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Modeling a Design Pattern with a Class Diagram

1. Create a new project named Design Patterns.

2.  Create a class diagram named Visitor.
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3.  Select Class from the diagram toolbar. Click on the diagram to create a class and name it
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4.  Move the mouse cursor over the Client class and drag out Association > Class to create an
associated class named Visitor.
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5. Right-click on Visitor and select Model Element Properties > Abstract to set it as abstract.
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Sub Diagrams 3 Abstract
Create Parent 4

6. Right-click on the Visitor class and select Add > Operation from the popup menu.

gl A
| Visitor Qr B
” Add ' Attribute Alt+Shift+ A
w I
a Open Specification... Enter Attribute with Getter and Setter
Stereotypes b Operation Alt+Shift+0
Model Element Properties 4 Constructor %
Sub Diagrams 4 Template Parameter
Create Parent »

7. Name the operation "VisitConcreteElement(ConcreteElement)’.

©

Right-click on "VisitConcreteElement()” and select Model Element Properties > Abstract to set
it as abstract.
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il Delete Query

9. Move the mouse cursor over the Visitor class and drag out Generalization > Class to create a
subclass named ConcreteVisitor.

Client Visitor
+VizitConcreteElement{ConcreteElement)

ConcreteVisitor
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10. We need to make the concrete visitors inherit operations from the visitor class. Right-click on
ConcreteVisitor and select Related Elements > Realize all Interfaces from the popup menu.
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11. Move the mouse cursor over the Client class and drag out Association > Class to create an
associated class named ObjectStructure.
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12. Move the mouse cursor over the ObjectStructure class and drag out Association > Class to
create an associated class named Element.

Cliant

Visiter

+VisitConcreteElement|ConcreteElement)

C

+\isitConcreteElement(ConcreteElement)

ObjectStructure

Element

13. Right-click on Element and select Model Element Properties > Abstract to set it as abstract.

14. Right-click on the Element class, select Add > Operation from the popup menu, and name the
operation “Accept(Visitor)".

15. Right-click on “Accept(Visitor)” and select Model Element Properties > Abstract to set it as
abstract. At this point, the diagram becomes:

Client

Visitor

+VisitConcreteElement{ ConcrateElem ent)
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https://lwww.visual-paradigm.com/tutorials/visitordesignpattern.jsp

Page 4 of 17



Visual Paradigm
Visitor Pattern Tutorial

Tutorial

16. Move the mouse cursor over the Element class and drag out Generalization > Class to create
a subclass named ConcreteElement.
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17. We need to make the concrete elements inherit operations from the element class. Right-click
on ConcreteElement and select Related Elements > Realize all Interfaces from the popup

menu.
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18. In practice, there may be multiple "ConcreteVisitor™ classes. To represent this, stereotype the
“ConcreteVisitor™ class as PTN Cloneable. Right-click on the “ConcreteVisitor™ class and select
Stereotypes > Stereotypes... from the popup menu.
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19.

20. Repeat the stereotyping process on the "ConcreteElement’ class.

Tutorial

In the Stereotypes tab of the class specification, select PTN Cloneable and click > to assign it
to the class. Click OK to confirm.

¢
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21. There may be multiple operations in "Visitor’, "Element’, and "ConcreteElement’. To represent

this, stereotype them as PTN Members Creatable by following the same stereotyping steps as
before. At this point, the pattern should look like this:

=
=

Defining the Pattern
1. Select all classes on the class diagram.
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2. Right-click on the selection and select Define Design Pattern... from the popup menu.
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3. Inthe Define Design Pattern dialog box, specify the pattern name as Visitor. Keep the file
name as is. Click OK to proceed.

¢ Define Design Pattern “
Name:

File name: |Visitor.pat

Location

(@) Save to workspace:

() Save to directory:

Directory: |C:\Jsers\John\Applications\Visual Paradigm 11, 1%pin\wpworkspacevp_design_pattern_repo

Destination: C:Users\John'Applications\Visual Paradigm 11. 1\bin \wpworkspace\vp_design_pattern_repo'Visitor. pat

oK Cancel

Applying a Design Pattern to a Class Diagram
In this section, we will use the visitor pattern to model visiting elements in a room.

