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List

+next():Node
+output()

+ l e() Intege

Leaf

+next():Node
+output()

+ l e() Intege

Node

+next():Node
+output()

+value():Integer

OutputList

https://github.com/UACPSC/outputlist-mlcollard-1


3

Issues

Node

+next():Node
+output()

+value():Integer

Works well for a single operation, e.g.,
output()

Tightly couples output() to list
structure and handling

Adding additional operations requires
changing Node, Leaf, and List, and
any of their derived classes

Supporting divergent applications
means many operations are not related
to the rest of the operations

Want the ability to add operations
without changing the current list class
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Visitor Design Pattern

Behavioral Pattern

Emulates multiple dispatch

Add operations to classes without changing them
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List

+next():Node
+value():Integer

Node

+next():Node
+value():Integer

Leaf

+next():Node
+value():Integer NodeVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

OutputVisitor

+visit(:Node)
+visit(:Leaf)

i it( Li t)

OutputList Problem

https://github.com/UACPSC/outputlist-mlcollard-1/tree/problem
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Problem

NodeVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

When visit() is passed a Node*,
only the visit(Node*) is called, even
if the parameter is a Leaf or List

Polymorphism is not working!
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Dispatch

single dispatch Polymorphism depends on the calling object only

multiple dispatch Polymorphism depends on both the calling object and the argument objects
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single dispatch

E.g., in object-
>operation(argument);

Polymorphism works for object

Polymorphism does not apply to
argument

C++ (and most equivalent languages)
directly support only single dispatch
using a vtable

Polymorphism depends on the calling object only
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multiple dispatch

e.g., object-
>operation(argument);

Polymorphism works for object

Polymorphism works for argument

Polymorphism works for both object
and argument

AKA multimethods

Few languages support multimethods,
e.g., , 

For the rest of the languages, multiple
dispatch is emulated

Polymorphism depends on both the calling object
and the argument objects

CLOS Julia

https://en.wikipedia.org/wiki/Common_Lisp_Object_System
https://en.wikipedia.org/wiki/Julia_(programming_language)
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List

+next():Node
+value():Integer

+accept(:NodeVisitor)

Node

+next():Node
+value():Integer

+accept(:NodeVisitor)

Leaf

+next():Node
+value():Integer

+accept(:NodeVisitor)

accept(NodeVistory* visitor) {
   visitor->visit(this);

}

NodeVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

OutputVisitor

+visit(:Node)
+visit(:Leaf)

OutputList Solution

https://github.com/UACPSC/outputlist-mlcollard-1/tree/solution
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Benefits

List

+next():Node
+value():Integer

+accept(:NodeVisitor)

Node

+next():Node
+value():Integer

+accept(:NodeVisitor)

Leaf

+next():Node
+value():Integer

+accept(:NodeVisitor)

accept(NodeVistory* visitor) {
   visitor->visit(this);

}

NodeVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

OutputVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

All operations are separated from the
list

Can add operations as needed of many
different kinds

Do not have to change the code or
recompile the Node, Leaf, or List

Can add more subclasses as needed

May want to make the visit(Node*)
an empty method that does nothing (a
NOP) so a visitor can ignore a particular
type of Node
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Set of Visitors

NodeVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

OutputVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

PrefixVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)

InfixVisitor

+visit(:Node)
+visit(:Leaf)
+visit(:List)


