Introduction to Marionette:  Application and Initialization
Backbone.js
The architecture of Backbone.js is based on the concepts of MVC, which has a Model, View and Controller (see figure 1)
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Figure 1. Model View Controller (MVC)
The main two benefits of this architecture are separation of concerns and code reusability. The separation of the concerned paradigm involves splitting an application into independent parts that are easier to modify or replace. Code reusability is achieved by rendering a model in different views without the need to implement model functionality in each view.
Unlike MVC, Backbone.js uses an MV* (MV-star) architecture (sometimes it is also referred to as a Model View Collections to satisfy the MVC abbreviation. The controller functionality is merged into the View and Router. Where the Router sees the URL change, fetches the Model and triggers the View to update. The View listens to DOM events and updates the model or navigates through the Router to change views.
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Figure 2. Backbone.js MV*
Backbone.js uses underscore.js a library that provides an “extend” function that allows you to create your own JS objects from the Backbone Model, View and Router objects. This is an OOP Inheritance technique that in effect allows us to create our own model, view and router classes. For example, to create our own Model class we could do this:
// Create the subclass InvoiceItemModel  inheriting from Backbone.Model class.
var InvoiceItemModel = Backbone.Model.extend({
     // Add our own attributes with default values.
    defaults: {
          price: 0,
          quantity: 0
    },
    // Calculate amount.
    calculateAmount: function() {
        return this.get('price') * this.get('quantity');
    }
});
// Create the object like this
var invoiceItemModel = new InvoiceItemModel({
    price: 2,


[bookmark: _GoBack]    quantity: 3
});

// Use object like this
var totalCost = invoiceItemModel.calculateAmount();

Marionette.js
Build on backbone.js and provides features that it is missing.
Marionette provides a number of benefits including:
· Structure, organization, and patterns
· Composite application architecture
· Event-driven architecture with the event aggregator
· Boilerplate for views can be reduced
· Enterprise messaging pattern influence
· Modularization options
· Incremental use; because it's not an all or nothing framework, which means that you can use just the components you need
· Support for nested views and layouts within visual regions
· Built-in memory management and zombie killing in views, regions, and layouts
Because Marionette.js makes working with Backbone.js significantly easier, we will build our applications using Marionette.js rather than vanilla Backbone.js.
The following JS files are needed:
· Underscore.js
· jQuery.js
· Backbone.js
· Backbone.Marionette.js
Our First Application
We’ll build a simple application using a number of components from the framework to get an overview of the process. In this example, we will build a fake bookstore.
Add a HTML page as follows:
<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
</head>
<body>
    <a href="example1.html#hello/Bob">Say Hello to Bob</a><br/>
    <a href="example1.html">By default display books message</a>

    <script src="Scripts/jquery-2.1.1.js"></script>
    <script src="Scripts/underscore.js"></script>
    <script src="Scripts/backbone.js"></script>
    <script src="Scripts/backbone.marionette.js"></script>
    <script src="Scripts/bootstrap.js"></script>
    <script src="Scripts/example1.js"></script>    Change this filename if you wish
</body>
</html>
We are going to add our JS code to a file called “example1.js”
Marionette has a class called Application, so we start by creating it.
var bookStoreApp = new Backbone.Marionette.Application();

Marionette reintroduces the concept of a Controller to Backbone, but these are NOT the same as controllers in the MVC design pattern. In Marionette a controller defines the methods called when routes are matched in the Router. Thus, they are just objects that contain methods that can be called by a Router so they can be declared as just an object literal if you wish. 
var BookStoreController = {
    displayBooks: function () {
        console.log("I will display books...");
    }
};
However, if you use events with the controller these must be disposed of cleanly and the Marionette Controller class does this for you by ensuring that events on the controller are removed correctly. In which case, you create the controller like this:
var BookStoreController = Backbone.Marionette.Controller.extend({
    displayBooks: function () {
        console.log("I will display books...");
    },
});
It is not uncommon to use a mixture of object literal "controllers" and Marionette Controllers but remember only a controller created using the Marionette Controller class will clean up safely for you.
When creating Routers and Controllers, instead of creating a giant single-router file that contains all the routes and functions it’s recommended that you make them small and divide them up as to serve specific purposes within your application. This is in accordance with the principle of “separation of concerns”, the Router just handles the routes and Controller decides what to do when a route matches. However, it should be noted that controllers don't necessarily need a Router because they can also be used as the container for your views.  
A Router defines the routes, the method names associated with each of them and the controller to use. The Backbone framework is designed to build Single Page Applications, pages or parts of the page are displayed in Views. To switch between Views, Backbone uses the URL but expects a # component to be appended to the URL to indicate that the view required.
<a href="example1.html#hello/Bob">Say Hello to Bob</a><br/>    Use the hello/:name
<a href="example1.html">By default display books message</a>   Use the default route
The first anchor tag contains a URL with “#/hello/Bob” that tells Backbone to process the route and associated value “/hello/Bob”.  Backbone also handles default routing, so the second anchor tag will invoke the default route. In the Router, the first route is handled by matching the route filter “hello/:name” and second by the default route filter “”. The “:name” identifies the value following the route name which in this case is “Bob”.  
var BookStoreRouter = Backbone.Marionette.AppRouter.extend({
    controller: new BookStoreController(),     Create the Controller for this Router
    appRoutes: {
        "": "displayBooks",
        "hello/:name": "sayHello"
    }
});
Unlike Backbones the callbacks for the routes are added to the Controller. Hence, the  controller: new BookStoreController() in the above code.
Initialization Using the “start” Event
The Marionette Application class allows you to add callback functions to an event called “start”, which are called when the application starts. You can add an these callbacks using on(), and you can add multiple callbacks if you wish to keep the logic of the start functions separate. These functions will be called when the Applications start() method is called, and any options passed into the start() method will be passed to each of these functions.
Note: In versions pre-version 3, Marionette supported initializer functions but these are now deprecated and we should use callbacks or promises instead.
bookStoreApp.on('start', function (options) {

