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Why Use Design Patterns?

An anti-pattern is a bad design that is worthy of documenting. Examples of anti-patterns in JavaScript are the following: 
· Polluting the namespace by defining a large number of variables in the global context
· Passing strings rather than functions to either setTimeout or setInterval as this triggers the use of eval() internally.
· Prototyping against the Object object (this is a particularly bad anti-pattern)
· Using JavaScript in an inline form as this is inflexible 
· The use of document.write where native DOM alternatives such as document.createElement are more appropriate. document.write has been grossly misused over the years and has quite a few disadvantages including that if it's executed after the page has been loaded it can actually overwrite the page you're on, whilst document.createElement does not. You can see here for a live example of this in action. It also doesn't work with XHTML which is another reason opting for more DOM-friendly methods such as document.createElement is favorable.

See http://addyosmani.com/resources/essentialjsdesignpatterns/book/

JavaScript Functions Are Objects

Some of the design patterns in JavaScript rely on a neat little trick which is that a function in JavaScript is actually an object which means we can add new attributes and methods to it.

// Functions in JavaScript are objects
var someFunction = function () { }

someFunction.count = 22;
someFunction.text = "Hello";

document.write("Count is " + someFunction.count + "<br/>");

// We can even add functions to object
someFunction.SayHello = function () { document.write("Hello<br/>"); }

someFunction.SayHello();

Note1:
You can even instantiate a function object using new.

function SingletonData() { }                 Define function

var functionObject = new SingletonData();    Create function object

Note2:
Because we are trying to build a class, you should probably add the public attributes and methods to the prototype instead, like this:

var someFunction = function () { }

someFunction.prototype.count = 22;
someFunction.prototype.text = "Hello";
someFunction.prototype.SayHello = function () { }


Now you have to create an object.
var someObject = new someFunction();    Yes you can instantiate the function 
                                          Object

someObject.SayHello();

Actually, when you create declare variables inside the function you are actually adding private attributes to the functions object. Since variables can also contain functions, you can also create private methods in the same way.

var someFunction = function () 
{ 
    var _someNumber = 3;                     someNumber is private
    var SayHello = function ()               SayHello() is private
    { 
        document.write("Hello<br/>"); 
    }

    SayHello();      Can only call it inside the function
}

someFunction.count = 22;       count is public

Although this seems completely mad, this technique can be exploited to great effect by the Module pattern to provide both private and public encapsulation for classes (you will also see this referred to as Closures). Typically, the public method will want to access the private attributes but this is not possible if we add the methods after the functions object is created because the attribute is only available in the functions code block (between the curly brackets).

 var someFunction = function () 
{ 
    var _count = 3;                     someNumber is private
}

someFunction.IncrementCount = function () { _count++; }    Won’t work!!

However, we can return another object from the function, and since this object is created in the functions code block it can use the private attributes. We actually need to call this function to get the return object, so to declare and execute the function we use:

                      declare function     execute function    
var someFunction2 = ( function () {  }  )   ();


This is known as a self invoking function, more on these later.

Here’s an example that creates a private attribute _count and a public method DisplayCount() to display it.

var someFunction2 = (function ()
{
    var _count = 0;           Private attribute  

    return                    Return object literal
    {                 

        DisplayCount: function ()     Public method
        {
            document.write("Incremented count is " + _count + "<br/>");
        }
    };
})();

someFunction2.DisplayCount();    Display the private attribute _count


Notice DisplayCount() is using the private attribute _count.

The Revealing Module Pattern

 This is actually a variant of the Module pattern, which gives us a little more control over what and how attributes & methods are made public. In this pattern you create all the attributes and methods as private, and then just use the returned object to expose them as public when required. It also allows you to rename them, which hides any changes we may make later to the classes code.

 var MyRMD = (function ()
 {
    // Private Attributes
    var _name = "Tom";
    var _hobby = "Boating";

    // Private Methods
    function ReadName()
    {
        return _name
    }

    function ChangeName(name)
    {
        _name = name;
    }

    return {
        // Make attributes and methods public
        hobby: _hobby,
        GetName: ReadName,
        SetName: ChangeName
    };

 })();

By convention, the name MyRMD should start with a lower case letter because it is an object, but we are emulating a class name so I’ll use an upper case letter.

More OOPs

In the above we have used self invoking functions that declare and execute the “class” to create an object immediately i.e. it looked like this

(function ()
{
	 code for “class” goes here
})();

One good reason for using self-invoking anonymous functions is to have some work done without creating global variables. A drawback, of course, is that you cannot execute the same function twice (unless you put it inside a loop or another function). This makes the anonymous self-invoking functions best suited for one-off or initialization tasks. 

