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Chain of Responsibility 

Intent 

• Avoid coupling the sender of a request to its receiver by giving more than one object a chance to 
handle the request.  

• Chain the receiving objects and pass the request along the chain until an object handles it. 

Motivation 

• A context-sensitive help facility for a graphical user interface.  
• The problem here is that the object that ultimately provides the help isn't known explicitly to the 

object (e.g., the button) that initiates the help request.  

 

 

  

• The object that made the request has no explicit knowledge of who will handle it—we say the 
request has an implicit receiver.  

 

 

• To forward the request along the chain, and to ensure receivers remain implicit, each object on the 
chain shares a common interface for handling requests and for accessing its successor on the 
chain.  
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Applicability 

Use Chain of Responsibility when 

• more than one object may handle a request, and the handler isn't known a priori. The handler 
should be ascertained automatically.  

•  
• you want to issue a request to one of several objects without specifying the receiver explicitly.  
•  
• the set of objects that can handle a request should be specified dynamically.  

Structure 
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Participants 

• Handler (HelpHandler)  
o defines an interface for handling requests.  
o (optional) implements the successor link. 

• ConcreteHandler (PrintButton, PrintDialog)  
o handles requests it is responsible for.  
o can access its successor.  
o if the ConcreteHandler can handle the request, it does so; otherwise it forwards the request 

to its successor.  
• Client  

o initiates the request to a ConcreteHandler object on the chain.  

Collaborations 

• When a client issues a request, the request propagates along the chain until a ConcreteHandler 
object takes responsibility for handling it.  

Consequences 

2.  Reduced coupling.  

o It can simplify object interconnections. Instead of objects maintaining references to all 
candidate receivers, they keep a single reference to their successor. 

3.  Added flexibility in assigning responsibilities to objects.  

o You can add or change responsibilities for handling a request by adding to or otherwise 
changing the chain at run-time.  

o You can combine this with subclassing to specialize handlers statically.  

4.  Receipt isn't guaranteed.  

Implementation 

1. Implementing the successor chain.  
a. Define new links (usually in the Handler, but ConcreteHandlers could define them 

instead).  
b. Use existing links.  

o For example, parent references in a part-whole hierarchy can define a part's 
successor.  

2.  Connecting successors (for new links).  

o The Handler not only defines the interface for the requests but usually maintains the 
successor as well.  
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 class HelpHandler { 
    public: 
        HelpHandler(HelpHandler* s) : _successor(s) { } 
        virtual void HandleHelp(); 
    private: 
        HelpHandler* _successor; 
  }; 
     
    void HelpHandler::HandleHelp () { 
        if (_successor) { 
            _successor->HandleHelp(); 
        } 
    } 

1. Representing requests.  

a. The request is a hard-coded operation invocation.  

o You can forward only the fixed set of requests that the Handler class 
defines.  

a. Use a single handler function that takes a request code (e.g., an integer constant or a string) 
as parameter.  

o This supports an open-ended set of requests.  
o The sender and receiver agree on how the request should be encoded.  
o  
o It requires conditional statements for dispatching the request based on its 

code.  
o  
o There's no type-safe way to pass parameters, so they must be packed and 

unpacked manually.  
 Use separate request objects that bundle request parameters.  
  
 A Request class can represent requests explicitly, and new kinds of 

requests can be defined by subclassing.  
  
 Handlers must know the kind of request (that is, which Request 

subclass they're using) to access these parameters. 

 
      void Handler::HandleRequest (Request* theRequest) { 
        switch (theRequest->GetKind()) { 
        case Help: 
            // cast argument to appropriate type 
            HandleHelp((HelpRequest*) theRequest); 
            break; 
        case Print: 
            HandlePrint((PrintRequest*) theRequest); 
            // ... 
            break; 
        default: 
            // ... 
            break; 
        }} 
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o Subclasses can extend the dispatch by overriding HandleRequest.  
o The subclass handles only the requests in which it's interested; other 

requests are forwarded to the parent class.  
o In this way, subclasses effectively extend (rather than override) the 