    var bookStoreRouter = new BookStoreRouter();

    if (options) {
        window.alert("Hello from start router function with start data: " 
              + options.textdata);
    }
    else {
        window.alert("Hello from start router function");
    }
});
The “options” argument here, is a value passed to the function when the Application start() method is called.
bookStoreApp.start({ textdata: "Hi There" });   Options containing “textdata”
There are variations to this. 
Firstly, you don’t need to create the bookStoreRouter variable because the constructor for the Router class adds the routes to the Backbone.History for you and then becomes redundant. So the following works:
bookStoreApp.on('start', function (options) {

    new BookStoreRouter();        Look no variable to store the object

    if (options) {
        window.alert("Hello from start router function with start data: " 
              + options.textdata);
    }
    else {
        window.alert("Hello from start router function");
    }
});
Secondly, if you wish you can add a controller to the Router in the constructor like this instead of in the Router class definition above.
bookStoreApp.on('start', function (options) {

    new BookStoreRouter({ controller: new BookStoreController()});

    if (options) {
        window.alert("Hello from start router function with start data: " 
              + options.textdata);
    }
    else {
        window.alert("Hello from start router function");
    }
});
We’ll add a second callback that will start backbone.js, really just for demonstration purposes.
bookStoreApp.on('start', function (options) {   Handle the Application “start” event
    if (Backbone.history) {
        Backbone.history.start();               Start Backbone
    }
    window.alert('Message from Application start method');
});
Actually, the events defined by the Marionette Application class are:
· start --              signalled when the Application has started and all initializer functions have all                     
                           been  called
· before:start -- signalled before the initializer functions are called
Since initializer functions are to be deprecated, the future of the “before:start” event is unclear and is perhaps best avoided. 
Use a JavaScript promise if you need a function to be called before the application starts.
doAsyncThings().then(app.start);   Promise, app.start() called after doAsyncThings()
Note: There are two ways to get events, either using “listenTo” or “on”, and they should be used with care. In general, use “listenTo” but in this case we are not going to need to clean up this event because the Application object exists for the lifetime of the application. (See later notes on views)
Start the Marionette application by calling start. 
bookStoreApp.start();
If you have values you want to pass to the initializer functions and start event handler, pass them to the start() method as an object literal (often referred to as a hash).
bookStoreApp.start({ textdata: "Hi There" });
To say hello to Bob, either click on the anchor tag or just type example1.html#hello/Bob  in the browser URL.
The complete code looks like this:
var bookStoreApp = new Backbone.Marionette.Application();           Application

var BookStoreController = Backbone.Marionette.Controller.extend({   Controller
    displayBooks: function () {
        window.alert("I will display books...");
    },
    sayHello: function (name) {
        window.alert("Hello from " + name);
    }
});

var BookStoreRouter = Backbone.Marionette.AppRouter.extend({        Router
    controller: new BookStoreController(),
    appRoutes: {
        "": "displayBooks",
        "hello/:name": "sayHello"
    }
});

bookStoreApp.on('start', function (options) {      Application start event handler

    var bookStoreRouter = new BookStoreRouter();

    if (options) {
        window.alert("Hello from start router function with option data: " 
                  + options.textdata);
    }
    else {
        window.alert("Hello from start router function");
    }
});

bookStoreApp.on('start', function (options) {       Application start event handler
    if (Backbone.history) {
        Backbone.history.start();     Start backbone.js
    }
    window.alert('Start backbone method called');
});

bookStoreApp.start({ textdata: "Hi There" });     Start the Application
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