar ed/ banner" to i ncl udeParti al ()
instead.

Making the Call

Now that we know why we should use partials and where to store them, let's make a call to i ncl udeParti al () from a view page
to have Wheels display a partial's output.
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<cf out put #i ncl udePar ti al (" banner" ¥#cf out put >

That code will look for a file named _banner. cf min the current controller's view folder and include it.
Let's say we're in the bl og controller. Then the file that will be included is vi ews/ bl og/ _banner. cfm

As you can see, you don't need to specify the . cf mpart or the underscore when referencing a partial.

Passing in Data

You can pass in data by adding named arguments on the i ncl udeParti al () call. Because we use the parti al argument to
determine what file to include, you can't pass in a variable named parti al though. The same goes for the other arguments as well,
like | ayout , spacer, and cache.

Here is an example of passing in a title to a partial for a form:

<cf out put >
#i ncl udePartial (partial ="l ogi nRegi sterForni', title="Please log in here")#
</ cf out put >

Now you can reference the title variable as argunents. titl e inside the _| ogi nregi st er f orm cf mfile.

If you prefer, you can still access the view variables that are set outside of the partial. The advantage with specifically passing
them in instead is that they are then scoped in thear gunent s struct (which means less chance of strange bugs occurring due to
variable conflicts). It also makes for more readable and maintainable code. (You can see the intent of the partial better when you see
what is passed in to it).

Automatic Calls to a Data Function

There is an even more elegant way of passing data to a partial though. When you start using a partial on several pages on a site
spread across multiple controllers, it can get quite cumbersome to remember to first load the data in an appropriate function in the
controller, setup a before filter for it, pass that data in to the partial, and so on.

Wheels can automate this process for you. The convention is that a partial will always check if a function exists on the controller
with the same name as the partial itself (and that it's set topri vat e and will return a struct). If so, the partial will call the function
and add the output returned to itsar gunment s struct.

This way, the partial can be called from anywhere and acts more like a "black box." All communication with the model is kept in
the controller as it should be for example.

If you don't want to load the data from a function with the same name as the partial (perhaps due to it clashing with another
function name), you can specify the function to load data from with thedat aFuncti on argument to i ncl udeParti al () and
renderPartial ().

Partials with Layouts
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Just like a regular page, Wheels partials also understand the concept of layouts. To use this feature, simply pass in the name of
the layout file you want to wrap the partial in with the |l ayout argument, like this:

<cf out put >
#i ncludePartial (partial ="newsltenm, |ayout="/boxes/blue")#

</ cf out put >

This will wrap the partial with the code found in vi ews/ boxes/ _bl ue. cf m Just like with other layouts, you use
i ncl udeCont ent () to represent the partial's content.

That said, your _bl ue. cf mfile could end up looking something like this:

<di v cl assznews">

<cf out put #i ncl udeCont ent ()< cf out put >
</ di v>

One difference from page layouts is that the layout file for partials has to start with the underscore character.

It's also worth noting that it's perfectly acceptable to include partials inside layout files as well. This opens up the possibility to
nest layouts in complex ways.

Caching a Partial

Caching a partial is done the same way as caching a page. Pass in the number of minutes you want to cache the partial for to the
cacheargument.

Here's an example where we cache a partial for 15 minutes:
<cf out put >

#i ncludePartial (partial ="userListing", cache=15)#
</ cf out put >

Using Partials with an Object

Because it's quite common to use partials in conjunction with objects and queries, Wheels has built-in support for this too. Have a
look at the code below, which passes in an object to a partial:

<cfset cust = nodel (custoner’).findByKey(parans. key)
<cf out put #i ncl udeParti al (cust }#cf out put >

That code will figure out that the cust variable contains a cust omer model object. It will then try to include a partial named
_custoner. cf mand pass in the object's properties as arguments to the partial. There will also be an obj ect variable available in the
ar gunent s struct if you prefer to reference the object directly.

Try that code and <cf dunp> the ar gunent s struct inside the partial file, and you'll see what's going on. Pretty cool stuff, huh?
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Using Partials with a Query

Similar to passing in an object, you can also pass in a query result set toi ncl udeParti al (). Here's how that looks:

<cfset custoners = nodel'(custoner’).findAll (p
<cf out put #i ncl udeParti al (cust oner s¥#cf out put >

In this case, Wheels will iterate through the query and call the _cust oner . cf mpartial on each iteration. Similar to the example
with the object above, Wheels will pass in the objects' properties (in this case represented by records in the query) to the partial.

In addition to that, you will also see that a counter variable is available. It's named current and is available when passing in
queries or arrays of objects to a partial.

The way partials handle objects and queries makes it possible to use the exact same code inside the partial regardless of whether
we're dealing with an object or query record at the time.

If you need to display some HTML in between each iteration (maybe each iteration should be a list item for example), then you can
make use of the spacer argument. Anything passed in to that will be inserted between iterations. Here's an example:

<cf out put >

<ul >
<li>#includePartial (partial =customers, spaces/[H"i <I|i>")#/1i>
</ ul >

</ cf out put >

Partials and Grouping

There is a feature of CFML that is very handy: the ability to output a query with the group attribute. Here's an example of how this
can be done with a query that contains artists and albums (with the artist potentially being duplicated since they can have more than
one album):

<cfout put query=artistsAndAl buns"group=artistid>
<l--- Artist info is displayed just once for each artist here --->
<cf out put >
<l--- Each albumis | ooped here --->
</ cf out put >
</ cf out put >

We have ported this great functionality into calling partials with queries as well. Here's how you can achieve it:

#i ncl udePartial (partial =arti st sAndAl buns, group="artistld")#

When inside the partial file, you'll have an additional subquery made available to you named gr oup, which contains the albums for
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the current artist in the loop.

Using Partials with an Array of Objects

As we've hinted previously in this chapter, it's also possible to pass in an array of objects to a partial. It works very similar to
passing in a query in that the partial is called on each iteration.

Rendering or Including?

So far we've only talked about i ncl udeParti al (), which is what you use from within your views to include other files. There is
another similar function as well:r ender Parti al (). This one is used from your controller files when you want to render a partial
instead of a full page. At first glance, this might not make much sense to do. There is one common usage of this though—AJAX
requests.

