INTRO
About Me!

Personally

Raised in north central Missouri, outdoorsman since before I was potty trained, got married very young and joined the AF as an explosive Ordnance Disposal specialist. Lived and worked in San Antonio, TX for a looong time, but did come back to MO for a couple of years and spent a most fun year working on a contract in las vegas before returning to SA.
I’ve got seven kiddos and recently have become a grampappy. Oh, and the two cats who live with me, too.  
Professionally 
At the tail end of my Air Force job, we got our first computers (circa 1990)…two Zenith 286s. I wasn’t overly excited about it, but did pick up on DBASE III programming pretty quick. After I got out, I went back to school for a degree in electronic engineering and, in 92, took an apprentice-type job at a computer shop working for peanuts in the back of a dark warehouse repairing XTs. Learned enough there to begin teaching myself the rest, took a series of jobs over the next 10 years that resulted in my being exposed to literally every aspect of IT, and eventually found my favorite flavor to be web development. It allowed me to create universally accessible apps while continuing to leverage my love for databases. Been working with CF since version 4.0. 
What I’m going to talk about

Unlike some of those more prominent teachers of frameworks, I did not come to CF having the advantage of a background in Java or any other OO language. Up until a year and a half ago in fact, I was a purely procedural person, using CFCs sparingly, and never having seen the need to instantiate a one of them as an object. In preparation for this presentation, I purposefully did NOT refer to any of the tutorials or posts out there to refresh myself, but rather decided it would probably be of most benefit to you if I simply shared from my own perspective and understanding those things that have been most relevant to my grasping model-glue.  All that I know and understand and share tonight has been acquired by spending countless hours reading, experimenting, and dialoging with peers. The way I understand it all is from a procedural coder’s point of view, and I believe that this gives me a unique and relevant perspective on all of this OO stuff. 

Model-glue itself truly is not complex. It is all of the new concepts, ideas, and ways of thinking that make it “seem” difficult, and so I have opted not to reinvent the wheel. I’m not going to build a blog in nine minutes, nor “whip up” any other app to show you just how “easy” Model glue appears to be…you’ve seen or can easily see all of those tutorials and demonstrations. Instead, we’re going to focus on all of the foundational knowledge: those things that I wish someone had taken the time to explain to me way back when I first dove in to OO, and spend the latter portion of this evening then looking into the details of what makes MG itself tick.

I will likely frequently refer to a project at my day job called CWES in order to expound upon a thing or show it in a real world setting. It’s a large app covering probably every business challenge that could be covered, from creating something configurable in great detail to being able to expose much of its functionality as web services.

There are two things you need in order to know how to “think” about Model-Glue or any other framework: some additions to your personal lexicon, and seeing what is invisible. I will be endeavoring to accomplish both of those this evening. In a sense, instead of giving you a great big fish, I’m going to teach you how to fish.
But first, some OO concepts and details that I know have been relevant to my progress.
OOP – Why? 
There may be some of you asking the same question I did for so long: why should I invest so much time learning this totally new way of coding CF when the way I’ve been doing it still works just as well? Speaking from both sides of this learning curve, I can tell you that the pasture is greener on the other side. Ever looked back on code you wrote years ago and cringe a little bit? We all have. Why? Because now, having learned so much more, we can see that, although our code back then was really good for where we were at, there are better, more efficient ways of doing the same thing. Over time we grow and evolve, incorporating new knowledge and understandings, becoming more and more refined in our art. OO IS the next step in that evolution, it really is. I can speak now from experience, that once you have gotten yourself over that rather steep J-curve, you will likely not be going back to the way you used to do things. My motivation to start climbing came when the buzz about OO with CF was getting louder and louder in the community. Conferences started popping up dealing specifically with it, buzzwords such as “MVC” and “frameworks” started to appear at the watercooler. Not being one who can stand to be left by the wayside, I dove in to find out what this was all about. For the past year, maybe more, I’ve forced myself to drink the kool-aid no matter what the side effects…and I’m so glad I did. So, my top three reasons for recommending OO, in order of importance.
Code Segregation/Encapsulation

This is the more relevant reason I have found to adopt an OO coding style. By segregating our code according to functionality, it allows for much easier and larger enterprise-level growth of an application. Because I have a certain type of code packaged neat and tidy in one specific area, anytime I need to make a change and have it globally take effect, I already know where to go. AND, more importantly, by using OO I can much more successfully divvy work up among my team for parallel production without the need for a lot of coordinated effort (overwriting changes, etc.).
Code Re-Use

Code re-use…the reason most often given for why you should adopt OO coding styles. For my team and I, this is NOT the most important reason to adopt it. In reality, we don’t (haven’t) re-used many of our components elsewhere. So I’d put this reason at the bottom of the justification list.
Job Security