We can of course, modify the above code to give us more class-like behaviour, by just declaring the constructor function:

function MyRMDClass()
 {
    // Private Attributes
    var _name = "Tom";
    var _hobby = "Boating";

    // Private Methods
    function ReadName()
    {
        return _name
    }

    function ChangeName(name)
    {
        _name = name;
    }

    return {
        // Make attributes and methods public
        hobby: _hobby,
        GetName: ReadName,
        SetName: ChangeName
    };

 }



Since this function returns the object, you can just create the object by calling the function.

var newObj = MyRMDClass();

In OOPs we would create an object using the new operator, but normally a constructor would not return a value which would make this impossible. However, in JavaScript a constructor is allowed to return an object, and, if it does so, that returned object becomes the value of the new expression. Therefore, we can use the new operator giving us a more OOPs look and feel.


var newObj = new MyRMDClass();  


Singleton Design Pattern

In this pattern, we do create an instance of the class but we only allow one single object instance to be created. You would use where you want to use a common set of attributes or methods throughout your code, and it replaces global variables.

As in the Revealing Module design pattern start by creating a function but create it inside another function.

var Singleton = (function ()
{
    function SingletonData()        Using the Revealing Module pattern
    {
        var _someNumber = 22;

        function GetNumber()
        {
            return _someNumber;
        }

        return {
            Get: GetNumber
        };
    }

})();

Since we only want one object instance of the SingletonData class, we add an instance variable to store it to the Singleton class and provide a public method Instance() to access it. It looks like this:

var Singleton = (function ()
{
    function SingletonData()        Using the Revealing Module pattern
    {
        var _someNumber = 22;

        function GetNumber()
        {
            return _someNumber;
        }

        return {
            Get: GetNumber          Public SingletonData method “Get”
        };
    }

    // Create the one instance.
    var _instance = new SingletonData();

    return {
        Instance: function()        Public Singleton method “Instance”
        {
            return _instance;
        }
    };

})();

To use this Singleton class we use this Instance() method to read the SingletonData object, and then use the public attributes and methods we provided in this class.

var number = Singleton.Instance().Get();   Using SingletonData “Get” method

document.write("Singleton contains value " + number + "<br/>");

Sometimes you want to save memory by not creating the singleton if it is never used or you may just want to delay the creation of the singleton until you need to use it. Lazy initialization waits until the first use of the Instance() method and then creates the object. It looks identical to the previous code, but with the instantiation moved into the Instance() method.

var LazySingleton = (function ()
{
    function SingletonData()
    {
        var _someNumber = 22;

        function GetNumber()
        {
            return _someNumber;
        }

        return {
            Get: GetNumber
        };
    }

    var _instance;                                   Not created here!!

    return {
        Instance: function ()
        {
            // Note:
            // === is an identity operator, are they identical 
            // i.e. same type and same value
            if (_instance === undefined)            Not created yet?
            {
                _instance = new SingletonData();    Create it here
            }
            return _instance;
        }
    };

})();

You use it the same way as before, but the first call causes the creation:

var number;

number = Singleton.Instance().Get();   Created now!!
 
number = Singleton.Instance().Get();   Already created


Assuming a customer has logged into a website, we may them to be able to view and modify their shopping cart using client side script. Since they only have one shopping cart, we would use a Singleton.

Assuming the JSON data looks something like this:

{
    cart: {
        "Clock": 200,
        "Wine": 100,
        "xBox": 400,
        "iPod": 300
    }
}

Although the code might not make much sense yet, hopefully you can see how the design pattern can be used.

var ShoppingCart = (function ()
{
    function CartData()       
    {
        var _cart;        Array of data which is read in JSON format
        var _totalCost;
        var _totalQty;
        var _callback;

        function GetCart()
        {
            return _cart;
        }

        function GetTotalCost()
        {
            return __totalCost;
        }

        function GetTotalQuantity()
        {
            return __totalQty;
        }

        function LoadCart(callback)    Load JSON from a web service
        {
            $.ajax({                              jQuery AJAX call
                cache: false,
                type: "POST",
                url: "WebSumService.asmx/Message",
                data: "{}",
                contentType: "application/json; charset=utf-8",     
                dataType: "json",
                success: UpdateCart,  Data received, call this function
                error: CartError      Got error, call this function
            });

            _callback = callback;
        }

        function UpdateCart(json, status, req)   Called when JSON received
        {
           // Iterate over array calling function for each element passing
           // it the array element index(key) and value
           myCart.cart = $.each(json.cart, function(key, value) 
           {
               _totalCost += value;
               _totalQty++;
           });

           if (_callback === undefined)   Was a callback provided?
           {
               _callback();   Call the provided function
           }
        }

        function CartError(req, status, error)   Called when error occurs
        {
            window.alert("Got error\nstatus: " + status 
                        + "\nrequestStatus: " + req.status 
                        + "\nrequestRdyStatus: " 
                        + req.readyState + "\n" + req.statusText);
        }

        return {
            Cart: GetCart,       
            TotalCost: GetTotalCost,       
            Quantity: GetTotalQuantity,      
            Load: LoadCart       
        };
    }