Let's say that you want to submit comments on your blog using AJAX. For example, the user will see all comments, enter their
comment, submit it, and the comment will show up below the existing ones without a new page being loaded.

In this case, it's useful to use a partial to display each comment (using i ncl udeParti al () as outlined above) and use the same
partial when rendering the result of the AJAX request.

Here's what your controller action that receives the AJAX form submission would look like:

<cfset conment = nodel'(coment’). creat e( par ans. newComent)
<cfset renderPartial (comrent)

Please note that there currently is no support for creating the AJAX form directly with Wheels. This can easily be implemented
using a JavaScript library such as jQuery or Prototype though.
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Linking Pages
Wheels does some magic to help you link to other pages within your app. Read on to
learn why you'll rarely use an <a> tag ever again.

Wheels's built-in | i nkTo() function does all of the heavy lifting involved with linking the different pages of your application
together. You'll generally be usingl i nkTo() within your view code.

As you'll soon realize, the I i nkTo() function accepts a whole bunch of arguments. We won't go over all of them here so don't
forget to have a look at the documentation forl i nkTo() for the complete details.

Let's go right to an example...

Basic Example

If we wanted to link to the page that is the aut hor s action in the bl og controller, this is the code that we would write:

#1 i nkTo(text="Li st of Authors", controller="blog", action="authors")#

The above code would generate this markup:

<a href=/bl og/ aut horssLi st Al Authors/ a>

Extreme Example

If we were to use all of the parameters except for r out e (more on that later), our code may look something like this:

#1 i nkTo(
text ="Wheel s Rocks!", controller="wheel s", action="rocks", key=55,
par anms="r ocks=yes&r ef err al =cf wheel s. cont', anchor="rocki n",
host =" www. securesite.con', protocol ="https", onlyPath=fal se,
confirm="Are you sure that Weels rocks?"

) #

Which would generate this HTML:

<a
href =https://ww. securesite. con wheel s/rocks/55?r ocks=yes&anp; anp; r ef err al =cf wheel s. com#r ocki n"
onclick=return confirm(' Are you sure that Weels rocks3Weel s Rocksk/a>

Using | i nkTo() with Routes
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Routes makes creating custom URLs outside of the wheels control | er/ acti on/ key convention pretty darn easy. Refer to the
Using Routeschapter for more about how to setup your routes.

Let's say that you have this route set up in your confi g/ r out es. cf mfile:

<cf set addRout g(
nane=profil e’
pattern=user/[usernane],
control | er=account’, action=profile"
)>

You can then pass the route name as the route argument of | i nkTo() . With this, you can also pass the user nanme parameter that

the profi | e route requires like so. (Pretend that we have instantiated a user object that has the fields fi r st Nane, | ast Nane, and
user nane.)

#1 i nkTo(text ="#user.firstName# #user.| ast Nane#", route="profile", usernane=user.usernane)#

Images as Links

If you'd like to use an image as a link to another page, simply pass the output of i mrageTag() to the t ext argument of | i nkTo():

#1 i nkTo(t ext ="i mageTag(source="aut hors.jpg"), controller="blog", action="authors")#

Adding Additional Attributes Like cl ass,rel,andid

Like many of the other Wheels view helpers, any additional arguments that you pass to | i nkTo() will be added to the generated
<a>tag as attributes.

For example, if you'd like to add a cl ass attribute value of butt on to your link, here's what the call tol i nkTo() would look like:

#l inkTo(text="Add to Cart", controller="cart", action="add", class="button")#

The same goes for any other argument that you pass, including but not limited toi d, rel, oncl i ck, etc.

What If | Don't Have URL Rewriting Enabled?

Wheels will handle linking to pages without URL rewriting for you automatically. Let's pretend that you still have Wheels installed
in your site root, but you do not have URL rewriting on. How you write your | i nkTo() call will not change:

#l i nkTo(text="This link still works", controller="conpany", action="contact", key=3)#

But Wheels will still correctly build the link markup:
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<a href=/index.cfnl conpany/contact/3rhis link still workga>

Linking in a Subfolder Deployment of Wheels

The same would be true if you had Wheels installed in a subfolder, thus perhaps eliminating your ability to use URL Rewriting
(depending on what web server you have). The same | i nkTo() code above may generate this HTML if you had Wheels installed in a
subfolder called f oo:

<a
href 2/ foo/i ndex. cf n?cont r ol | er =conpany&anp; acti on=cont act &np; key=3"
This link still worksa>

Use the | i nkTo() Function for Portability

An <a>tag is easy enough, isn't it? Why would we need to use a function to do this mundane task? It turns out that there are
some advantages. Here's the deal.

Wheels gives you a good amount of structure for your applications. With this, instead of thinking of URLs in the "old way," we
think in terms of what route, controller, and/or action we're sending the user to next.

What's more, Wheels is smart enough to build URLs for you. And it'll do this for you based on your situation with URL rewriting.
Are you using URL rewriting in your app? Great. Wheels will build your URLs accordingly. Not fortunate enough to have URL rewriting
capabilities in your development or production environments? That's fine too because Wheels will handle that automatically. Are you
using Wheels in a subfolder on your site, thus eliminating your ability to use URL rewriting? Wheels handles that for you too.

If you see the pattern, this gives your application a good deal of portability. For example, you could later enable URL rewriting or
move your application to a different subfolder. As long as you're using | i nkTo() to build your links, you won't need to change
anything extra to your code in order to accommodate this change.

Oh, and another reason is that it's just plain cool too. ;)
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Using Layouts

Wheels allows you to create layouts so that you don't need to <cfi ncl ude> header
and footer code on every single view template. We'll show you how to setup default
layouts, controller- and action-specific layouts, and layouts for your emails.

Introduction

As a red-blooded CFML developer, you're used to creating include files like header . cf mand f oot er. cf m and then using
<cfincl ude> on every single page to include them. The popular way to do it looks something like this:

<cfinclude tenpl at i ncl udes/ header. cf i

<p>Sonme page contemt/ p>

<cfinclude tenpl até4incl udes/footer.cfm

Does that mean that you should <cf i ncl ude> your headers and footers in every view in your Wheels app? Heck no! If the structure
of your pages ever changed, you would need to edit every single page on your site to make the fix.