I could be wrong, but my instincts tell me, based on the sheer strength and momentum of the OO movement, is that those coders who don’t learn OO will be left behind. Perhaps not jobless; but I perceive a gap in pay on the horizon that will be biased towards those who have OO experience under their belt. Gone are the days of diving into someone’s app and starting at their index file to “trace” program flow. Not any more…if you aren’t familiar with some of the more popular frameworks, with reading component documentation, with how a typical MVC application is structured…your prospects will be limited. Just my opinion, mind you, but career progression typically depends on knowledge progression.
CFCs as Objects

I’m assuming we all know what a CFC is. In my simplest terms, it’s a collection of functions that are all related somehow; a library of functionality all wrapped up in this special Coldfusion file type known as a “component”. Cool. Keeps things organized, right? Until this past year, however, I never once saw the need to instantiate a component as an object. From where I was standing, the only reason to do this would be for the sake of novelty in being able to call the function in dot notation rather than using the cfinvoke tag. The main difference though, and what makes using CFCs as objects so useful, is that when you instantiate the booger, it sticks around..a living entity that your code can interact with. And if you happen to put your instantiated object into session or application, you only ever have to create it once and it’s “alive” for the duration. In a nutshell, a coldfusion object is an instance of a CFC; a CFC that has been instantiated.
Scope
THIS, VARIABLES, and VAR Scopes

These are three of the variable scopes that are found within the world of a ColdFusion object, and three scopes that can make you pull the rest of your hair out when you don’t know how to think about them. In a nutshell, you’re looking at three increasing levels of variable privacy, from most liberal to most private.

The “THIS” scope holds items that can be directly accessed from anywhere inside OR outside of the object itself. Consider the following example of an instantiation of the myTest.cfc that has a variable called THIS.GLOBALVAL within it’s INIT method:

<cfscript>

            myTestObj = CreateObject(“component”,”myTest”).Init();

            myTestObj.GlobalVal = “I set you from outside of the object!”;
</cfscript>

In this example, because the variable GlobalVal was put into the THIS scope within our object, our application could directly access it as a property. Cool, if that’s what you intended to happen. Not cool if it wasn’t.

 

The VARIABLES scope within a component object is a scope that can be accessed by any method within the object at any time, in real time. In other words, if our component had set up a variable called Variables.LimitedVal, all methods will be sharing that one instance of the variable. If method one sets it to “5”, and later the app calls method two which reads that variable, it will see the value “5”. Any attempt, however, from outside the object itself to manipulate that value will result in an error. The following would FAIL:

<cfscript>

            myTestObj = CreateObject(“component”,”myTest”).Init();

            myTestObj.LimitedVal = “I set you from outside of the object!”;
</cfscript>

 

And finally, the VAR scope. This scope is one which can be seen only from inside of the actual method itself. For example, I can have three methods, each that use a variable with the same name that was initialized within the VAR scope, and no method will ever see the variable used by the other methods. It is a VITAL thing that you initialize your private variables in the VAR scope inside of your methods, because by default they are set up in the VARIABLES scope, and who knows WHAT havoc will occur if you have methods sharing variables that were intended to be private. Consider the following sample of initializing a variable in the VAR scope:

<cffunction access="public" name="sampleMethod" output="false" returntype="void">

                        <cfargument name="headlines" type="array" required="yes" >

                        <cfargument name="sourceID" type="numeric" required="yes">

                        

                        <cfset var iterations = 0>

                        <cfset var urlitems = "">

                        <cfset var newInsertItems = arraynew(1)>

</cffunction>

Only the ‘sampleMethod’ method will be able to see and manipulate those variables set using the ‘var’ scope.

 

As an aside, I have recently been informed that ‘VAR’ isn’t actually a scope, but rather a special sub-scope of the VARIABLES scope. Good info…but for all intents and purposes, you can and should think of VAR as a scope of its own.

Constructors

A practice inherited from the rest of the OO programming world (and a good practice, I might add), an INIT METHOD is a function within a CFC that is typically called the first time you INITialize an object using that CFC. Like this: 

<cfset myNewObject = CreateObject(“component”,”com.rss”).init(“myDSNname”) />

 Why do this, you might ask? For the same reason that one might use an application.cfm template, or an app_globals.cfm template: It’s the place where you can “set up” your CFC with things that will apply to all methods within that CFC (like DSNs). Oh, and one thing that always holds true with an INIT method: it will return THIS. Here is a sample init method:

<cffunction access="public" name="init" output="false" returntype="COM.RSS">

            <cfargument name="dsn" type="string" required="yes" default="">

            <cfset variables.dsn = arguments.dsn>

            <cfreturn this>

</cffunction>

A few points to note:

1. The returntype attribute of the cffunction tag is set to the actual path and name of the CFC itself. In this example, the CFC is named RSS.cfc, and resides in the mapped directory ‘COM’.

