Models and Collections in Backbone
A model is a building brick of any MVC application, which contains data, provides validation, performs access control, and implements specific business logic required by an application. Backbone provides a Model class from which we can inherit.  The simplest method is to create a blank Model and then add attributes when you create an instance of it using an object literal (or hash).
var Model1 = Backbone.Model.extend({
});
var model1Instance = new Model1({     Pass object literal in constructor
    date: '2014-09-24',               Attributes with default values
    text: 'Hello World',
    number: 1234
});
Alternatively, you can set default values when you define the class instead of setting them manually when you create the object. This is the more OOP approach. Of course, you probably want to provide at least some new values for these attributes in the constructor when you create an object. As before, you pass in an object literal into the constructor.
var Model2 = Backbone.Model.extend({
    defaults:                    Define the attributes required with default values
    {
        date: '2014-09-24',
        text: 'Hello World',
        number: 1234,
        unsafetext: "<script>window.alert('xss')</script>",
        result: function () {
            var date = new Date();
            return date.toISOString();
        }()
    }
});

var modelInstance2 = new Model2({    Provide new values in the constructor
    text: "Hi",                      Note: you don’t have to provide all the values
    number: 4567
});
[bookmark: _GoBack]Note: The Model classes constructor actually takes an object hash for the attribute values and some option values defined by backbone.js, the options hash was omitted in the above constructor call.
Constructor passed attributes and options

var modelInstance2 = new Model2(
{                                  Attributes
    text: "Hi",
    number: 4567
},
{                                  backbone.js Model class options
    collection: someCollection
});
If you want to read or write to the attributes, use get() and set() methods. For example, if I want to change the text and read it back I can do the following:
modelInstance2.set({                                Set the text
    'text': 'Sing a song'
});

// Test if attribute exists
if (modelInstance2.get('text') != undefined)        Does the “text” attribute exist? 
{
    var theText = modelInstance2. get('text');      Read the text
    window.alert("Instance 2 has text attribute " + theText);  
}
// Can also use has() to test if attribute exists
if (modelInstance2.has('text') == true)            Does the “text” attribute exist?
{
    window.alert("Instance 2 has text attribute (using has)");
}

modelInstance2.set({                          You can set multiple values together
    text: 'Sing a song 2',
    number: 8901
});
When reading “unsafe” text you may wish to protect against XSS attacks using the escape() method instead of get().
var safeText = modelInstance2.escape('unsafetext');
window.alert("Safe text " + safeText);
When setting attributes you may wish to ensure that the values being provided are valid. The attribute values in the Model are checked whenever the save() method is called by providing a validate() method. Say we want to ensure that an attribute called “number” is always assigned a positive non-zero value.
var MyModel = Backbone.Model.extend({
    defaults:
    {
        number: 1234
    },

    validate: function (attrs)    attrs is the object literal passed into set()
    {
        if (attrs.number <= 0) 
        {
            return "number must be greater than 0";   return error message
        }
    }
});
You can manually check if the model contains valid values using isValid().
var instance = new MyModel ({
    number: -2
});
var valid = instance.isValid();    valid = false
You may also wish to check the attribute values being passed into set() by passing validate =  true. 
var instance = new MyModel ();                         Create the object

instance.set('number', -1, { validate: true });        Try to set the value
If the value is invalid it is ignored by the set() operation i.e. the models value doesn’t change. If you want to know that a validation error occurred there are two ways to do this. 
First, there is an event you can listen for like this:
instance.on("invalid", function (model, error)   model = this instance
{                                                  error = the error message
    window.alert("Validation error " + error);
});
Warning: Calling isValid() doesn’t trigger this event.
Second, you can just directly pass a function to the set(), save(), fetch() or destroy() methods.
instance.set(
     { 'number': -1 }, 
     invalid: function (model, error) 
     {
         window.alert("Validation error " + error);
     }, 
     validate: true
);
Should you wish to modify the model, you can remove an attribute or just discard them all like this:
modelInstance3.unset('number');

// Clear all atttibutes
modelInstance3.clear();

If you place the same object in multiple variables, they all still refer to the same object so changing a model attributes value also changes the value for all the variables referring to that object. Sometimes, you want to duplicate the object so you can have two models with different values. Use clone() like this:
var instanceB = instanceA.clone();
instanceB.set({
    'text': 'Ha Ha'
});
window.alert("Instance A text is " + instanceA.get('text'));
window.alert("Instance B text is " + instanceB.get('text'));   This displays “Ha Ha”
Each model has an automatically set client Id (cid). In addition, it has an “id” attribute which you can set and get it if you wish. When a new model is created, the identifier is empty unless it is manually assigned. 
window.alert("Client Id (cid) is automatically set " + modelInstance.cid);
modelInstance.id = Math.random().toString(36).substr(2);    Generate an id ourselves
window.alert("Id " + modelInstance.id);

Backbone Collections
When developing applications with Backbone, you often need to work with a number of models, which can be organized in a collection. A collection is more than just a JavaScript array. Backbone provides various useful methods to work with it. Moreover, Backbone collection can easily communicate with a REST server to get or post a number of models.
Say we want a collection of book details, we may call the model class BookModel and the collection BookCollection.
var BookModel = Backbone.Model.extend({
    defaults: {
        id: "1",
        name: "First"
    }
});

// Create a collection that contains a number of "BookModel" objects.
// Like a database table.
var BookCollection = Backbone.Collection.extend({
    model: BookModel
});
You can create a collection with an initial array of models, like this:
bookCollection = new BookCollection([
    { id: "1", name:"One" },
    { id: "2", name: "Two" },
    { id: "3", name: "Three" }
]);
If you have created a set of models, you can add them as an initial array instead:
var bookOne = new BookModel();      // Use default values for first book
var bookTwo = new BookModel({
    id: "2",
    name:"Second"
});
var bookThree = new BookModel({
    id: "3",
    name: "Third"
});

var bookCollection = new BookCollection([
    bookOne,
    bookTwo,
    bookThree
]);
Or if you have a collection you can add more models to it using the add() method:
var bookCollection = new BookCollection();
bookCollection.add(bookOne);
bookCollection.add(bookTwo);
bookCollection.add(bookThree);
You can also add a model using create(), and the collection will do the new BookModel() for you and does a save().  It will use a "url" property on the collection to which it can do a REST "POST".
 bookCollection.create({ id: "4", name: "Four" });
Models and Collections
A model has a collection option that can be passed into the models constructor. If you specify this option then the model gains a model.collection property that will be used to indicate which collection the model belongs to, and this is used to help compute the model's url when using REST (see later notes).  This doesn’t add the model to the collection, so this will still need to be done.
var model = new BookModel({},    Specify attributes 
{                                Specify options
    collection: BookCollection
});
However, this approach is not usually necessary because the model.collection property is normally created automatically when you first add a model to a collection i.e. so the model know which collection it belongs to.
var bookOne = new BookModel();      
bookCollection.add(bookOne);   bookOne.collection = bookCollection