Layouts to the rescue!

Implementing a Layout

In your Wheels installation, layout files are stored either directly in the root of the vi ews folder or contained in one of the
controllers' view folders. Let's go over how layouts work, starting with the simplest way and then moving on to more complex setups.

Let's say that you want to define one layout to be used by every view in your application. You would accomplish this by editing the
default layout The default layout is the vi ews/ | ayout . cf mfile. In a fresh install of Wheels, you'll notice that it only contains a few
lines of code:

<html >
<body>
<cf out put #i ncl udeCont ent ()< cf out put >
</ body>
</htm >

The call to i ncl udeCont ent () represents the output of your page generated by your view files. Whatever code you put before
this snippet will be run before the view. Similarly, whatever code you put after the snippet will be run afterward.

Simple Example
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For most purposes, this means that you could write code for your page header before the snippet, and write code for the footer
after. Here is a simple example of wrapping your view's content with a header and footer.

<htm >

<head>

<titlexcfoutput#titlek/ cfoutput=/title>
</ head>

<body>

<di v idzcontainer*
<di v id¥navigation®
<ul >
<cf out put >
<li>#linkTo(text="Honme", controller="main&) ki >
<li >l i nkTo(text="About Us", controller="about)l# >
<li>#linkTo(text="Contact Us", controller="contack/)#>
</ cf out put >
</ul >
</ div>
<di v idZcontent'>
<cf out put #i ncl udeCont ent ()< cf out put >
</ div>
</ div>

</ body>
</htm >

As you can see, we just wrote code that wraps every view's content with the layout. Pretty cool, huh?

Use of Variables in the Layout

Just like views in Wheels, any variable declared by your application's controller can be used within your layouts. In addition to that,
any variables that you set in view templates are accessible to the layouts as well.

Notice in the above code example that there is a variable called ti t| e being output in between the <ti t| e>tags. This would
require that any controller or view using this particular layout would need to set a variable named titl e.

To help document this, you can use <cf par an® tags at the top of your layout files. That way any developer using your layout in
the future could easily see which variables need to be set by the controller.

Here's an example:

<l--- Title is required --->

<cf param nane=title" type=string™
<cf out put >

<htm >

<head>

<title#titlek/title>
</ head>



<body>

<l--- Views Content --->
<hl>#titl e/ hl>

#cont ent For Layout () #

</ body>
</ htm >

</ cf out put >

There's also a different way to set variables that goes hand in hand with the i ncl udeCont ent () function that you may prefer. It's
the cont ent For () function. We'll dig into how that one works later in this chapter.

The Default Layout

One layout file that is already created for you is vi ews/ | ayout . cf m Think of it as the default layout to be used by any given
controller.

If you're writing code for a controller called press and there is no layout created for pr ess, Wheels will automatically use
vi ews/ | ayout . cf mas the layout.

If you implement a layout for the pr ess controller, then that layout will be used instead of the default layout.

So, how exactly do you implement a layout meant specifically for just one controller? Well, that's next...

Overriding the Default Layout with a Controller-Specific Layout

Let's pretend that you want to create a layout to be used only in a controller called bl og. To do this, you would simply create the
layout and save it asvi ews/ bl og/ | ayout . cf m

As you can see, the convention is to place your layout file together with the other view files for the controller.

Overriding the Default Layout Using the usesLayout () Function

However, if you need to override the name of the layout file or its location in the folder structure, you can specify what layout file
to use with theusesLayout () function in the controller'si ni t function instead.

<cffunction nang4d nit">
<cfset usesLayout ( bl ogLayout One)'>
</cffunction>

With that code placed in the control | er s/ Bl og. cf c file, all actions will now wrap their contents with the bl ogl ayout one. cf m
file instead of the | ayout . cf mfile.

The usesLayout () function also accepts except , onl y, and useDef aul t arguments for further customization.
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<cffunction nanmgd nit">
<cfset useslLayout (name=bl ogLayout One," except =hone")>
</ cffunction>

That code tells Wheels to apply the bl ogLayout One layout for any actions in this controller except for the honme action. In the case
of the hone action, it will fall back to the default behavior (i.e. using the vi ews/ bl og/ | ayout . cf mfile).

If for some reason you do not want the default behavior to be used when conditions aren't met, you can set the useDef aul t
argument to f al se.

<cffunction nang4d nit">
<cfset usesLayout ( nanmg=bl ogLayout One," except Zhone", useDef aul t =fal s
</cffunction>

You can even instruct Wheels to run a specific function that will determine the layout handling.

<cffunction nangd nit">
<cfset usesLayout (resol veLayout)>
</ cffunction>

<cf functi on nanme= esol veLayout*
<cfswi tch expressiorfixhapt er Pdf >
<cfcase val ue%i ndex">
<cfreturn"index_| ayout?
</ cfcase>
<cfcase val uetshow"
<cfreturn"show_ | ayout >
</ cfcase>
</csw tch>
</ cffunction>

It's worth repeating here that everything inside the controller'si ni t () function runs only once per application and controller. This
is why you can't perform the logic that decides which layout to use directly inside the i ni t () function itself. Instead, you tell Wheels
to always run the resol veLayout function on each incoming request.

Overriding the Default Layout at the Action Level

Another option for overriding layouts is to use the | ayout argument of the r ender Page() function.

As you may already know, Wheels's r ender Page() function is the last thing called in your actions. This function is run
automatically by Wheels, so most of the time, you won't need to call it explicitly in your code.

Take a look at this example action, called di spl ay:

<cffunction nanmeg=di spl ay™
<cfset render Page(l| ayout"wi si t or Layout)>
</ cffunction>

This assumes that you want for your action to use the layout stored at vi ews/ bl og/ vi si torl ayout.cfm
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The default behavior for the | ayout argument is to look for the file in the current controller's view folder, so here we're still
assuming that the di spl ay action is in the bl og controller. The . cf mextension will also be added automatically by Wheels, so you
don't need to specifically include that part.