2. Any variable residing within the ‘Variables’ scope within the CFC is visible by any and all methods of that CFC at all times. Definitely a shared scope.
3. Returning THIS will result in the return of an object that contains all of the functions found within the CFC. Create an object with a CFC that returns THIS and then dump it with CFDUMP and examine its contents.

Access choices (private, public, remote)

ReturnType

This term is in my lexicon because now that you’re entering the CF OO world, you are going to be returning “custom types”. This is referring to the ‘returntype’ attribute of the CFFUNCTION tag. In the procedural world, I never once had an occasion to return anything other than those common types like STRING, QUERY, ARRAY. However, when using CFCs in an OO context, those little suckers are going to very often be returning THEMSELVES as fully formed, functioning, living objects. When it is the case that a CFC will be returning itself, the ReturnType will be the full cfc path to the component, such as “cfc.controllers.mycontroller”. ah, and be sure to omit that final “.cfc” extension…it doesn’t like, want, or need it. Here’s an example of what I’m talking about:

<cffunction access="public" name="init" output="false" returntype="com.RSS">

            <cfargument name="dsn" type="string" required="yes" default="">

            <cfset variables.dsn = arguments.dsn>

            <cfreturn this>

</cffunction>

Returning a type of “com.RSS” means that the item being returned to the caller (in this case, an instance of the RSS.cfc component itself, which lives within a mapping named “com”) must match in every way the structure of the com.rss component. Sounds redundant, I know, because how could an object not be identical to itself? But consider this possibility: It is possible for me to create a CFC that returns itself, but make the ReturnType equal to a totally different component AS LONG AS the two components have the same methods, arguments, and constructor variables. There won’t be many occasions to do this probably, BUT it does illustrate the fact that using ReturnType to refer to an actual component is to ensure that what is being returned really does match up exactly with the definition of the component referred to in ReturnType. Geez, hope this makes sense.

 Suffice it all to say, that when returning an instance of a component using a <CFRETURN THIS> tag, make sure the ReturnType specified is the complete path to the CFC itself, OR the value “any”. Otherwise, you’ll get the ol’ “Object is not of type bla bla bla” error.

CFProperty tag

Here’s one that took me quite a while to figure out. Although CFPROPERTY looks very important, it’s actually not important at all. It’s a tag provided in order for you to make your Coldfusion components a little more reader friendly WHEN CALLED AS A WEBSERVICE, and even then all it does it give the webservice something to read (metadata) to let the caller know, “Oh, this webservice has these arguments, and here are their names and data types. Including cfproperty in a CFC that isn’t going to be used as a webservice is pretty much, in my opinion, a waste of time. Ignore it unless you have a real and valid reason for using it. I found it to be more a source of frustration and diversion than anything else.
Anatomy of an Object (an instance of a CFC)

Pretty simple…I have properties, I can do things, or both apply.
When Objects use Objects
Some Terms You Should Know (adding to your personal Lexicon…)

Abstraction – possible to get very anal with this one, but don’t. Relax, use the force, and remember that if per chance you didn’t abstract it out enough, you can always go back later and add another level to it.

Façade
Abstraction

Service layer

Model

View

controller
MODEL-GLUE:UNITY

For me, the biggest hurdle wasn’t so much the mechanics of how to write a model-glue app…it was figuring out how to visualize what was actually taking place behind the scenes. Not within the framework code itself…you never have to care about that at all. But this whole “event lifecycle”, which we procedural guys would call the request lifecycle: one browser call from start to finish. I could walk you through building an app, but all that would show you is how easy it is to build an app with MG once you know how it works… but you’d still be left to figure out on your own how it works. I do believe that once you know how to visualize it, putting it together will be much easier, so I’m going to approach it from that perspective.
Who is this Trinity known as Unity???