HandleRequest operation.  
  class ExtendedHandler : public Handler { 
    public: 
        virtual void HandleRequest(Request* theRequest); 
        // ... 
    }; 
     
    void ExtendedHandler::HandleRequest (Request* theRequest) { 
        switch (theRequest->GetKind()) { 
        case Preview: 
            // handle the Preview request 
            break; 
     
        default: 
            // let Handler handle other requests 
            Handler::HandleRequest(theRequest); 
        } 
  } 

Sample Code 

    typedef int Topic; 
    const Topic NO_HELP_TOPIC = -1; 
     
  class HelpHandler { 
    public: 
        HelpHandler(HelpHandler* = 0, Topic = NO_HELP_TOPIC); 
        virtual bool HasHelp(); 
        virtual void SetHandler(HelpHandler*, Topic); 
        virtual void HandleHelp(); 
    private: 
        HelpHandler* _successor; 
        Topic _topic; 
  }; 
     
    HelpHandler::HelpHandler ( 
        HelpHandler* h, Topic t 
    ) : _successor(h), _topic(t) { } 
     
    bool HelpHandler::HasHelp () { 
        return _topic != NO_HELP_TOPIC; 
    } 
     
    void HelpHandler::HandleHelp () { 
        if (_successor != 0) { 
            _successor->HandleHelp(); 
        } 
    } 
 
  class Widget : public HelpHandler { 
    protected: 
        Widget(Widget* parent, Topic t = NO_HELP_TOPIC); 
    private: 
        Widget* _parent; 
  }; 
     
    Widget::Widget (Widget* w, Topic t) : HelpHandler(w, t) { 
        _parent = w; 
    } 
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  class Button : public Widget { 
    public: 
        Button(Widget* d, Topic t = NO_HELP_TOPIC); 
     
        virtual void HandleHelp(); 
        // Widget operations that Button overrides... 
  }; 
    Button::Button (Widget* h, Topic t) : Widget(h, t) { } 
     
    void Button::HandleHelp () { 
        if (HasHelp()) { 
            // offer help on the button 
        } else { 
            HelpHandler::HandleHelp(); 
        } 
    } 
 
  class Dialog : public Widget { 
    public: 
        Dialog(HelpHandler* h, Topic t = NO_HELP_TOPIC); 
        virtual void HandleHelp(); 
     
        // Widget operations that Dialog overrides... 
        // ... 
  }; 
     
    Dialog::Dialog (HelpHandler* h,  Topic t) : Widget(0) { 
        SetHandler(h, t); 
    } 
     
    void Dialog::HandleHelp () { 
        if (HasHelp()) { 
            // offer help on the dialog 
        } else { 
            HelpHandler::HandleHelp(); 
        } 
    } 
 
  class Application : public HelpHandler { 
    public: 
        Application(Topic t) : HelpHandler(0, t) { } 
     
        virtual void HandleHelp(); 
        // application-specific operations... 
  }; 
     
    void Application::HandleHelp () { 
        // show a list of help topics 
    } 
    const Topic PRINT_TOPIC = 1; 
    const Topic PAPER_ORIENTATION_TOPIC = 2; 
    const Topic APPLICATION_TOPIC = 3; 
     
    Application* application = new Application(APPLICATION_TOPIC); 
    Dialog* dialog = new Dialog(application, PRINT_TOPIC); 
    Button* button = new Button(dialog, PAPER_ORIENTATION_TOPIC); 
    button->HandleHelp(); 
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Known Uses 

• Several class libraries use the Chain of Responsibility pattern to handle user events.  
o MacApp and ET++ : EventHandler  
o TCL library : Bureaucrat  
o NeXT's AppKit : Responder. 

• In the Unidraw framework for graphical editors, a component or a component view may forward 
command interpretation to its parent, which may in turn forward it to its parent, and so on, thereby 
forming a chain of responsibility.  

• ET++ uses Chain of Responsibility to handle graphical update.  
o A graphical object calls the InvalidateRect operation whenever it must update a part of its 

appearance.  
o The default implementation of InvalidateRect forwards the request to the enclosing 

container object.  
o The last object in the forwarding chain is a Window instance.  

  

Related Patterns 

Chain of Responsibility is often applied in conjunction with Composite.  

 