If you want Wheels to locate the file in a different folder, you can start the | ayout argument with a forward slash, /. By doing this,
Wheels will know you want to start the search in the root of the vi ews folder. Let's say that you're storing all miscellaneous layouts in
its own folder, simply called | ayout s. You would display one of them with the following code:

<cffuncti on nane=di spl ay™>
<cfset render Page(| ayout"# | ayout s/ pl ai n)'>
</ cffunction>

Note that setting the | ayout argument on r ender Page() will override any settings you may have made with the usesLayout ()
function. This gives you finer-grained control.

Using No Layout

If you don't want for a given template to be wrapped by a layout at all, you may want to consider creating the page as a partial.
See the chapter about Partials for more information.

Another alternative is to use the r ender Page() function and set the | ayout argument to f al se.

You can also create a separate layout that only contains the call to the i ncl udeCont ent () function in it and reference it as
described above in Using a Different Layout. This may end up a little ugly though if you start getting a lot of small identical files like
this, but the option is there for you at least.

Lastly, if your view needs to return XML code or other data for JavaScript calls, then you should reference the r ender Not hi ng()
and render Text () functions to see which would be best used by your action.

Nested/Inherited Layouts

Like many templating languages, Wheels offers the ability to create layout files that can be "inherited" by other layout files. The
end goal is to create a "parent” layout that has missing sections intended to be filled in by "child" layouts.

Wheels's approach involves the use of i ncl udeLayout () and the cont ent For () function that we mentioned briefly earlier in this
chapter.

The i ncl udeLayout () function simply includes another layout file. The common usage for this is to include a parent layout from
a child layout.

So what about the contentFor() function? Well, as you may recall the code in the default layout file in Wheels contains this:

<cf out put #i ncl udeCont ent ()4 cf out put >

The i ncl udeCont ent () function accepts a hame argument. The reason we don't have to use it above is because it defaults to
body. This body variable has been set internally in the Wheels framework code with the use of the cont ent For () function.

The point I'm trying to make here is that we can use this same functionality to set any type of content for, as an example, sections
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in our layout files. So, armed with this new knowledge, let's create some nested layout awesomeness.

Say we have a global layout and want to fill out content in it from controller specific layouts, here's how we can do it.
The child layout:

<cfset content For (pageTitl é# customtitle">
<cf out put #i ncl udeLayout ("I ayout " ¥#cf out put >

Note: If your parent file is one of the default ones named | ayout . cf myou can actually remove the "| ayout " string above since

the default for i ncl udeLayout () is | ayout anyway. We're just including it here for completeness and to show that you can of course
achieve this regardless of what your parent layout file is named.

The parent layout:

<htm >
<head>

<titl e>xcfout put #i ncl udeContent ("pageTitle"J#cfoutput=/title>
</ head>
<body>
<cf out put #i ncl udeCont ent (" body" x#cf out put >
</ body>
</htm >

Similar to above, you can remove "body" because that is the default on the i ncl udeCont ent () function.

That was a fairly basic example of how you can achieve nested layouts in Wheels to DRY up your code. You can of course expand
on this by having entire sections of HTML (like a sub menu for example) be created by the child layouts. Also, as a reminder, don't
forget that you can use i ncl udeParti al () from inside your layout files as well to further keep things DRY.

Layouts for Emails and Partials

Besides having layouts for view pages in Wheels, you can also have them on emails that you send out and partial files that you
include. We have chosen to speak about these in their respective chapters though: Sending Email and Partials.
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Form Helpers and Showing Errors

Wheels ties your application's forms together with your model layer elegantly. With
Wheels form conventions, you'll find yourself spending less time writing repetitive
markup to display forms and error messages.

The majority of applications are not all about back-end. There is a great deal of work to perform on the front-end as well. It can
be argued that most of your users will think of the interface as the application.

Wheels is here to take you to greener pastures with its Helper Functions. Let's get visual with some code examples.

Simple Example: The Old Way

Here is a simple form for editing a user profile. Normally, you would code your web form similarly to this:

<cf out put >

“/profilelsave” Y post ™"
<di v>
<l abel for=firstName>First Name/l abel >
“firstNane" “firstNanme" “#profile.firstName#'
</ div>
<di v>
<l abel for%| ast Nanme'>Last Nane/ | abel >
*| ast Nane" "] ast Nane" “#profile.last Name#"
</div>
<di v>
<l abel for=departnent*>Departnenk/| abel >
“departnent” “department| d*
<cfl oop query=departnents>
“#depart nents. i d#"
<cfif profile.departnmentid eq departnents.id>
</cfif>
#depar t nent s. nane#
</ cfl oop>
</div>
<di v>
“hi dden" "id" "#departnent. i d#"
“submt" " Save Changes"”
</ div>

</ cf out put >



Then you would write a script for the form that validates the data submitted, handles interactions with different data sources, and
displays the form with errors that may happen as a result of user input.

We know that you are quite familiar with the drudgery of typing this sort of code over and over again. Let's not even mention the
pain associated with debugging it or adding new fields and business logic!

Making Life Easier: Wheels Form Helpers

The good news is that Wheels simplifies this quite a bit for you. At first, it looks a little different using these conventions. But you'll
quickly see how it all ties together and saves you some serious time.

Rewriting the Form with Wheels Conventions

Let's rewrite and then explain.

<cf out put >
#start For nTag( acti on="save") #

#t ext Fi el d(
| abel ="First Nane", objectNane="profile", property="firstNanme",
pr ependToLabel <di v>', append=%/div>*, |abel Pl acement ="bef ore"

#t ext Fi el d(
| abel =" Last Nane", objectNanme="profile", property="1|astNanme",
pr ependToLabel <di v>', append=%/div>, |abel Pl acement ="bef ore"

) #
#sel ect (
| abel =" Department"”, objectNane="profile", property="departnentld",
opt i ons=depart nents,
prependToLabel =i v, append=%/di v, |abel Pl acenent ="bef ore"
) #
<di v>
#hi ddenFi el d( obj ect Name="department"”, property="id")#
#subm t Tag() #
</ div>

#endFor nirag( ) #

</ cf out put >

I know what you are thinking. 9 lines of code can't replace all that work, right? In fact, they do. The HTML output will be exactly
the same as the previous example. By using Wheels conventions, you are saving yourself a lot of key strokes and a great deal of time.

