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This tutorial is aimed to guide the definition and application of Gang of Four (GoF) factory design

pattern. By reading this tutorial, you will know how to develop a model for the factory pattern, and how
to apply it in practice.

Modeling Design Pattern with Class Diagram
1. Create a new project Design Patterns.

2. Create a class diagram Factory Method.
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3.  Select Class from diagram toolbar. Click on diagram to create a class. Name it as Product.
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4.  Set the Product class abstract by right clicking on it and selecting Model Element Properties >
Abstract from the popup menu.

[
Product

-

Add 3
L]
a Open Specification... Enter

Stereotypes 3
Model Element Properties L4 Visibiliy — »
Sub Diagrams 3 Abstract
Create Parent 3

5.  Move the mouse cursor over the Product class, and drag out Generalization > Class to create
a subclass ConcreteProduct.

FProduct

ConcreteProduct

6. Create a class Creator, and set it as abstract.

7. Right-click on the Creator class, and select Add > Operation from the popup menu.

Creator
||
Add U Attribute Alt+Shift +4
B Open Specification... Enter Operation Alt+Shift+0
Stereotypes b Template Parameter
Maodel Element Properties r

8. Name the operation FactoryMethod(), and make it return Product.

9. Right-click on FactoryMethod(), and select Model Element Properties > Abstract to set it as
abstract.

Creator
+FactoryMethod() | Product
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10. Add a non abstract operation AnOperation() to Creator.

Creator

+AnDperation()

+FactoryMethod() | Product

Tutorial

11. Move the mouse cursor over the Creator class, and drag out Generalization > Class to create a
subclass ConcreteCreator.

12. Make ConcreteCreator inherit the abstract operations provided from Creator by right clicking
on ConcreteCreator, and selecting Related Elements > Realize all Interfaces from the popup

menu.

Creator

+AnDperation()

+FactoryMethod() : Product
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Sub Diagrams
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Selection
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Enter
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13. In practice, the FactoryMethod in ConcreteCreator is expected to return an instance
of ConcreteProduct. Therefore, add a dependency between ConcreteCreator and

ConcreteProduct. Move the mouse cursor over the ConcreteCreator class, and drag out
Dependency > Class to ConcreteProduct. Up to now, the diagram should look like this:

Product

ConcreteProduct

Creator

+FactoryMethod() | Product
+AnOperation()

ConcreteCreator

+F actoryMethod() : Produd
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14. There may be more than one operations in the Creator class. To represent this, stereotype
the Creator class as PTN Members Creatable. Right-click on Creator class and select
Stereotypes > Stereotype from the popup menu.

Cae:mr '.
o +FactoryMethody) : A Add 4
I L a Open Specification... Enter
Fikd Stereatypes 4 auxiliary
Maodel Element Properties 4 boundary
Mave/Copy Members... control
ConcreteCreat
“|+Factoryiethodg : P Sub Diagrams b PHETE
Create Parent 4 entity
Edit Entity Bean
# Cut Enum
Copy 4 enumeration
Delete 3 focus
Duplicate Ctrl+E implementationlass
Selection > Stereatypes...
Creler 3 b
Grouping 3
Styles and Formatting 3
Presentation Options 3
Layer 3
Define Design Pattern...
Related Elements 3
Java Round-trip 3
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15. Inthe Stereotypes tab of class specification, select PTN Members Creatable and click > to
assign it to the class. Click OK to confirm.

@ Class Specification

=)

General | Attributes | Operations

Tagged Values I

Conskrainks |

Class Code Details

| Relations | Template Parameters
Diagrams I References
| Javaannotations |  oRM qQuery Stereotypes

All:

£253 ORM Persistable
£33 ORM User Type
£<34 primitive

£33 PTN Cloneable
£} Session Bean
£33 Struct

£33 type

£33 Typedef

£<54 utility

£33 ¥ SDall

£33 ¥SDattributeGroup
£<3% ¥SDchoice

#2384 ¥SDcomplexType
£54 XSDelement

£33 ¥ SDlist

£254 X SDrestriction
£33 ¥SDsequence
£33 XSDsimpleType
£254 X SDunion

£33 ORM Parameterized Type

m

Edit Sterectypes...

|

Selected:

IE PTN Members Creatable

==

<<

[ o

H Cancel H Apply H Help

16. The Product class should also have its own operations. Repeat step 14 and 15 to stereotype it
as PTN Members Creatable.

