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Mediator 

Intent 

• Define an object that encapsulates how a set of objects interact.  
• Mediator promotes loose coupling by keeping objects from referring to each other explicitly, and 

it lets you vary their interaction independently. 

Motivation 

• Object-oriented design encourages the distribution of behavior among objects.  
• Such distribution can result in an object structure with many connections between objects; in the 

worst case, every object ends up knowing about every other. 

• Proliferating interconnections tend to reduce object reuse.  
• It can be difficult to change the system's behavior in any significant way. 

• Example: the implementation of dialog boxes in a graphical user interface.  

 

• Often there are dependencies between the widgets in the dialog.  

• Solution: Encapsulating collective behavior in a separate mediator object.  
o A mediator is responsible for controlling and coordinating the interactions of a group of 

objects.  
o The objects only know the mediator, thereby reducing the number of interconnections. 
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Applicability 

• A set of objects communicate in well-defined but complex ways. The resulting interdependencies 
are unstructured and difficult to understand.  

• Reusing an object is difficult because it refers to and communicates with many other objects.  
• A behavior that's distributed between several classes should be customizable without a lot of 

subclassing.  
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Structure 

 

  

 

Participants 

• Mediator (DialogDirector)  
o defines an interface for communicating with Colleague objects.  

• ConcreteMediator (FontDialogDirector)  
o implements cooperative behavior by coordinating Colleague objects.  
o knows and maintains its colleagues.  

• Colleague classes (ListBox, EntryField)  
o each Colleague class knows its Mediator object.  
o each colleague communicates with its mediator whenever it would have otherwise 

communicated with another colleague.  

Collaborations 

• Colleagues send and receive requests from a Mediator object.  
• The mediator implements the cooperative behavior by routing requests between the appropriate 

colleague(s).  
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Consequences 

1. It limits subclassing.  

o Changing object collaboration behavior requires subclassing Mediator only;  
o Colleague classes can be reused as is.  

2.  It decouples colleagues.  

o You can vary and reuse Colleague and Mediator classes independently.  

3.  It simplifies object protocols.  

o A mediator replaces many-to-many interactions with one-to-many interactions between the 
mediator and its colleagues.  

o One-to-many relationships are easier to understand, maintain, and extend.  

4.  It abstracts how objects cooperate.  

o Making mediation an independent concept and  
o Encapsulating it in an object lets you focus on how objects interact apart from their 

individual behavior.  

5. It centralizes control.  

o The Mediator pattern trades complexity of interaction for complexity in the mediator.  
o It can make the mediator itself a monolith that's hard to maintain.  

Implementation 

1. Omitting the abstract Mediator class.  

o There's no need to define an abstract Mediator class when colleagues work with only one 
mediator.  

2.  Colleague-Mediator communication.  

o Approach 1: Implement the Mediator as an Observer using the Observer pattern.  
 Colleague classes act as Subjects, sending notifications to the mediator whenever 

they change state.  
 The mediator responds by propagating the effects of the change to other colleagues.  

o Approach 2: Define a specialized notification interface in Mediator that lets colleagues be 
more direct in their communication.  

 Smalltalk/V solution: When communicating with the mediator, a colleague passes 
itself as an argument, allowing the mediator to identify the sender.  
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Sample Code 

  class DialogDirector { 
    public: 
        virtual ~DialogDirector(); 
     
        virtual void ShowDialog(); 
        virtual void WidgetChanged(Widget*) = 0; 
     
    protected: 
        DialogDirector(); 
        virtual void CreateWidgets() = 0; 
  }; 
 
  class Widget { 
    public: 
        Widget(DialogDirector*); 
        virtual void Changed(); 
     
        virtual void HandleMouse(MouseEvent& event); 
        // ... 
    private: 
        DialogDirector* _director; 
  }; 
 
    void Widget::Changed () { 
        _director->WidgetChanged(this); 
    } 
 
  class ListBox : public Widget { 
    public: 
        ListBox(DialogDirector*); 
     
        virtual const char* GetSelection(); 
        virtual void SetList(List<char*>* listItems); 
        virtual void HandleMouse(MouseEvent& event); 
        // ... 
  }; 
     
  class EntryField : public Widget { 
    public: 
        EntryField(DialogDirector*); 
     
        virtual void SetText(const char* text); 
        virtual const char* GetText(); 
        virtual void HandleMouse(MouseEvent& event); 
        // ... 
  }; 
 
  class Button : public Widget { 
    public: 
        Button(DialogDirector*); 
     
        virtual void SetText(const char* text); 
        virtual void HandleMouse(MouseEvent& event); 
        // ... 
  }; 
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    void Button::HandleMouse (MouseEvent& event) { 
        // ... 
        Changed(); 
    } 
 
  class FontDialogDirector : public DialogDirector { 
    public: 
        FontDialogDirector(); 
        virtual ~FontDialogDirector(); 
        virtual void WidgetChanged(Widget*); 
     
    protected: 
        virtual void CreateWidgets(); 
     
    private: 
        Button* _ok; 
        Button* _cancel; 
        ListBox* _fontList; 
        EntryField* _fontName; 
  }; 
 
    void FontDialogDirector::CreateWidgets () { 
        _ok = new Button(this); 
        _cancel = new Button(this); 
        _fontList = new ListBox(this); 
        _fontName = new EntryField(this); 
     
        // fill the listBox with the available font names 
     
        // assemble the widgets in the dialog 
    } 
 
    void FontDialogDirector::WidgetChanged (Widget* theChangedWidget) { 
        if (theChangedWidget == _fontList) { 
            _fontName->SetText(_fontList->GetSelection()); 
     
        } else if (theChangedWidget == _ok) { 
            // apply font change and dismiss dialog 
            // ... 
     
        } else if (theChangedWidget == _cancel) { 
            // dismiss dialog 
        } 
    } 

Known Uses 

• The application architecture of Smalltalk/V for Windows is based on a mediator structure.  
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• Smalltalk/V uses an event mechanism for Pane-ViewManager communication.  
o A pane generates an event when it wants to get information from the mediator or when it 

wants to inform the mediator that something significant happened.  
o An event defines a symbol (e.g., #select) that identifies the event.  
o To handle the event, the view manager registers a method selector with the pane as the 

event's handler. 

    self addSubpane: (ListPane new 
         paneName: 'myListPane'; 
         owner: self; 
         when: #select perform: #listSelect:). 

Related Patterns 

• Facade vs. Mediator  
o Façade  

 abstracts a subsystem of objects to provide a more convenient interface, and  
 Its protocol is unidirectional 

o Mediator  
 enables cooperative behavior that colleague objects don't or can't provide, and  
 the protocol is multidirectional. 

• Colleagues can communicate with the mediator using the Observer pattern. 

 