Factoring out Common Settings with Global Defaults

By setting up global defaults (as explained in the Configuration and Defaults for the pr ependToLabel , append, and
| abel Pl acenment arguments, you can make the form code ever simpler across your whole application.
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Here are the settings that you would apply in confi g/ settings. cfm

<cf set
set (
functi onNanmg+ ext Fi el d, prependToLabel'=<di v", appendz</div>"
| abel Pl acenent'bef ore”
N )
<cf set
set (
functi onNanmgsel ect”, prependToLabel'=di v", appendz</div>"
) | abel Pl acenent'bef ore”
>

And here's how our example code can be simplified as a result:

<cf out put >
#start For nTag(acti on="save") #

#text Fi el d(1 abel ="First Nane", objectNane="profile", property="firstNanme")#
#t ext Fi el d(| abel ="Last Nane", objectNanme="profile", property="1IastName")#
#sel ect (
| abel =" Department"”, object Nane="departnent", property="departnentld",
opti ons=departnents

) #
<di v>
#hi ddenFi el d(
obj ect Nane="profile", property="departnentld", options=departnents

) #
#subm t Tag() #
</div>

#endFor nirag( ) #
</ cf out put >
All that the controller needs to provide at this point is a model object instance named pr of i | e that contains fi r st Nane,

| ast Nane, and depart nment | d properties and a query object named depar t nent s that contains identifier and text values. Note that
the instance variable is named pr of i | e, though the model itself doesn't necessarily need to be named profil e.

If you pass the form an empty instance named profi | e (for example, created by new( ), the form will display blank values for all
the fields. If you pass it an object created by a finder like fi ndOne() or fi ndByKey(), then the form will display the values provided
through the object. This allows for us to potentially use the same view file for both create and update scenarios in our application.

Form Feedback

If you really want to secure a form, you need to do it server side. Sure, you can add JavaScript here and there to validate your web
form. Unfortunately, disabling JavaScript (and thus your JavaScript-powered form validation) is simple in web browsers, and (God
forbid) malicious bots tend not to listen to JavaScript.
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Securing the integrity of your web forms in Wheels on the server side is very easy. Assuming that you have read the chapter on
Object Validation, you can rest assured that your code is a lot more secure now.

Displaying a List of Model Validation Errors

Wheels provides you with a tool set of Helper Functions just for displaying error messages as well.

In the controller, let's say that this just happened. Your model includes validations that require the presence of both fir st Name
and | ast Nanme. The user didn't enter either. So in the controller's save action, it loads the model object, sets the values that the user
submitted, sees that there was a validation error after calling save(), and displays the form view again.

The save action may look something like this:

<cffunction nangssave">

<cfif isPost() and StructKeyExists(paransprofile’)>
<l--- 1In this exanple, we're |loading a new object with the formdata --->
<cfset profil e = nodel'(userProfile).new parans. profil e
<cfset profil e.save(%

<l--- If there were errors with the form subm ssion,
show the formagain with errors --->

<cfif profile.hasErrors()>
<cfset render Page(tenpl at éprofil eForny>

<l--- If everything validated, then send user to success nessage --->
<cfel se>
<cf set

flashl nsert(
successFhe user profile for #profile.firstNane# #profile.| ast Name#
was created successfully.”

)
>
<cfset redirect To(control | er=parans. control | ®er)

</cfif>
</cfif>

</ cffunction>

Notice that the prof i | eFor mtemplate is called if the profi |l e object's hasErrors() method returns true.

Let's take the previous form example and add some visual indication to the user about what he did wrong and where, by simply
adding the following code on your form page.

<cf out put >
#error MessagesFor ("profile")#

#st art For nTag( acti on="save") #

#t ext Fi el d(| abel ="First Nane", objectNane="profile", property="firstName")#
#t ext Fi el d(| abel ="Last Nane", objectNanme="profile", property="IastName")#
#sel ect (

| abel =" Department"”, object Nane="departnent", property="departnentld",

opti ons=departnents
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) #
<di v>
#hi ddenFi el d( obj ect Name="department", property="id")#
#subm t Tag() #
</ div>
#endFor nTag( ) #

</ cf out put >

How about that? With just that line of code (and the required validations on your object model), Wheels will do the following:

e Generate an HTML unordered list with a HTML class name of err or Messages.
eDisplay all the error messages on your “profile” object as list items in that unordered list.

eWrap each of the erroneous fields in your form with a surrounding <di v cl ass="fi el dWthErrors">HTML tag for you to
enrich with your ninja CSS skills.

There is no longer the need to manually code error logic in your form markup.

Showing Individual Fields' Error Messages
Let's say that would rather display the error messages just below the failed fields (or anywhere else, for that matter). Wheels has
that covered too. All that it takes is a simple line of code for each form field that could end up displaying feedback to the user.

Let's get practical and create some error messages for the fi rst Nane and | ast Nane fields:

<cf out put >
#st art For nTag( acti on="save") #

#t ext Fi el d(1 abel ="First Nane", objectNane="profile", property="firstName")#
#error MessageOn( obj ect Name="profile", property="firstNane")#

#t ext Fi el d(| abel ="Last Nane", objectNane="profile", property="1IastName")#
#error MessageOn( obj ect Name="profile", property="1IastName")#

#sel ect Tag(
| abel =" Department"”, object Nane="departnent", property="departnentld,
opti ons=departnents

) #
<di v>
#hi ddenFi el d(
obj ect Nane="profile", property="departnentld", options=departnents

) #
#subm t Tag() #
</div>

#endFor nirag( ) #

</ cf out put >

Notice the call to the error MessageOn() function below the fir st Name and | ast Nane fields. That's all it takes to display the
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corresponding error messages of each form control on your form.

And the error message(s) won't even display if there isn't one. That way you can yet again use the same form code for error and
non-error scenarios alike.

