Singleton or Monostate

Monostate and Singleton are two faces of the same medal (global state):
· monostate forces a behaviour (only one value along all class instances)
· singleton forces a structural constraint (only one instance)
singleton usage is not transparent
i.e.:
Singleton singleton = Singleton.getInstance();
monostate usage is transparent
i.e.:
MonoState m1 = new MonoState();
MonoState m2 = new MonoState(); // same state of m1 
· Problem with Singleton – 
The intent is to ensure that only a single instance of an entity is created, which in turn ensures a single state of that entity which can be shared across threads. But, sharing the only instance we have brings synchronization into picture. Now we have a problem, is there a way to stay away from synchronization as our only instance may have been used extensively?
	public class Singleton {
    private static Singleton instance = null;
    private static String stateVariable = null;
     // Prevent explicit constructions
    private Singleton() {
    }
     // Notice the synchronized keyword here
    public synchronized static Singleton getInstance() {
        if (instance == null) {
            instance = new Singleton();
        }
        return instance;
    }
     /*
     * Getter setter for state variables
     */
}


· [bookmark: _GoBack]How Monostate overcomes this problem- Monostate overcomes this problem by simply allowing more than one instances to be created, while maintaining a single state. Confused? Have a look at the following snippet.
	public class Monostate {
    private static String stateVariable = null;
 
    // Allow explicit constructions
    public Monostate() {
    }
     // Returns the current state
    public String getStateVariable() {
        return stateVariable;
    }
     /*
     * Sets the new state, since the state variable is static. All states are
     * updated.
     */
    public void setStateVariable(String stateVariable) {
        Monostate.stateVariable = stateVariable;
    }
}


Lets Chew over this a little
1. Singleton’s constructor is private to prevent explicit object creation. Since, in monostate we want to allow object creation for two threads, we want more than one instance. One for each thread. Thus, we make the constructor public.
2. Setters and getters remain the same, as they are the ones which update and fetch the state.
3. Is this totally thread safe? No it isn’t.
Not thread safe? So, why should one use it?
1. Is not completely thread safe. But, it of course reduces the synchronization issues.
2. Scenario where it could be useful- In stock market, there are several factors which may affect the performance of a company. Certain global factors which affect the performance should have an atomic state and also must be shared across the various events happening in the share market. So, the state of these global factors must be a monostate.
3. Deletion of the instances will not result in deletion of the state.
4. One wouldn’t subclass a singleton. But monostate can be easily sub-classed and behavior can be overriden.
Comparing Apples with Apples
	Topic
	Singleton
	Monostate

	Overview
	Limits the instantiation to the class to one instance, which implies that it enforces the structure of a singularity.
	Limits the data variables (state) contained within the class to one instance, without enforcing any structural constraints.

	Constructor
	private … ensuring that the class cannot be instantiated, other than by itself.
	public … allowing the instantiation of more than one instance of the class, both by itself and class consumers.

	Advantages
	· Can be applied to any class
· Can be created through derivation (sub classing)
· Class is only created once and only when needed.
	· Users are unaware that they are working with a Monostate pattern … the pattern is transparent.
· Polymorphism is possible by overriding class members, which are not static.
· Lifetime, construction and destruction is controllable.

	Challenges
	· Undefined lifetime … there is no way of destroying a singleton properly, especially with C++ where it could lead to null pointers when dereferencing.
· Each call GetInstance() processes the if(){} logic, which is inefficient.
· Users are aware that they are working with a Singleton because of having to call GetInstance(). The pattern is therefore not transparent.
	· Cannot be applied to just any class.
· Due to multiple constructions and destructions the pattern is not as efficient as the Singleton.
· Due to multiple instantiations, space allocation is worse (more 



