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Visitor 

Intent 

• Represent an operation to be performed on the elements of an object structure.  
• Visitor lets you define a new operation without changing the classes of the elements on which it 

operates. 

Motivation 
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Applicability 

• an object structure contains many classes of objects with differing interfaces, and you want to 
perform operations on these objects that depend on their concrete classes.  

•  
• many distinct and unrelated operations need to be performed on objects in an object structure, and 

you want to avoid "polluting" their classes with these operations.  
o Visitor lets you keep related operations together by defining them in one class. When the 

object structure is shared by many applications, use Visitor to put operations in just those 
applications that need them.  

o  
• the classes defining the object structure rarely change, but you often want to define new operations 

over the structure.  
o Changing the object structure classes requires redefining the interface to all visitors, which 

is potentially costly.  
o If the object structure classes change often, then it's probably better to define the operations 

in those classes.  

Structure 

 

 

Participants 

• Visitor (NodeVisitor)  
o declares a Visit operation for each class of ConcreteElement in the object structure.  
o The operation's name and signature identifies the class that sends the Visit request to the 

visitor.  



 3
• ConcreteVisitor (TypeCheckingVisitor)  

o implements each operation declared by Visitor.  
o Each operation implements a fragment of the algorithm defined for the corresponding class 

of object in the structure.  
o ConcreteVisitor provides the context for the algorithm and stores its local state.  
o This state often accumulates results during the traversal of the structure.  

• Element (Node)  
o defines an Accept operation that takes a visitor as an argument.  

• ConcreteElement (AssignmentNode,VariableRefNode)  
o implements an Accept operation that takes a visitor as an argument.  

• ObjectStructure (Program)  
o can enumerate its elements.  
o may provide a high-level interface to allow the visitor to visit its elements.  
o may either be a composite or a collection such as a list or a set.  

Collaborations 

• A client that uses the Visitor pattern must create a ConcreteVisitor object and then traverse the 
object structure, visiting each element with the visitor.  

 

• When an element is visited, it calls the Visitor operation that corresponds to its class. The element 
supplies itself as an argument to this operation to let the visitor access its state, if necessary.  

  

 

 

Consequences 

1. Visitor makes adding new operations easy.  

 

2. A visitor gathers related operations and separates unrelated ones.  

o Related behavior isn't spread over the classes defining the object structure; it's localized in 
a visitor.  

o Unrelated sets of behavior are partitioned in their own visitor subclasses.  
o Any algorithm-specific data structures can be hidden in the visitor.  
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3.  Adding new ConcreteElement classes is hard. 

o . Each new ConcreteElement gives rise to a new abstract operation on Visitor and a 
corresponding implementation in every ConcreteVisitor class.  

o The key consideration in applying the Visitor pattern is whether you are mostly likely to 
change the algorithm applied over an object structure or the classes of objects that make up 
the structure.  

4.  Visiting across class hierarchies.  

o An iterator can't work across object structures with different types of elements.  

o Visitor does not have this restriction.  

5.  Accumulating state.  

 

6.   Breaking encapsulation.  

o The pattern often forces you to provide public operations that access an element's internal 
state, which may compromise its encapsulation.  

Implementation 

• Each object structure will have an associated Visitor class.  

  class Visitor { 
    public: 
        virtual void VisitElementA(ElementA*); 
        virtual void VisitElementB(ElementB*); 
     
        // and so on for other concrete elements 
    protected: 
        Visitor(); 
  }; 

• Each class of ConcreteElement implements an Accept operation that calls the matching Visit... 
operation on the visitor for that ConcreteElement.  

  class Element { 
    public: 
        virtual ~Element(); 
        virtual void Accept(Visitor&) = 0; 
    protected: 
        Element(); 
  }; 
   
  class ElementA : public Element { 
    public: 
        ElementA(); 
        virtual void Accept(Visitor& v) { v.VisitElementA(this); } 
  }; 
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  class ElementB : public Element { 
    public: 
        ElementB(); 
        virtual void Accept(Visitor& v) { v.VisitElementB(this); } 
  }; 
 
  class CompositeElement : public Element { 
    public: 
        virtual void Accept(Visitor&); 
    private: 
        List<Element*>* _children; 
  }; 
     
    void CompositeElement::Accept (Visitor& v) { 
        ListIterator<Element*> i(_children); 
     
        for (i.First(); !i.IsDone(); i.Next()) { 
            i.CurrentItem()->Accept(v); 
        } 
        v.VisitCompositeElement(this); 
    } 

