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Learning Objectives in This Lesson
• Recognize how the Visitor pattern can be applied to enhance expression 

tree operation extensibility.

• Understand the Visitor pattern.

• Know how to implement the Visitor pattern in C++.

• Be aware of other considerations when applying the Visitor pattern.



Consequences

+ Flexibility

• Visitor operation(s) & object structure 
are (relatively) independent

Adding new Visitor implementations won’t affect
the composite structure of the Expression_Tree.

Expression_Tree

Composite_Binary
Node

Composite_Negate
Node

Composite

Add_Node

Composite

Multiply_Node

Composite

Divide_Node

Composite

Subtract_Node

Leaf_Node
Composite

Unary_Node

Component_Node

Visitor                          GoF Object Behavioral

Print_Visitor Evaluation_Visitor

Optimization_Visitor Analysis_Visitor

Visitor

visit(const Leaf_Node &)

visit(const Composite_Negate_Node &)

visit(const Composite_Add_Node &)

visit(const Composite_Subtract_Node &)

visit(const Composite_Divide_Node &)

visit(const Composite_Multiply_Node &) 

…



Consequences

+ Separation of concerns

• Localized functionality in 
the visitor implementation
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Consequences

– Tight coupling

• Circular dependency between 
Visitor & Element interfaces

Adding new Component_Node implementations also 
affects the Visitor API & its implementation.
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Implementation considerations

• Double dispatch

• A mechanism that dispatches a method call to different concrete 
methods depending on runtime types of two objects involved in the call

en.wikipedia.org/wiki/Double_dispatch has more information on Double Dispatch.

accept(evalVisitor)       
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Avoids the need for dynamic downcasts!

http://en.wikipedia.org/wiki/Double_dispatch


Implementation considerations

• API to elements of object structure

• There are trade-offs between 
generality & specificity.

versus
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Requires dynamic downcasts!



Known uses

• ProgramNodeEnumerator
in Smalltalk-80 compiler

• IRIS Inventor scene 
rendering

• java.nio.file.FileVisitor &
SimpleFileVisitor

See docs.oracle.com/javase/8/docs/api/java/nio/file/FileVisitor.html
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https://docs.oracle.com/javase/8/docs/api/java/nio/file/FileVisitor.html


Known uses

• ProgramNodeEnumerator
in Smalltalk-80 compiler

• IRIS Inventor scene 
rendering

• java.nio.file.FileVisitor &
SimpleFileVisitor

• TAO IDL compiler to handle 
different backends

www.dre.vanderbilt.edu/~schmidt/PDF/ami1.pdf has more information on TAO IDL.
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Summary of Visitor Pattern

This pattern sequence simplifies adding new operations w/out affecting tree structure

• Visitor works together with Iterator & Strategy to traverse the Composite-
based expression tree flexibly & extensibly perform designated operations.

Factory Method is also 
involved in this design.
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