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State 

Intent 

Allow an object to alter its behavior when its internal state changes. The object will appear to change its 
class. 

Also Known As 

Objects for States 

Motivation 

 

 

Applicability 

• An object's behavior depends on its state, and it must change its behavior at run-time depending on 
that state.  

• Operations have large, multipart conditional statements that depend on the object's state.  

Structure 
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Participants 

• Context (TCPConnection)  
o defines the interface of interest to clients.  
o maintains an instance of a ConcreteState subclass that defines the current state.  

• State (TCPState)  
o defines an interface for encapsulating the behavior associated with a particular state of the 

Context.  
• ConcreteState subclasses (TCPEstablished, TCPListen, TCPClosed)  

o each subclass implements a behavior associated with a state of the Context.  

Collaborations 

• Context delegates state-specific requests to the current ConcreteState object.  

• A context may pass itself as an argument to the State object handling the request.  
• Context is the primary interface for clients.  
•  
• Either Context or the ConcreteState subclasses can decide which state succeeds another and under 

what circumstances.  

Consequences 

1. It localizes state-specific behavior and partitions behavior for different states.  

o New states and transitions can be added easily by defining new subclasses.  
o However, it increases the number of classes and is less compact than a single class  
o  
o But it avoids monolithic, complex condition statements and long procedures. 

o Encapsulating each state transition and action in a class elevates the idea of an execution 
state to full object status.  

o  
o That imposes structure on the code and makes its intent clearer. 

2.  It makes state transitions explicit. 

o State objects can protect the Context from inconsistent internal states by rebinding one 
state variable, not several.  

3.  State objects can be shared, if State objects have no instance variables.  

Implementation 

1. Who defines the state transitions?  

o By Context  
o By State, to let the State subclasses themselves specify their successor state and when to 

make the transition.  
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 This requires adding an interface to the Context that lets State objects set the 

Context's current state explicitly.  

o Advantage: makes it easy to modify or extend the logic by defining new 
State subclasses.  

o Disadvantage: one State subclass will have knowledge of at least one other. 

2.  Creating and destroying State objects.  

o Creating State objects by needed  
o Creating them ahead of time and never destroying them.  

Sample Code 

  class TCPOctetStream; 
  class TCPState; 
     
  class TCPConnection { 
    public: 
        TCPConnection(); 
     
        void ActiveOpen(); 
        void PassiveOpen(); 
        void Close(); 
     
        void Send(); 
        void Acknowledge(); 
        void Synchronize(); 
     
        void ProcessOctet(TCPOctetStream*); 
    private: 
        friend class TCPState; 
        void ChangeState(TCPState*); 
    private: 
        TCPState* _state; 
  }; 
 
  class TCPState { 
    public: 
        virtual void Transmit(TCPConnection*, TCPOctetStream*); 
        virtual void ActiveOpen(TCPConnection*); 
        virtual void PassiveOpen(TCPConnection*); 
        virtual void Close(TCPConnection*); 
        virtual void Synchronize(TCPConnection*); 
        virtual void Acknowledge(TCPConnection*); 
        virtual void Send(TCPConnection*); 
    protected: 
        void ChangeState(TCPConnection*, TCPState*); 
  }; 
 
    TCPConnection::TCPConnection () { 
        _state = TCPClosed::Instance(); 
    } 
     
    void TCPConnection::ChangeState (TCPState* s) { 
        _state = s; 
    } 
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    void TCPConnection::ActiveOpen () { 
        _state->ActiveOpen(this); 
    } 
     
    void TCPConnection::PassiveOpen () { 
        _state->PassiveOpen(this); 
    } 
     
    void TCPConnection::Close () { 
        _state->Close(this); 
    } 
     
    void TCPConnection::Acknowledge () { 
        _state->Acknowledge(this); 
    } 
     
    void TCPConnection::Synchronize () { 
        _state->Synchronize(this); 
    } 
 
    void TCPState::Transmit (TCPConnection*, TCPOctetStream*) { } 
    void TCPState::ActiveOpen (TCPConnection*) { } 
    void TCPState::PassiveOpen (TCPConnection*) { } 
    void TCPState::Close (TCPConnection*) { } 
    void TCPState::Synchronize (TCPConnection*) { } 
     
    void TCPState::ChangeState (TCPConnection* t, TCPState* s) { 
        t->ChangeState(s); 
    } 
 
  class TCPEstablished : public TCPState { 
    public: 
        static TCPState* Instance(); 
     
        virtual void Transmit(TCPConnection*, TCPOctetStream*); 
        virtual void Close(TCPConnection*); 
  }; 
     
  class TCPListen : public TCPState { 
    public: 
        static TCPState* Instance(); 
     
        virtual void Send(TCPConnection*); 
        // ... 
  }; 
     
  class TCPClosed : public TCPState { 
    public: 
        static TCPState* Instance(); 
     
        virtual void ActiveOpen(TCPConnection*); 
        virtual void PassiveOpen(TCPConnection*); 
        // ... 
  }; 



 5

• TCPState subclasses maintain no local state, so they can be shared, and only one instance of 
each is required.  

    void TCPClosed::ActiveOpen (TCPConnection* t) { 
        // send SYN, receive SYN, ACK, etc. 
     
        ChangeState(t, TCPEstablished::Instance()); 
    } 
     
    void TCPClosed::PassiveOpen (TCPConnection* t) { 
        ChangeState(t, TCPListen::Instance()); 
    } 
     
    void TCPEstablished::Close (TCPConnection* t) { 
        // send FIN, receive ACK of FIN 
     
        ChangeState(t, TCPListen::Instance()); 
    } 
     
    void TCPEstablished::Transmit (TCPConnection* t, TCPOctetStream* o) { 
        t->ProcessOctet(o); 
    } 
     
    void TCPListen::Send (TCPConnection* t) { 
        // send SYN, receive SYN, ACK, etc. 
     
        ChangeState(t, TCPEstablished::Instance()); 
    } 

Known Uses 

• The HotDraw and Unidraw drawing editor frameworks 

 

 

Related Patterns 

• The Flyweight pattern explains when and how State objects can be shared. 

• State objects are often Singletons. 

 


