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Tutorial

This tutorial is aimed to guide the definition and application of Gang of Four (GoF) singleton design
pattern. By reading this tutorial, you will know how to develop a model for the signletion 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 Singleton.
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3.  Select Class from diagram toolbar. Click on the diagram to create a class. Name it as Singleton.
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4. Right-click on the Singleton class and select Add > Attribute from the popup menu.

o |

- Add C Attribute Alt+Shift+A
a Open Specification... Enter Operation Alt+Shift+0
Stereotypes » Template Parameter
Model Element Properties 4
Sub Diagrams »

5. Name the attribute instance. Set its type as Singleton.

Singh
-instance : Singleton

6. The attribute instance need to be static. Right-click on the attribut and select Model Element
Properties > Scope > Classifier from the popup menu.

a Open Specification... Enter

Stereotypes 3

Model Element Properties 4 Multiplicity 4

New Attribute Alt+Shift+A Visibility 3

Mew Operation Alt+Shift+0 Scope 4 classifier

Sub Diagrams » Type Modifier » [/« | instance L\\’
ﬂ Delete ety

Duplicate Ctrl+E Gefter

Selection 3

7.  Create constructor for the Singleton class. Right-click on Singleton and select Add > Operation

from the popup menu.

Add v Attribute Alt+Shift+A
Open Specification... Enter Operation Alt+Shift+0
Stereotypes ’ Ternplate Parameter L\\\}

Model Element Properties 4

Move/Copy Members...

8. Name the operation Singleton, which follows the Singleton class's name. Change + to - in front
of the operation name to indicate that this is a private constructor.

| |

Singl

-instance : Singleton
Singletan( |

Rl

9. Right-click on Singleton and select Add > Operation from the popup menu.
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10. Name the operation getinstance, and make it return Singleton.

Singleton

-instance : Si n
- Singleton()

+getinstance() : Singleton

Tutorial

11. The operation getinstance need to be static. Right-click on the operation and select Model
Element Properties > Scope > Classifier from the popup menu.

12.
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In practice, there may be operations for accessing data in the Singleton class. To represent this,
stereotype the Singleton class as PTN Members Creatable. Right-click on the Singleton class
and select Stereotypes > Stereotypes... from the popup menu.
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13.

@ Class Specification
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Tagged Values I Constraints I Diagrams I References
Class Code Details | Java Annotations | ORM Query Stereotypes
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£33 metaclass

£33 ORM Abstract Persistable
£33 ORM Component

£33 ORM ID Generator

£33 ORM Parameterized Type
£33 ORM Persistable
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Defining Pattern

Up to now, the diagram should look like this:
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In the class specification dialog box, select PTN Members Creatable and click > to assign it.
Click OK to confirm.
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1. Right-click on the Singleton class and select Define Design Pattern... from the popup menu.

<<PTN Illnmln:s Creatable=>
Singlet
-instance : Singleton Add ’
'Ei;ti:'ﬂ e 0 Open Specification... Enter

- Stereotypes 3
Model Element Properties »

Move/Copy Members...
Sub Diagrams 3
Create Parent 3

Edit
# Cut

Copy »
Delete 3
Duplicate Ctrl+E
Selection 3
Order 3
Grouping 3
Styles and Formatting 3
Presentation Options 3
Layer 3

Define Design Pattern...
Related Elements I} 2
Java Round-trip 3

2. Inthe Define Design Pattern dialog box, specify the pattern name Singleton. Keep the file

name as is. Click OK to proceed.

I@ Define Design Pattern

Mame: | Singleton]| 1
File name: |Singleton.pat
Location
(@) Save to workspace:
() Save to directory:

Directory: (C:\vpworkspace\vp_design_pattern_repo

Destination: C:\wpworkspace\vp_design_pattern_repo\Singleton.pat

OK

] [ Cancel

Applying Design Pattern on Class Diagram
In this section, we are going to apply the singleton pattern in modeling a class registry.

1. Create a new project Class Registry.

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

menu.
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Add Shape
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Ignore Classes when Synchronizing...

2 Paste View
Paste Model

Handi-Selection
Diagram Content
Connectors

Presentation Options

IE Layers...