• Double dispatch.  

o single-dispatch: two criteria determine which operation will fulfill a request: the name of 
the request and the type of receiver.  

o Double-dispatch means the operation that gets executed depends on the kind of request and 
the types of two receivers.  

 Accept is a double-dispatch operation. Its meaning depends on two types: the 
Visitor's and the Element's.  

 Double-dispatching lets visitors request different operations on each class of 
element.  

• Who is responsible for traversing the object structure? A visitor must visit each element of the 
object structure.  

o in the object structure,  
o in the visitor, or  
o in a separate iterator object 
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Sample Code 

  class Equipment { 
    public: 
        virtual ~Equipment(); 
     
        const char* Name() { return _name; } 
     
        virtual Watt Power(); 
        virtual Currency NetPrice(); 
        virtual Currency DiscountPrice(); 
     
        virtual void Accept(EquipmentVisitor&); 
    protected: 
        Equipment(const char*); 
    private: 
        const char* _name; 
  }; 
 
  class EquipmentVisitor { 
    public: 
        virtual ~EquipmentVisitor(); 
     
        virtual void VisitFloppyDisk(FloppyDisk*); 
        virtual void VisitCard(Card*); 
        virtual void VisitChassis(Chassis*); 
        virtual void VisitBus(Bus*); 
     
        // and so on for other concrete subclasses of Equipment 
    protected: 
        EquipmentVisitor(); 
  }; 
  
    void FloppyDisk::Accept (EquipmentVisitor& visitor) { 
       visitor.VisitFloppyDisk(this); 
    } 
 
    void Chassis::Accept (EquipmentVisitor& visitor) { 
        for ( 
            ListIterator i(_parts); 
            !i.IsDone(); 
            i.Next() 
        ) { 
            i.CurrentItem()->Accept(visitor); 
        } 
        visitor.VisitChassis(this); 
    } 
  
  class PricingVisitor : public EquipmentVisitor { 
    public: 
        PricingVisitor(); 
     
        Currency& GetTotalPrice(); 
     
        virtual void VisitFloppyDisk(FloppyDisk*); 
        virtual void VisitCard(Card*); 
        virtual void VisitChassis(Chassis*); 
        virtual void VisitBus(Bus*); 
        // ... 
    private: 
        Currency _total;  }; 
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    void PricingVisitor::VisitFloppyDisk (FloppyDisk* e) { 
        _total += e->NetPrice(); 
    } 
     
    void PricingVisitor::VisitChassis (Chassis* e) { 
        _total += e->DiscountPrice(); 
    } 
 
  class InventoryVisitor : public EquipmentVisitor { 
    public: 
        InventoryVisitor(); 
     
        Inventory& GetInventory(); 
     
        virtual void VisitFloppyDisk(FloppyDisk*); 
        virtual void VisitCard(Card*); 
        virtual void VisitChassis(Chassis*); 
        virtual void VisitBus(Bus*); 
        // ... 
     
    private: 
        Inventory _inventory; 
  }; 
 
    void InventoryVisitor::VisitFloppyDisk (FloppyDisk* e) { 
        _inventory.Accumulate(e); 
    } 
     
    void InventoryVisitor::VisitChassis (Chassis* e) { 
        _inventory.Accumulate(e); 
    } 
 
    Equipment* component; 
    InventoryVisitor visitor; 
     
    component->Accept(visitor); 
    cout << "Inventory " 
         << component->Name() 
         << visitor.GetInventory(); 

Related Patterns 

• Composite: Visitors can be used to apply an operation over an object structure defined by the 
Composite pattern. 

• Interpreter : Visitor may be applied to do the interpretation. 

 