Types of Form Helpers

There is a Wheels form helper for basically every type of form element available in HTML. And they all have the ability to be bound
to Wheels model instances to make displaying values and errors easier. Here is a brief description of each helper.
Text, Password, and TextArea Fields

Text and password fields work similarly to each other. They allow you to show labels and bind to model object instances to
determine whether or not a value should be pre-populated.

#t ext Fi el d(| abel =" User name", object Name="user", property="usernane")#
#passwor dFi el d( | abel =" Passwor d", obj ect Name="user", property="password")#
#t ext Area( | abel ="Bi 0", obj ect Nane="user", property="bi ography", rows="5", col s="40")#

May yield the equivalent to this HTML (if we assume the global defaults defined above in the section named Factoring out
Common Settings with Global Defaults):

<di v>
<l abel for=zuser-usernane*User nane/ | abel >
“user-user nane” "text" "user[usernane] " "cf guy”
</ div>
<di v>
<l abel forZuser-passwor d*Passwor &/ | abel >
“user - passwor d” " passwor d" "user [ password] " ="
</ div>
<di v>
<l abel forZuser-bi ography®Bi o</ | abel >
“user - bi ogr aphy" "user [ bi ography] " " 5" " 40"
CF Guy really is a great guy. He's much nicer than . NET guy.
</ div>

(Note that we added r ows and col s arguments so that we could meet XHTML compliance. They are optional arguments that only
get passed through to the HTML tag if you provide them.)

Hidden Fields

Hidden fields are powered by the hi ddenFi el d() form helper, and it also works similarly tot ext Fi el d() and passwor dFi el d().

#hi ddenFi el d( obj ect Name="user", property="id")#

Would yield this type of markup:
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“hi dden” “user[id]" v 425"

The big difference is that hidden fields do not have labels.

Select Fields

As hinted in our first example of form helpers, the sel ect () function builds a <sel ect > list with options. What's really cool about
this helper is that it can populate the <opti on>s with values from a query, struct, or array.

Take a look at this line:

#sel ect (
| abel =" Departnent"”, objectName="user", property="departnentld",
opti ons=departnents

) #

Assume that the depart ment s variable passed to the opti ons argument contains a query, struct, or array of department data
that should be selectable in the drop-down.

Each data type has its advantages and disadvantages:

eQueries allow you to order your results, but you can only use one column. But this can be overcome using Calculated Properties.
e Structs allow you to build out static or dynamic values using whatever data that you please, but there is no guarantee that your
CFML engine will honor the order in which you add the elements.

eArrays also allow you to build out static or dynamic values, and there is a guarantee that your CFML engine will honor the order.
But arrays are a tad more verbose to work with.

Wheels will examine the data passed to opti ons and intelligently pick out elements to populate for the <opti on>s' values and
text.

eQuery: Wheels will try to pick out the first numeric column for val ue and the first non-numeric column for the display text. The
order of the columns is determined how you have them defined in your database.

e Struct: Wheels will use the keys as the val ue and the values as the display text.

e Array: Wheels will react depending on how many dimensions there are. If it's only a single dimension, it will populate both the
val ue and display text with the elements. When it's a 2D array, Wheels will use each item's first element as the val ue and each
element's second element as the display text. For anything larger than 2 dimensions, Wheels only uses the first 2 sub-elements
and ignores the rest.

Here's an example of how you might use each option:

<l--- Query generated in your controller --->
<cfset departnments = findAl | (order Bymane") >

<l--- Hard-coded struct set up in events/onapplicationstart.cfm--->
<cfset application. departments[l"] = "Sal es"™
<cfset application. departnment8p"] = "Marketing®
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<cfset application.departments8B"] ="Informati on Technol ogy"
<cfset application.departnment$f"] = "Human Resources*®

<l--- Array built fromaquery call in nodel --->

<cfset departments = this.findAll (orderByastNane, hq)>

<cfset departnmentsArray = [

<cfl oop query=depart nent s>
<cfset newDept = [departnent.id, departnents.nan® & " & departnents. het
<cfset ArrayAppenddepartment sArray, newDept)

</ cfl oop>

<cfreturn departnent s>

When sending a query, if you need to populate your <opt i on>s' values and display text with specific columns, you should pass the
names of the columns to use as the t ext Fi el d and val ueFi el d arguments.

You can also include a blank option by passing t rue or the desired text to the i ncl udeBl ank argument.

Here's a full usage with this new knowledge:

#sel ect (
| abel =" Departnent”, objectName="user", property="departnentld",
opti ons=departments, val ueField="id", textField="departnmentNanme",
i ncl udeBl ank="Sel ect a Departnent"”

) #

Radio Buttons

Radio buttons via r adi oBut t on() also take obj ect Narme and pr operty values, and they accept an argument called t agVal ue that
determines what value should be passed based on what the user selects.

Here is an example using a query object called eyeCol or to power the possible values:

<fiel dset>
<l egendEye Col ox/| egend>
<cfl oop query=eyeCol or'>
#r adi oBut t on(
| abel =eyeCol or. col or, objectName="profile", property="eyeCol orld",
t agVal ue=eyeCol or.id, |abel Pl acenent="after"
) #br />
</ cfl oop>
</fieldset>

If the profil e object already has a value set for eyeCol or | d, then r adi oBut t on() will make sure that that value is checked on
page load.

If profil e.eyeCol orld's value were already set to 1, the rendered HTML would appear similar to this:

<fiel dset>
<l egendEye Col o/ | egend>
“radi 0" "profile-eyeCol orld- 2" “profil e[ eyeCol orld]" v
<l abel forzprofile-eyeCol orld-2Bl ue</| abel x<br />

“radi 0" "profile-eyeCol orld-1" "profile[eyeCol orld]" v
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"“checked"

<l abel for=z=profile-eyeCol orld-¥Browx/| abel x<br />
“radi 0" "profile-eyeCol orld- 3" "profile[eyeColorld]" v 3"
<l abel for=z=profile-eyeCol orld-3Hazel</|abel x<br />
</fieldset>

Note that if you don't specify | abel Pl acenent ="after" in your calls to r adi oButt on(), Wheels will place the labels before the
form controls.

Check Boxes

Check boxes work similarly to radio buttons, except checkBox() takes parameters called checkedVal ue and uncheckedVal ue to
determine whether or not the check box should be checked on load.