1. Create a new project named My Room.

2. Create a class diagram named Domain Model.
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3.
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Add Shape
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Show Quality Checker Panel
Synchronize to Entity Relationship Diagram
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Paste View

Paste Model Element
Handi-Selection
Diagram Content
Connectors
Presentation Options
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Zoom

Layout

Select in Tree

Show Link...
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Print...

Export
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Right-click on the class diagram and select Utilities > Apply Design Pattern... from the popup
menu.
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4,

5.

6.

In the Design Pattern dialog box, select Visitor from the list of patterns.

Diagram Element | <All> W

[] Auto Rename

& client
. ConcreteElement
& Accept
Visitor
& concretevisitor

ConcreteElement
. Element

& Accept
Visitor

Client

ConcreteElement

Accept

Visitor

ConcreteVisitor

(& VisitConcreteElement |VisitConcreteElement

ConcreteElement

Element

Accept

Visitor

Remove

Click on ObjectStructure in the overview.

‘

Rename it to RoomElements in the bottom pane.

B objectstructure

|RoomStructure]
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7. Select Element in the overview. In the bottom pane, rename it to RoomElement. Rename the
parameter Visitor in "Accept()’ to RoomElementVisitor.

|+VisﬂCorl:rstsElemsn1{CormtaElamsnﬂ |

ObjectStructure <<PTN Members Creatable>>
Element

+Accept{Visitor)

=<PTN Clonaabla=>>
<<PTN Members Creatabla=>>
Element

+Accept|Visitor)

Diagram Element E Element

[ Auto Rename

E Element RoomElement
& Accept Accept
Visitor RoomElementVisitor|

8.  Select ConcreteElement in the overview. In the bottom pane, rename it to Chair. Rename the
parameter Visitor in "Accept()’ to RoomElementVisitor.

[ At

ObjectStructure <<PTN Members Creatable>>
Element

+Accept(Visitor)

:

<<PTN Cloneabla=>>
<<PTN Members Creatable>>
‘ConcrateElement

+Accept|Visitor)

Diagram Element ﬁ ConcreteElement
[] Auto Rename

E ConcreteElement Chair
@ Accept Accept
Visitor RoomElementyisitor

9. We need two more concrete elements for a bed and a table. Keep "ConcreteElement’ selected,
click the + button, and select Clone... from the popup menu.

reteElement Chair v| o | ‘

ept Accept

RoomElementyisitor

Mew Attribute...

Mew Operation...

Clone... I
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10. Enter "2 as the number of classes to clone. Click OK to confirm.

Input

Please enter the number of classes to clone.

oK % Cancel

11. Inthe bottom pane, rename ConcreteElement2 and ConcreteElement3 to Bed and Table. For
each, rename the parameter Visitor to RoomElementVisitor.

ﬁ ConcreteElement
@ Accept
Wisitor
ﬁ ConcreteElement2
@ Accept
Wisitor
ﬁ ConcreteElement3

3 Accept

Visitor

Chair

Accept
RoomElementyisitor
Bed

Accept
RoomElementyisitor
Table

Accept

RoomElementVisitor

-+

12. Select Visitor in the overview. In the bottom pane, rename it to RoomElementVisitor. Rename
the operation VisitConcreteElement to VisitChair, and its parameter ConcreteElement to Chair.

Cliant

<<PTN Members Creatabla=>>

e ————

Visitor

+VisitConcreteElement|ConcreteElement)

i

<<PTN Cloneable>>
<<PTN Members Creatable>>
C
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Diagram Element E Visitor

[] Auto Rename

B visitor
{3 VisitConcreteElement

ConcreteElement
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VisitChair
Chair|
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13. We need two more operations for visiting the bed and table. Keep Visitor selected, click the +
button, and select New Operation... from the popup menu.