    // Create the one instance.
    var _instance = new CartData();

    return {
        Instance: function()       
        {
            return _instance;
        }
    };

})();


Use it like this

function CartLoadedCallback()   Function to be called when cart data is read
{
    var cart = ShoppingCart.Instance().Cart();

    var totalCost = ShoppingCart.Instance().TotalCost();

    Display the cart contents now!!!
}

ShoppingCart.Instance().Load(CartLoadedCallback); 


Reference: http://chrisiona.com/learning-modern-javascript/the-singleton-pattern/



Factory Pattern

Sometimes you want to create a number of objects that share a common parent class or interface, and need an identical construction process. Let’s say we want to create a number of different bikes each of which can be assembled, washed and then ridden.

We might create a common interface like this:

var IBike = new Interface("IBike", ['Assemble', 'Ride', 'Wash']);

Next we can create the bikes classes we need, each implementing this interface.

var TriCycle = function () { }
TriCycle.prototype =
{
    Ride: function ()
    {
        document.write("Riding TriCycle<br/>");
    },

    Wash: function ()
    {
        document.write("Washing TriCycle<br/>");
    },

    Assemble: function ()
    {
        document.write("Assembling TriCycle<br/>");
    }
}

var BmxBike = function () { }
BmxBike.prototype =
{
    Ride: function ()
    {
        document.write("Riding BmxBike<br/>");
    },

    Wash: function ()
    {
        document.write("Washing BmxBike<br/>");
    },

    Assemble: function ()
    {
        document.write("Assembling BmxBike<br/>");
    }

}

We will implement the simple Factory Design pattern, where we create a “class” with a method to create the bikes that takes the name of the type of bike we want.

var BikeFactory = function () { }
BikeFactory.prototype =
{
    CreateBike: function (bikeType)    bikeType, name of type of bike reqd
    {
    }
}

Next we simply switch on this name:

var BikeFactory = function () { }
BikeFactory.prototype =
{
    CreateBike: function (bikeType)
    {
        switch (bikeType)
        {
            case "Tricycle":
                break;
            case "BmxBike":
                break;
            default:    
                break;  
        }
    }
}

.... then create each type of bike and return undefined if the type is unknown. We can create a “BmxBike” and a “Tricycle”.

var BikeFactory = function () { }
BikeFactory.prototype =
{
    CreateBike: function (bikeType)
    {
        var bike;

        switch (bikeType)
        {
            case "Tricycle":
                bike = new TriCycle();
                break;
            case "BmxBike":
                bike = new BmxBike();
                break;
            default:    // Let undefined be returned
                break;  // Test for this using value !== undefined
        }

        return bike;
    }
}

We expect them all to be bikes and implement the IBike interface, so we need to check they have implemented this interface. You could do this check in the constructor for each class but not here because I used prototypes.

var BikeFactory = function () { }
BikeFactory.prototype =
{
    CreateBike: function (bikeType)
    {
        var bike;

        switch (bikeType)
        {
            case "Tricycle":
                bike = new TriCycle();
                break;
            case "BmxBike":
                bike = new BmxBike();
                break;
            default:    // Let undefined be returned
                break;  // Test for this using value !== undefined
        }
        implement(bike, IBike );

        return bike;
    }
}

We can now use this factory to create the bikes like this:

var factory = new BikeFactory();
var newBike;

newBike = factory.CreateBike("Tricycle");

newBike = factory.CreateBike("BmxBike");

Since these objects are of the same type IBike, we can add them to a common array and then using a loop we can ride them all. This is quite a common thing to do, for example if you were creating different display components, then you might create them in a factory and then add them to a common display list to be displayed.

var factory = new BikeFactory();
var newBike;
var bikeList = new Array();

newBike = factory.CreateBike("Tricycle");
bikeList[0] = newBike;                      Add to array

newBike = factory.CreateBike("BmxBike");
bikeList[1] = newBike;                      Add to array

for (bike in bikeList)
{
    bikeList[bike].Ride();                  Ride each bike
}

Sometimes in the factory you want to do some common steps for the object creation, for example, may be all the bikes need to be assembled and washed before they are returned. Again because they all implement IBike this can be easily achieved:

var BikeFactory = function () { }
BikeFactory.prototype =
{
    CreateBike: function (bikeType)
    {
        var bike;

        switch (bikeType)
        {
            case "Tricycle":
                bike = new TriCycle();
                break;
            case "BmxBike":
                bike = new BmxBike();
                break;
            default:    // Let undefined be returned
                break;  // Test for this using value !== undefined
        }
        implement(bike, IBike );


        if (bike !== undefined)
        {
            bike.Assemble();     Using the interface IBike
            bike.Wash();
        }

        return bike;
    }
}













