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Command Design Pattern 6
COS 121 — Christoph Stallmann %

Introduction

» Encapsulate a request or action as an
object.

» Classification: Behavioural

Invoker

Action 1 Action 2 Action 3

Receiver
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Reason

* Easy to add new commands.

* Queue different commands and execute
them in order.

* Log different actions.

» Support undoable operations.

Structure

Invoker Command

~> —>

| +execute()

Client T

Receiver ConcreteCommand
state
+action() +execute() |
L]
receiver->action(); J
F
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Participants - Command

* Often abstract.

» Defines an interface for executing a
command or action.

Command

+execute()

Participants - Concrete Command

» Defines a binding between the receiver
and an action.

» Implements the execute function.

* The execute() function calls the
Receiver’s action() function.

ConcreteCommand

-state

rexecute() ——— —t

receiver->action();
F
Cam
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Participants - Receiver

* Knows how to execute a specific action.

* Any class can serve as a Receiver.

Receiver

+action()

Participants - Invoker

» Asks the Command to carry out a
request.

Invoker
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Participants - Client

* The application.

* Creates the Concrete Command and

sets its receiver.

» Often this responsibility is delegated
to the Invoker.

Client

The Process

* |nitial state.

Invoker

Receiver
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The Process

*» Connect the Receiver to the Commands.

Invoker

Command 1 Command 2 Command 3

Receiver

The Process

e Commands are now connected to the

Receiver.

Command 1 Command 2 Command 3

Receiver

Christoph Stallmann - University of Pretoria 6



Department of Computer Science - COS 121 September 2012

The Process

* The Invoker changes or receives
external request.

Invoker

Command 1 Command 2 Command 3

Receiver

The Process

* The Invoker executes a specific
Command.

Invoker

Command 1 Command 2 Command 3

Receiver
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The Process

The Command calls a specific action on
the receiver.

Invoker

Command 3

Command 1 Command 2

Receiver

The Process

The Receiver executes a specific action.

Invoker

Command 1 Command 2 Command 3

Receiver
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The Process

* Depending on the request, the Invoker
might also execute a different command.

Invoker

Command 3

Command 1 Command 2

Receiver

Example - Video

S Nittp://voutu.be/K1XeTF87Ragk
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Example - Layout

Mouse — Invoker

L

Example - Layout

/ Squad — Receiver \

Mouse — Invoker

- Select
@ squad

(@
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Example - Layout

Mouse — Invoker

L

Example - Layout

/ Squad — Receiver \

Mouse — Invoker

click
on the
screen

L

-
o

(@
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Example - Layout

Mouse — Invoker

L

Example - Layout

//V Squad — Receiver ‘\\

Mouse
click on
the
grenade
button

2

Mouse — Invoker

L

-
o

(@
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Example - Layout

Mouse — Invoker

Example - Layout

/ Squad — Receiver \

Mouse

Mouse — Invoker

retreat
button

&L

-
o

(@
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Example - Layout

Mouse — Invoker

L

Example - UML

MouseHandler

ImMoveCommand : Command*
Command

I-mRetreatCommand : Command*
ImThrowGrenadeCommand : Command* [-mSquad : Squad*
HMouseHandler() +Command)
Hselect{squad : Squad*) [+setSquad(squad : Squad*)
I+handleLeftClick() [+executef)

i t+handleButton 1Click() .
mai) | [+handleButton2Click()

. -
-mNumber : int MoveCommand ThrowGr: et
wmber : int)
lrmove() .
Liratreat() rexecute() ) [rexecute()
[+throwGrenade()
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Example - Code

Example - Output

visore@ubuntu: ~/Desktop/Con

File Edit View Search Terminal Help

khkhkhkhkhkdhkhkhkhkhhhdhdhdhddrddddddhddddd

Game Patterns
Command

121 - 2812

moving.
throwing a grenade.

retreating.
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Improvements Achieved

* Decoupling
» Decouples the object that invokes an
operation from the one that performs
it.

* Extensibility:
*» Commands can easily be
manipulated and extended.
* Composition:
* Assemble commands in more
complex composite/macro

commands.
* Addition: .
* Easy to add new Commands. i

Implementation Issues

* Intelligence:

* How intelligent should a command
be?

* One extreme is to delegate
everything to the Receiver, in the
other extreme the Command does
everything.

* Undo and redo operations:

e Commands can undo/redo
operations.

» Command must keep additional state
to handle these operations.

A

8
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Related Patterns

* Chain od Responsibility:

+ Commands can server as request
objects.

» Composite:

* To implement macro Commands.

* Memento:

» Keep state for undo operations.

ERPrototype:

*« Commands can be copied to be
place in a history list.

Command Design Pattern
COS 121 - Christoph Stallmann
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