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How can I define
objects with
dynamically

changing number of
methods?
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Problem Description
!Parameterize objects by an action to perform;

!Specify, queue and execute requests at different 
times;

!Support undo;

!Support logging changes;

!Defining high-level operations.

problem



Command Design Pattern: June 5, 1998

2

© Mehmet Aksit Command Design Pattern

Representing methods (operations) as 
objects

executeexecute
execute

executeexecute
execute

1: extending menus
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Selecting a menu item

aMenuItem

A
Commandexecute

aCommand.executeaCommand.execute

1: extending menus
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Uniform interface for every command

aMenuItem

execute

aCommand.executeaCommand.execute

putCommandputCommand

aCommand.execute

1: extending menus
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Composing menu items

execute

putMenuItem(..) execute

execute

putMenuItem(..)

putMenuItem(..)

clicked

clicked

execute

execute

1: extending menus
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Class diagram
Mechanics

Menu MenuItem
Add(item) clicked

Command
execute

mechanics

Wheels
execute

Water lever
execute

Breaker
execute

Add(item)Add(item)Add(item) clickedclickedclicked

1: extending menus
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Extending the interface of Document
Document

Doc MenuItem
open
close
cut

copy
paste

Command

myDoc.

clickedclicked execute

Menu
Add(item)

open
self.askUser
doc:=Doc.new

Add(item)
open

open
self.askUser
doc:=Doc.new

Document
name?

2: extending app.
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The fixed interface problem
3. ext. obj. interface

Abstraction implement.

m1(..)
implement.m1(..)

m1(..)
implementation

mn(..)
implement.mn(..)

mn(..)
implementation

mn+1(..)
implementation

implement.

?????????
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Adding commands
3. ext. obj. interface

execute

putMenuItem(..) execute

execute

putMenuItem(..)

putMenuItem(..)

??

how to
execute?
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Executing the command

command1

request(aMessage)
command1

command1 command1

what is
the request?

do I have
this?

command1.
execute

command1

3. ext. obj. interface
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Meta-model

name fixed variable

command

coupling
technique

changing
technique

verification
technique

object-oriented techniquesfeaturesreference

clicked,
execute,
add, etc.

meta-model

Menu
Document

Doc MenuItem
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close
cut

copy
paste

Command
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clicked execute

Add(item)

open
self.askUser
doc:=Doc.new

open

Document
name?
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Meta-model (cont’ed)

name fixed variable

command

coupling
technique

changing
technique
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technique

object-oriented techniquesfeaturesreference

operations
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meta-model
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copy
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Command
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Meta-model (cont’ed)

name fixed variable

command

coupling
technique

changing
technique

verification
technique

object-oriented techniquesfeaturesreference
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messages,

encapsulation

clicked,
execute,
add, etc.

operations

meta-model
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Command
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Meta-model (cont’ed)

name fixed variable

command

coupling
technique

changing
technique

verification
technique

object-oriented techniquesfeaturesreference

operations

polymorphic
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encapsulation
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Meta-model (cont’ed)

name fixed variable

command

coupling
technique

changing
technique

verification
technique

object-oriented techniquesfeaturesreference

operations
polymorphic
messages,

encapsulation
composition typing

clicked,
execute,
add, etc.

meta-model

Command
execute

paste
execute

close
execute

open
execute



Command Design Pattern: June 5, 1998

9

© Mehmet Aksit Command Design Pattern

Features

☺Decouples the invoker and executer objects;

☺Commands are first class objects;

☺Command can be composed;

☺Easy to add new commands.

features
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Implementation Issues and possible 
problems

# How intelligent should a command be?

# Supporting undo and redo: Additional state information 
may be needed: (1) from the executer (receiver) object (2) 
arguments of the operation and receiver must provide the 
necessary operations;

# Error accumulation must be avoided.

implementation


