Static Classes and the Singleton Pattern
Singleton Pattern:

This pattern provides management of a single instance of a resource that can be shared globally across an application. 

You may use either a static class or the singleton design pattern to achieve this. The singleton pattern should be used if resources need to be instantiated and/or initialized before the singleton object is used (see later notes).

Scenario 1:
A windows application needs to store configuration data as the user performs a series of operations. Let us say that the application requires the user to open a file, and they are allowed to browse directories until they find it. We want to be able to remember the last directory they opened, so if they perform a browse again to open a new file then this will be the directory they will initially be presented with. In other words, we are guessing that the next file will probably be in the same directory. There will probably be lots of similar configuration data we will want to store. Furthermore, let’s assume that we want to save this data when the application is closed and load it again when it’s reopened.
Clearly we should gather all the configuration data together in a class, and it is also obvious that we only need to keep one version of this data so we only want one instance of it. In this case, we will assume that there is no interesting initialization required since the data is just simple types i.e. string, int, etc.

In this case, we should use a static class:

class Configuration

{

    private static string _filePath = “”;

    public static string FilePath
    {

        get { return __filePath; }

        set { _filePath = value; }

    }

    public static  void SaveConfiguration()

    {

    }

    public static void LoadConfiguration()

    {

    }

}

All the attributes, properties and methods of this class are marked as static. This means they are accessed via the class name, you don’t need to instantiate an object from this class. Because they are static there is only one instance of the attributes i.e. there is only one set of values.

The important point to make is that this class is available across all the application so anywhere in your code you can set and read the attribute like this:
Configuration.FilePath = @“C:\SomeDirectory\SomeFile.txt”;  ( Set it

string filePath;

filePath = Configuration.FilePath;  ( Read it

Likewise to save the configuration data and load it again use:

Configuration.SaveConfiguration();    ( Save it

Configuration.LoadConfiguration();    ( Load it

The Singleton Pattern
If the attributes you need to store are objects, or you need to do perform some initialization before you can use the data then the use the 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. To achieve this we prevent the creation of any additional objects by making the constructor private.

class SomeClass

{

    private SomeClass()

    {

    }

}

In the application, if you try to instantiate an object using the new operator it will fail.

SomeClass myObject = new SomeClass();    ( Won’t work !!!!

However, although we want just one single instance of this class to be created, we still need to create it. Although we can’t instantiate an object outside of the class when the constructor is private, we can still instantiate them inside the class itself. Creating it as a static object ensures we only have one instance, which looks like this:

class Singleton
{

    private static readonly Singleton _instance = new Singleton ();  ( One instance
    private Singleton ()

    {

    }

}

We’ve created it but we still can’t use it because it’s private, so we need to create a public static property to gain access to it.

class Singleton

{

    private static readonly Singleton _instance = new Singleton ();  ( One instance

    private Singleton ()

    {

    }

    public static Singleton Instance

    {

        get                                    ( Read it. No set because you mustn’t change it.

        {

            return _instance;

        }

    }

}

Now we can add our attributes, these don’t need to be static because we have created an object. The constructor can now be used to instantiate and/or initialize the attributes as required.

class Singleton

{

    private static readonly Singleton _instance = new Singleton ();

    private SomeOtherClass _myData;    ( Add attributes

    private Singleton ()

    {

        _myData = new SomeOtherClass();   ( Create/Initialize as required

    }

    public static Singleton Instance

    {

        get                                 

        {

            return _instance;

        }

    }

    public SomeOtherClass Data

    {

        get

        {

            return _myData;

        }

    }

}

In the application, you just use the Instance() method to use the Singleton and because this method is static you can use it anywhere you need to. For example, say SomeOtherClass contains a property Name, then here’s how this works:
Singleton.Instance.Data.Name = “Tom”;

Remember, you can do this across the entire application.
Reference: C# 3.5 Design Patterns, O’Reilly
Observational Tasks:
Consider an international airline with a number of servers situated all over the world that are used to process reservations. At different times of the day, some will be heavily loaded and some lightly loaded. Each server can apply to a load balancer to be added or removed from the system temporarily as time goes by. Model this system with the load balancer as a singleton.