Model-Glue

Reactor

Coldspring

Where it lives

The framework itself is designed to be “one copy runs many apps”, so it should live somewhere generically located, even if only by a CF mapping. We haven’t found an easy way to change the mapping from being anything other than “ModelGlue” without having to actually do search and replaces on the framework itself, which is probably a bad idea, so all I can offer you in this arena is to say that you should put your copy of MG in a directory or mapping called “ModelGlue”. Coldspring and Reactor come with the framework and should each live in their own respective directories, named or mapped the same as well. This keeps it simple.
Basic configuration – MG, app specific

How does application.cfc fall into the configuration of an MG app? Where is the “right” place to put your application’s configuration info, such as DSNs, etc.? The answer is that MG allows several avenues for application configuration. You can place values in your application.cfc for instantiation; you can place values directly in MG’s own configuration xml file; you can place config values within a config cfc (aka ‘bean’, ‘object’, etc.). Each will have its pros and cons. For instance, since the general rule of thumb is that only certain objects can talk to the session scope, instantiating those values directly in the session scope could make it difficult to live by your own rules when some object somewhere suddenly has a need for the DSN value. The only way to know for sure how to “best” set up application config info is to try an approach and go with it till you see a pitfall. You could even use a combination of approaches. For our app, configuration is performed via the following files, in order of appearance:

Application.cfc - examined by CF upon every single page load. 

·     On Application start   

·         app name

·         app timeout

·         session management

·         session timeout

·     On Session Start - executed one time during the user's session creation 

·        Initialize wizard structures

·        set default stylesheet

·        set default nav style sheet

·     On Session End - executed one time when the session expires 

·        session structure is cleared

config/ColdSpring.XML
    Coldspring is the AOP/IOC framework for the application, handling the relationships between objects. Settings for individual objects and their relationships and dependencies are set here, including the setup and instantiation of a global CONFIG object. Also within Coldspring.XML are the global configuration settings for Model-Glue (the MVC framework) and Reactor (the ORM framework).

config/ModelGlue.XML
    This file contains CWES' event configuration and program flow. Events, Listeners, Controllers, and Scaffolds are defined here. 
config/ Reactor.XML
    This file contains CWES' table definitions and their relationships to one another. 
Modelglue.xml – The heart and soul of your app

Let’s spend some time in here looking at a partially built out app’s modelglue.xml file.
Modes of operation – Dev, production

Modes of Operation

CWES is built upon the Unity framework, which has two modes of operation: Development, and Production.
How to Toggle Modes
In order to toggle between development and production modes, edit the "reload" property in Coldspring.xml, setting the value to "true" for development or "false" for production. In addition, edit the "debug" property, setting the value to "true" for development or "false" for production.

Refreshing During Development
Because Unity maintains some objects in scopes that aren't typically refreshed, certain types of modifications require certain actions in order to make them manifest. The following table covers the typical mods that require specific reset actions.

	Modification
	Reset Action

	Change to ModelGlue.xml
	 Make sure the "reload" property in Coldspring.xml has a value of  "true"; initialize the app by going to the url [app url]/?init=true

	Changes to Coldspring.XML
	 If reload=true, then there's nothing to do; otherwise, set reload=true, then add sky=blue parameter to the url

	Change to a controller cfc
	 same as above

	Change to a model cfc
	 all changes should be visible real time...nothing to do

	Change to database
	Reactor needs reset. In Coldspring.XML, in the Reactor Bean, make sure mode is development and make sure reload=true. if reload=false, follow steps for Coldspring.xml changes.


DETAILS

Event – how to think about it, what it looks like internally

Walk through a real event lifecycle

MG functions available to interact with the event

Views

Controllers

Let’s architect and implement some functionality using MG

Reactor (final words)

Coldspring (final words)

To do: 

show stubbed out code...need copy of stubbed out elections service layer

Research what model glue functions allow you to interact with the event

Research MG configuration details

MVC and some of my team’s and my “rules of thumb”

Model View Controller…in any OO application, every piece will fall into one of those three areas. Either it’s a view that users physically will look at, it’s some business logic that will be found in the model, or it’s the tiny bit of code required that facilitates the exchange of information between the other two that lives in the controller.
Controller’s job must be minimized…the real work belongs completely in the model.

If coordination between two or more objects is needed, create a service layer to handle that.

A View must always be self-sufficient…never talks to anyone but the ViewState.

Use a persistence façade to talk to session

Use a configuration object to hold application configuration data (DSN, emails, etc.)

Design model objects completely without the framework in mind.

Application Design/Architecture – how we do it

All kinds of formal methodologies and tools out there. We prefer to do it a bit more informally, and in a way that makes our app self-documenting for the most part.
Define basic functionalities (circles diagram)

Ask yourself the general question, “what kinds of data will this app manage? What kinds of things will this app do?” Answers like, “manage users, provide lexicon support, dynamic navigation, help system, messaging/logging, reporting” are what you’re looking for. These answers will give you direction as you break this app on down. 
Perform ontology, one functionality at a time

Ask the questions…”what do I know about myself?”, and “what can I do?”.
Write the stubbed out CFCs and use CFCDoc to make it all self-documenting.

Supplement documentation with an implementation of Canvas Wiki
Why a Framework? Which one? The why and how of it from our perspective

links to cfcdocs and mgdocs tools 