RoomElementVisitor

+11

creteElement | VisitChair

Zlement Chair

Mew Attribute...

Mew Operation...

14. Inthe Operation Specification dialog box, name the operation "VisitBed'.

¢ Operation Specification
References Project Management Quali
Stereotypes Tagged Values Relations Constr
Operation Code Details Java Annotations
General Parameters Raised Exceptions Preconditic
Name: VisitBed
Classifier: &l visitor
Return type:
15. Open the Parameters tab.
¢ Operation Specification
References Project Management Quality
Stereotypes Tagged Values Relations Constraint
Operation Code Details Java Annotations Te
General Parameters % Raised Exceptions Preconditions
Name Type Default Value Direc

16. Click Add... at the bottom, and create a parameter named "Bed" of type "Bed’ in the Parameter
Specification dialog box. Click OK to go back to the Operation Specification dialog box.

0 Parameter Specification
References Project Management Quality
Stereotvoes Tagged Values Constraints 1
General Parameter Code Details Java Ann

Name: Bed
Operation: VisitBed
Tune:
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17. Inthe General page, check Abstract.

® Record... -

[Jteaf []ouery []Ordered Unique

OK Car

18. Click OK to confirm editing.

Tutorial

19. Repeat the previous steps to create one more abstract operation, "VisitTable", which has a
“Table™ parameter.

20. Select ConcreteVisitor in the overview. In the bottom pane, rename it to

& visitor RoomElementyisitor v| o
{3 VisitConcreteElement |VisitChiair v
ConcreteElement Chair
S VisitBed visitBed v
Bed Bed
S VisitTable VisitTable v
Table Table

RoomElementPaintVisitor. Rename the operation VisitConcreteElement to VisitChair, and its
parameter ConcreteElement to Chair.

Client

<<PTN Members Creatable>>

e ——

Visitor
+VisitConcreteElement{ConcreteElement)

]

<<PTN Cleneable=>>
<<PTN Members Creatable>>
ConcreteVisitor
+V/isitConcreteElement(ConcreteElement)

[] Auto Rename

Diagram Element ﬁ ConcreteVisitor

ﬁ ConcreteVisitor ConcreteVisitor W +
{3 VisitConcreteElement |VisitChair w
ConcreteElement Chair
S visitBed VisitBed v
Bed Bed
3 VisitTable VisitTable v
Table Table
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21. We need one more visitor for printing elements' information. Keep “ConcreteVisitor™ selected,
click the + button, and select Clone... from the popup menu.

teVisitor ConcreteVisitor

oncreteElement | VisitChair

teElement Chair
ed VisitBed
Bed

22. Enter "1 as the number of classes to clone. Click OK to confirm.

1

Input

Please enter the number of classes to clone.

Cancel

gl

Mew Attribute...

Mew Operation...

Clone... h

23. In the bottom pane, rename ConcreteVisitor2 to RoomElementinfoVisitor. Rename the operation

VisitConcreteElement to VisitChair, and its parameter ConcreteElement to Chair.

3 visitBed
Bed

3 VisitTable
Table

& concretevisitor2

{3 VisitConcreteElement
ConcreteElement

3 visitBed
Bed

S VisitTable
Table

VisitBed
Bed
VisitTable
Table
RoomElementInfoVisitor|
VisitChair
Chair
VisitBed
Bed
VisitTable
Table

24. Click OK to confirm editing and apply the pattern to the diagram.
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25. Tidy up the diagram. It should become:

Client RoomElement\Visitor

+VisitChair(Chair)
+VisitBed(Bed)
+VisitTable(Table)

i

C RoomEleme ntinfoVisitor

+\isitChair{ Chair) +\isitChair(Chair)

+VisitBed(Bed) +VisitBed(Bed)

+VisitTable(Table) +VisitTable(Table)

RoomStructure RoomElement
+Accept|RoomElementVisitor)
Pay
Table Bed Chair
+A coept( RoomElementVisitor) +Accept(RoomElementVisitor) +Accept| RoomElement\Visitor)
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