Note that binding check boxes to model objects is best suited for properties in your object that have a yes/no or true/false type
value.

#checkBox(

| abel ="Sign ne up for the email newsletter.",

obj ect Nane="custoner", property="newsletterSubscription", |abel Placenent="after"
) #

Because the concept of check boxes don't tie to well to models (you can select several for the same "property"), we recommend
usingcheckBoxTag() instead if you want to use check boxes for more values than just true/false. See the Helpers That Aren't Bound
to Model Objects section below.

File Fields
Thefil eFi el d() helper builds a file field form control based on the supplied obj ect Nane and property.

#fil eFi el d(| abel =" Phot 0", obj ect Name="profile", property="photo")#

In order for your form to pass the correct enct ype, you can pass nul ti part=true to start FornTag():

#start For mrag(acti on="save", nultipart=true")#

Helpers That Aren't Bound to Model Objects

Sometimes you'll want to output a form element that isn't bound to a model object.

A search form that passes the user's query as a variable in the URL called q is a good example. In this example case, you would
use thet ext Fi el dTag() function to produce the <i nput > tag needed.

#t ext Fi el dTag(| abel =" Search", name="q", val ue=parans.q)#
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There are "tag" versions of all of the form helpers that we've listed in this chapter. As a rule of thumb, add Tag to the end of the
function name and use the nane and val ue, checked, and sel ect ed arguments instead of the obj ect Name and property
arguments that you normally use.

Passing Extra Arguments for HTML Attributes

Much like Wheels's | i nkTo() function, any extra arguments that you pass to form helpers will be passed to the corresponding
HTMLtag as attributes.

For example, if we wanted to define a cl ass on our starting form tag, we just pass that as an extra argument to st art For mirag() :

#st art For nTag( acti on="save", class="login-form)#

Which would produce this HTML:

“/ user/ save" *| ogi n-f or nt

Special Form Helpers

Wheels provides a few extra form helpers that make it easier for you to generate accessible fields for dates and/or times. These
also bind to properties that are of type DATE, TI MESTAMP, DATETI ME, etc.

We won't go over these in detail, but here is a list of the date and time form helpers available:

edat eSel ect ()

edat eSel ect Tags()
ot i meSel ect ()

eti meSel ect Tags()
edat eTi meSel ect ()
edat eTi neSel ect Tags()
eyear Sel ect Tag()
enont hSel ect Tag()
edaySel ect Tag()
ehour Sel ect Tag()
e nut eSel ect Tag()
esecondSel ect Tag()
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Displaying Links for Pagination

How to create links to other pages in your paginated data in your views.

In the chapter titled Getting Paginated Data, we talked about how to get pages of records from the database (records 11-20, for
example). Now we'll show you how to create links to the other pages in your view.

Displaying Paginated Links with the pagi nati onLi nks Function

If you have fetched a paginated query in your controller (normally done using fi ndAl | () and the page argument), all you have to
do to get the page links to show up is this:

<cf out put #pagi nati onLi nks()<# cf out put >

Given that you have only fetched one paginated query in your controller, this will output the links for that query using some
sensible defaults.

How simple is that?

Arguments Used for Customization

Simple is good, but sometimes you want a little more control over how the links are displayed. You can control the output of the
links in a number of different ways. We'll show you the most important ones here. Please refer to the pagi nati onLi nks()
documentation for all other uses.

The nane Argument
By default, Wheels will create all links with page as the variable that holds the page numbers. So the HTML code will look

something like this:

<a href2/main/userlisting?page=2"
<a href=/main/userlisting?page=2"
<a href2/main/userlisting?page=3"

To change page to something else, you use the name argument like so:

<cf out put #pagi nat i onLi nks( name="pgnum'9/#f out put >

By the way, perhaps you noticed how Wheels chose to use that hideous question mark in the URL, despite the fact that you have
URL rewriting turned on? Because pagi nati onLi nks() uses|inkTo() in the background, you can easily get rid of it by creating a
custom route. You can read more about this in the Using Routes chapter.
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The wi ndowSi ze Argument

This controls how many links to show around the current page. If you are currently displaying page 6 and pass in wi ndowSi ze=3,
Wheels will generate links to pages 3, 4, 5, 6, 7, 8, and 9 (three on each side of the current page).

The al waysShowAnchor s Argument

If you pass intrue here, it means that no matter where you currently are in the pagination or how many page numbers exist in
total, links to the first and last page will always be visible.

Managing More Than One Paginated Query Per Page

Most of the time, you'll only deal with one paginated query per page. But in those cases where you need to get/show more than
one paginated query, you can use the handl e argument to tell Wheels which query it is that you are referring to.

This argument has to be passed in to both the fi ndAl | () function and the pagi nati onLi nks() function. (You assign a handl e
name in the fi ndAl | () function and then request the data for it in pagi nati onLi nks().)

Here is an example of using handles:

In the controller...

<cfset users

nodel (user ™). fi ndAl | (handl e=user Query', page=par anms. page, per Page=25)
<cf set bl ogs

nodel (bl og") . fi ndAl | (handl €=bl ogQuery'’, page=par ans. page, per Page=25)

In the view...

<ul >
<cf out put query=users"™
<l i>#users. name#/|i >
</ cf out put >
</ul >
<cf out put #pagi nat i onLi nks( handl e="user Quer y¥) #f out put >

<cf out put query=bl og">
#addr ess#br />
</ cf out put >
<cf out put #pagi nat i onLi nks( handl e="bl ogQuer y¥) #f out put >

That's all you need to know about showing pagination links to get you started. As always, the best way to learn how the view
functions work is to just play around with the arguments and see what HTML is produced.
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Date, Media, and Text Helpers

Wheels includes a plethora of view helpers to help you transform data into a format
more easily consumed by your applications' users.

Wheels's included view helper functions can help you out in those tricky little tasks that need to be performed in the front-end of
your web applications. Although they are called miscellaneous, they are in fact categorized into 3 categories:

e Date Helpers
e Media Helpers
e Text Helpers

We also have separate chapters about Wheels form helpers in Form Helpers and Showing Errors and creating your own helpers in
Creating Your Own View Helpers.