17. There may be multiple concrete products and creator. Let's repeat step 14 and 15 to stereotype
ConcreteProduct and ConcreteCreator as PTN Cloneable. The diagram should look like this:

Product

<<PTH Members Creatable>>

<<PTH Cloneable>>
ConcreteProduct

Defining Pattern

<<PTH Members Creatable>>
Creator
+FactoryMethody) : Product
+AnDperation()

<<PTH Cloneable>>
ConcreteCreator

+F actoryMethod() : P redud
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1. Select all classes on the class diagram.

I
! [ <<PTH Members Creatable>> <<PTH Members Creatable=> |,
| Product Creator |
! +FactoryMethod() - Product |
: +AnDOp eration() :
! !
| I
| I
! T l
! <<PTH Cloneable>> | _ <<PTH Cloneable>> X
| ComcreteProduct <~~~ -~~~ -~~~ 77 ConcreteCreator !
X +F actoryMethod() : Product |
| I
I

2.  Right-click on the selection and select Define Design Pattern... from the popup menu.

] Delete 4
<<PTH Members Creatabl itable>>
= Product Duplicate Ctrl+E
m
Selection » et
Order 4
Grouping 4
) Styles and Formatting »
<<PTH Cloneable>> X >
% ConcreteProduct Alignment L S
L Distribute Shapes b Huc
Presentation Options » O
Layer 3
Layout 3
Define Design Pattern...
Related Elements l} 3

3. Inthe Define Design Pattern dialog box, specify the pattern name Factory Method. Keep the
file name as is. Click OK to proceed.

@ Define Design Pattern ﬁ
Name:  |Factory Method| 1
File name: |Factory Method.pat E]
Location

(@) Save to workspace:
() Sawe to directory:

Directory: |C:\vpworkspace|wp_design_pattern_repo

Destination: C:\vpworkspace\vp_design_pattern_repo\Factory Method.pat

OK H Cancel ]

Applying Design Pattern on Class Diagram
In this section, we will try to make use of the factory method pattern to model a part of a text editor.

1. Create a new project Text Editor

2.  Create a class diagram Domain Model.
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3. Right-click on the class diagram and select Utilities > Apply Design Pattern... from the popup
menu.

@ Open Specification...
Add Shape 3
Rename...
Synchronize to Entity Relationship Diagram
Ignore Classes when Synchronizing...

0% Paste View

Paste Model

Handi-Selection 3
Diagram Content »
Connectors 3
Presentation Options 3

% Layers...

Zoom 3
Layout 3

Select in Tree

A% Platform 3
Utilities * Apply Design Pattern...
(&) Print.. [&) visual Diff... &
Export D Synchronize Classes Documentation to ERD...

4. Inthe Design Pattern dialog box, select Factory Method from the list of patterns.

N
@ Design Pattern ﬁ
Patterns:
Factory Method <<PTH Members Creatable>> <<PTH Members Creatable>>
k Product Creator
+FactoryMethod() : Product
+AnDperation()
<<PTH Cloneable>> <<PTH Cloneable>>
ConcreteProduct < __________ ConcreteCreator
+F actoryM ethod() : Produd

Diagram Element | <All=

4

[] Auto Rename

E ConcreteCreator ConcreteCreator

4

@ FactoryMethod FactoryMethod
ﬁ ConcreteProduct ConcreteProduct

ﬁ Creator Creator

4

4
Bl 8.
4 4 4

@ FactoryMethod FactoryMethod
@ AnOperation  AnOCperation
ﬁ Product Product -

Remove Ok H Cancel ]
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5. Click on Product in the overview.

<<PTH Members Creatable>> <<PTH Members Creatable>>
Product Greator
I's +FactoryMethod() : Product
L‘} +AnOperation()

<<PTH Cloneable>> <<PTH Cloneable>>
ConcreteProduct  [S----------~ ConcreteCreator
+F actoryMethod() : P roduct

6. Rename it to TextDocument at the bottom pane.

<<PTH Members Creatable>> <<PTH Members Creatable>>

Product Creator
+FactoryMethod() | Product
+AnOperation()

<<PTH Cloneable>> <<PTH Cloneable>>
ConcreteProduct  [S-—-~-~~--~ -~ Conc reteCreator

+F actoryiethod() : P roduct

Diagram Element ﬁ Product -
[] Auto Rename

E Product TextDocument| I -

7. Click on +, and select New Operation... from the popup menu. We shall create the operations
available in the TextDocument class.

=

Mewr Attribute. ..

Mew Operation...
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8. Inthe Operation Specification dialog box, enter Open as operation name.