Zoom
Layout
Select in Tree
AF Platform

| uiilities

* | | Apply Design Pattern...

[2] Print...

Export

I~

[&) Visual Diff...

by

Synchronize Classes Documentation to ERD...

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

@ Design Pattern
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<<PTN Members Creatables>
Si =

-instance : Singleton

-Singleton ()
etinsta 1 Si n

Diagram Element | <aAll=
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5.  Click on Singleton in the ovewview.

<<PTN Members Creatable>>
Singleton
-instance : Singleton

-Singleton ()
atinsta : 8 n

5=

Rename the class Singleton, as well as the constructor to ClassRegistry at the bottom pane.

6.
ﬁ Singleton ClassRegistry -
= instance  |instance -
@ Singleton | ClassRegistry| I -
@geﬂnsmnce getInstance -
7. We need to add an attribute for holding the classes user register. Click on the + button and

select New Attribute... from the popup menu.

e

MNew Attribute...

Mew Operation...

e
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8. Inthe Attribute Specification, enter classMapping as attribute name. Enter Map as type.

.
@ Attribute Specification l&]

[ Tacoed values I Constraints I Diagrams I References I Comments |
General | Attribute Code Details | Java Annotations | XML Schema | Stereotypes |

Name: dlassMapping

Classifier: ﬁ Singleton E]
Iniitial value:

Multiplicity:  |Unspecified w | [] Ordered Unique
Visibility: private -]
Type: Map| I -

Type modifier: | <Unspecified>

Scope: :insmnce

Aggregation: :None

Documentation:

ML - BIujz=z=

EE|FRe fdtweg”

® Record... -

[~ Derived [ Setter [ Getter Abstract

o ) (e ] oy [ oo

9. We need to add operations for registering class and retrieving class by type. Click on the +
button and select New Operation... from the popup menu.

=l

Mew Attribute...

New Operation... [

10. Inthe Operation Specification dialog box, enter registerClass as operation name.

11. Open the Parameters tab.

@ Operation Specification lil

Tagged Values I Constraints I Diagrams I References I Comments

Operatio i Java Annotations | Template Parameters | Stereotypes
General Parameters m Raised Exceptions | Preconditions I Postconditions
[

12. Click Add... at the bottom of specification dialog box.
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13. Inthe Parameter Specification dialog box, enter name as parameter name and set String as

type
[ @ Parameter Specification u
Values | Constraints | References | Comments
General Parameter Code Details |  Java Annotations |  Stereotypes
MName: |narne |

Cperation: |registerCIass |
Type: |String| I - | |:|
Type modifier: | <Unspecified >

Direction: [inout 5 ]

v

Default value: | |

Multiplicity: |Unspeciﬁed v| [[] ordered  [#] Unique
Documentation:
HTML v BIulz==

CEE|Fhe Fatwe 2™

\ ® Record... ~ [

= o) (o) (o] b

14. Repeat steps 12 and 13 to add parameter regClass, and set Class as type. Click OK to confirm.

[ @ Operation Specification E
Tagged Values I Constraints I Diagrams I References I Comments

ati

General Postconditions
Name Type Default Value Direction
name String inout

w
v
[Opeinpeciﬁmﬁon...H Add... H Remove ]
= o) (o ] [y ][]
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15. Click on the + button and select New Operation... from the popup menu.

Tutorial

16. Inthe Operation Specification dialog box, enter getClass as name, and set Class as return

type.

ﬁ Singleton ClassRegistry

@ instance instance

(@ Singleton | ClassRegistry

@ getInstance |getInstance

@ dlassMapping |dassMapping

@ registerClass |registerClass
name name
regClass regClass

& getClass getClass

17. Click OK to apply the pattern to diagram. This is the result:

ClassRegistry
-instance . Class
-class Mapping : Map
-ClassRegistry()
+getinstance() : ClassRegistry
+registerClass(name : String, regClass @ Class)
+getClass() : Class

Resources
1. Design Patterns.vpp

2. Singleton.pat

Related Links
. Full set of UML tools and UML diagrams
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