Date Helpers

Wheels does a good job at simplifying the not so fun task of date and time transformations.

Let's say that you have a comment section in your application, which shows the title, comment, and date/time of its publication. In
the old days, your code would have looked something like this:

<cf out put query=coment s>
<di v cl asscomment >
<h2>#coments.titl e# h2>
<p class=tinestanp®
#Dat eFor mat (conment s. creat edAt, "mmm d, yyyy")#
#LCase(Ti meFor mat (comment s. creat edAt, "h: mm t K/ pp#
<p>#comment s. conment# p>
</ div>
</ cf out put >

That works, but it's pretty tedious. And if you think about it, the date will be formatted in a way that is not that meaningful to the
end user.

Instead of "April 27, 2009 10:10 pm," it may be more helpful to display "a few minutes ago" or "2 hours ago." This can be
accomplished with a Wheels date helper calledt i meAgol nWr ds() .

<cf out put query=onment s'>
<di v cl ass=coment >
<h2>#coments.titl e# h2>
<p classztimestanmp>(#ti meAgol nWords(comrents. cr eat edAt x#p>
<p>#comment s. comment p>
</ div>
</ cf out put >
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With that minimal change, you have a prettier presentation for your end users. And most important of all, it didn't require you to
do anything fancy in your code.

Media Helpers

Working with media is also a walk in the park with Wheels. Let's jump into a few quick examples.

Style Sheets

First, to include CSS files in your layout, you can use the st yl eSheet Li nkTag() function:

<l--- layout.cfm--->
<cf out put >

#styl eSheet Li nkTag(" mai n") #
</ cf out put >

This will generate the <l i nk> tag for you with everything needed to include the file at st yl esheet s/ mai n. css.

If you need to include more than one style sheet and change the media type to "print" for another, there are arguments for that as
well:

#styl eSheet Li nkTag(sources="nmi n, bl og") #
#styl eSheet Li nkTag(source="printer", media="print")#

Lastly, you can also link to stylesheets at a different domain or subdomain by specifying the full URL:

#styl eSheet Li nkTag(
source="http://aj ax. googl eapi s. com aj ax/ | i bs/jqueryui/1l.7.0/thenes/cupertino/jquery-ui.css"

) #

JavaScript Files

Including JavaScript files is just as simple with the j avaScri pt | ncl udeTag() helper. This time, files are referenced from the
j avascri pts folder.

#j avaScri ptl ncl udeTag("j query") #

Like with style sheets, you can also specify lists of JavaScript includes as well as full URLs:

#j avaScri ptl ncl udeTag("https://aj ax. googl eapi s. com aj ax/libs/jquery/1.4.4/jquery.mn.js")#

Displaying Images

Wheels's i mageTag() helper also provides some simple, yet powerful functionality:
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<cf out put >
#i mageTag("| ogo. png") #
</ cf out put >

With this simple call, Wheels will generate the <i ng> tag for i nages/ | ogo. png and also set the wi dt h, hei ght and al t attributes
automatically for you (based on image dimensions and the image file name). Wheels will also cache this information for later use in
your application.

If you need to override the al t attribute for better accessibility, you can still do that too:

#i mageTag( sour ce="1o0go. png", alt="Col dFusi on on Weel s")#

Text Helpers

To illustrate what the text helpers can help you with, let's see a piece of code that includes 2 of the text helpers in a simple search
results page.

<l--- Query of search results --->
<cf par am nanetsear chResul t s"t ype= query™
<l--- Search query provided by user --->

<cf par am nanetpar ans. q" t ypeZ stri ng™
<cf out put >
<p>
#hi ghl i ght (t ext ="Your search for #parans. g#", phrases=parans.q)#
returned #searchResul ts. RecordCount #

#pluralize(word="result", count=searchResults. Recor dCountp#.
</ cf out put >

That code will highlight all occurrences of par ans. g and will pluralize the word "result" to "results" if the number of records in
sear chResul t sis greater than 1. How about them apples? No <cfi f > statements, no extra lines, no nothing.

The functions we have shown in this chapter are only the tip of the iceberg when it comes to helper functions. There's plenty
more, so don't forget to check out the View Helper Functions API.
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Creating Your Own View Helpers

Clean up your views by moving common functionality into helper functions.

As you probably know already, Wheels gives you a lot of helper functions that you can use in your view pages.

Perhaps what you didn't know was that you can also create your own view helper functions and have Wheels automatically make
them available to you. To do this, you store your UDFs (User Defined Functions) in different controller-level helper files.

The vi ews/ hel pers. cf mFile

Once a UDF is placed in this file, it will be available for use in all your views.

Alternatively, if you only need a set of functions in a specific controller of your application, you can make them controller-specific.
This is done by placing ahel pers. cf mfile inside the controller's view folder.

So if we wanted a set of helpers to generally only be available for your user s controller, you would store the UDFs in this file:

vi ews/ users/ hel pers.cfm

Any functions in that file will now only be included for the view pages of that specific controller.

When not to Use Helper Functions

Helper functions, together with the use of Partials, gives you a way to keep your code nice and DRY, but there are a few things to
keep in mind as you work with them.

The hel pers. cf mfiles are only meant to be used for views, hence the placement in the vi ews folder.

If you need to share non-view functionality across controllers, then those should be placed in the parent controller file, i.e.
controllers/Controller.cfc. If you need helper type functionality within a single controller file, you can just add it as a function
in that controller and make it private so that it can't be called as an action (and as a reminder to yourself of its general purpose as
well).

The same applies to reusable model functionality: use the parent file, nodel s/ Model . cf c. Private functions within your children
models work well here, just like with controllers.

If you need to share a function globally across your entire application, regardless of which MVC layer that will be accessing it, then
you can place it in theevent s/ functi ons. cf mfile.

The Difference Between Partials and Helpers

Both partials and helpers are there to assist you in keeping programmatic details out of your views as much as possible. Both do
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the job well, and which one you choose is just a matter of preference.

Generally speaking, it probably makes most sense to use partials when you're generating a lot of HTML and helpers when you're
not.