-
Operation Specification

It

| Tagged Values I Conskraints I Diagrams I

References I Comments B

ion Code Details | Java Annotations | Template Parameters Stereokypes
General Parameters | Raised Exceptions | Preconditions Postconditions [

Name: |open| I |
Classifier: |!|P|'oduct I E
Return type: | - “:I E]

Type modifier: |<Unspecified>

Visibility: ’public

Scope: [instance

Lower: |

Upper: |

Body condition:

Documentation:
HTML +BJluls==

1=

EC|Fre fA¥*®2WE-@

® Record... -

Abstract Leaf Query [|Ordered [¥] Unique

[ OK ] [ Cancel

(o] [

9. Repeat step 7 and 8 to create operations close, save, reopen.

Diagram Element l . Froduct

-]

Auto Rename
. Product TextDocument - " + ]
& open open -
& close close -
& save save -
& reopen 'eopen -

10. Click on ConcreteProduct in the overview.
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11. Rename ConcreteProduct to PlainTextDocument.

<<PTH Members Creatable>> <<PTH Members Creatable>>

Product Greator
+FactoryMethod() : Product
+AnOperation()

<<PTH Cloneable>> <<PTH Cloneable>>
ConcreteProduct G- — - - - ---- -~ ConcreteCreator
+F actoryethod(]) : P roduc

Diagram Element ﬁ ConcreteProduct -
[ Auto Rename

E ConcreteProduct PlainTextDocument| I -

12. We need to process one more document type for RTF document. Keep ConcreteProduct
selected and click the + button, then select Clone... in the popup menu.

E ConcreteProduct PlainTextDocument

13. Enter 1 to be the number of classes of clone. Click OK to confirm.

Input &I

Please enter the number of classes to clone.
1 I

[ QK ] [ Cancel

14. Enter RTFDocument as class name.

E ConcreteProduct  PlainTextDocument v

E ConcreteProduct RTFDocumentl I -

15. Select the Creator class in overview.
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16. Rename Creator to TextEditor, operations FactoryMethod to createDoc, AnOperation to
newDoc.

E Creator TextEditor -

3 FactoryMethod createDoc -
e AnOperation  newDoc]| I -

17. We need more operations. Click on +, then select New Operation... from the popup menu.

=

MNew Attribute...

Mew Operation...

18. Inthe Operation Specification dialog box, enter loadDoc as name.

"
@ Operation Specification ﬁ
| Tagged Values | Conskraints | Diagrams | References | Comments
ration Code Details I Java Annotations Template Parameters I Stereotypes
General Parameters | Raised Exceptions | Preconditions I Postconditions
Name: loadDoc| I

Classifier: ﬁ Creator E
Return bype: || E]

Type modifier: |<Unspecified > -
Visibility: public =/
Scope:! :instance -
Lower:

Upper:

Body condition:

I_Z)ocumentation: )

HTML ~BIuls==Z|E=S|FRrefAidx2aug-a

® Record... -

[ Abstract [|Leaf [T]Query [7]Ordered [¥]Unique

[ [s]4 ][ Cancel ][ Apply ][ Help
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19.

20. Select ConcreteCreator. Rename ConcreteCreator to MyTextEditor and operation
FactoryMethod to createDoc.

21.

Repeat the previous steps to create operations closeDoc, saveDoc, reopenDaoc.

B creator TextEditor

(& FactoryMethod createDoc
8 AnOperation newDoc

(& loadDac loadDoc
(S closeDoc closeDioc
(& saveDoc saveDoc
8 reopenboc reopenboc

<<PTH Members Creatable>>
Product

<<PTH Cloneable>>

<<PTH Members Creatable>>
Creator

+FactoryMethod() | Product

+AnDperation()

ConcreteProduct < __________ Conc reteCreator

<<PTH Cloneable>>

+F actoryiethod() : P roduc

Diagram Element E ConcreteCreator

[] Auto Rename

E ConcreteCreator  MyTextEditor

8FactoryMethod createDoc|

Click OK to confirm editing and apply the pattern to diagram.

22. Tidy up the diagram. It should become:

TextEditor
+createDoc() - TextDocument

TextDocument +newdoc)
+open() +oadDoci)
+close() +closeDoc)
+save() +saveloc])
+reopen() +recpenD ocl)

RTFD ocument PlainTextD MyTextEditor
< ________ +createDoc() : TexDocument

Resources

1.

2.

Design Patterns.vpp

Factory Method.pat
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Related Links
. Full set of UML tools and UML diagrams
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