COSMIC DESIGN PATTERNSWITH PHP

A tutorial describing in PHP, 13 design pattern®agthe most used.

13 DESIGN PATTERNS ?
It will bring us misfortune !

1 Preamble

This tutorial is for developers who want to discowedeepen design patterns, these programming
models each addressing a particular problem.

(http://en.wikipedia.org/wiki/Design_pattern_%28qauter_science%?29)

Each design pattern is autonomous. It is not nacgss follow the order in which they appear in
this tutorial.

However, Pseudo Factory and Abstract Factory Fgidtethod are three patterns forming a family.
Also Composite relies on Composite Iterator.

The PHP language is used. It's therefore necessdrgve a small web environment and an IDE
(Integrated Development Environment). See the @ndpiools Used" in the appendix.

All PHP code is provided in a separate archiveilabi@ www.smaltek.fr.
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2 STRATEGY PATTERN

The USS Enterprise uses different types of rolmfsetform certain tasks: exploration, intelligence,
taking measurements, and even cleaning the cosrimfdhe Enterprise.

Some walk, others run or fly.

They are aware of their mission parameters inclyithe route to perform. A program can follow
the screen.

Some types of robots can now become invisiblepbsts such SPY.

Captain Kirk says you care to change the prograarder to use these new robots and their ability
to become invisible.

The previous developer used object-oriented progriaugy model with the following classes, and
two implementations:

» Cleaner: cleaning robot. It moves with wheels.

» Spy: intelligence robot. It walks like a human.

Robot stop() and display() methods
move() are defined in the parent class,
stop() because they are common to
display() all types of robots.

Cleaner Spy
move() mowe(}
Each tvpe of robot defines his

own move() method according
to its specifics.

It only remains to add a Disappear() method inmaadel and voila. We can control the invisibility
of robots involved.
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We just received these robots.

These invisible robots are worth a
lot of money so I don't want to lose
a single in a mission. Do it right.

2.1 First approach

Try to add disappear() method to the superclass.

Robot

move()
stop()
dizplay()
dizsappear()

We add an
abstract method. ..

Cleaner

spy |
|

mowve() mowvel)
dizappear() dizappear(}
-

...and we implement
it in the subclasses.

The job was not very difficult, but we quickly fodisome drawbacks:

1. The cleaner robot is not affected by invisibili¥et we will be forced to add a disappear()

method.

2. The display() method that is common to all typesotiiots, as implemented in the
superclass, will have to be adapted for robots wnisibility. Indeed it will, and for them

only, add a visual indicator on the screen forsihility.
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Keep on with this approach to see where it leads.

* On the downside No. 1, let's disappear() methodtgimgleaner class. It's not very pretty,
but it does not create any particular problem.

* On the downside No. 2, we can override the displangthod (give a different
implementation that provided by the superclas§pw class, and all the possible subclasses
that require a particular view of the robot. Hmmniess pretty.

We would get this:

disappear() method Robot
is left empty. p— ' |
stop() We add a display() method
display() that will overwrite the one
dissppear() provided by parent class.
Cleaner Spy
movel) mowel}
dizappear() dizappear()
— display()

It did not look too bad, but ... it seems that stinimg) is missing. Robots measuring sensors
(Sensor-type) have been forgotten. They are usedliect all kinds of information on a given site,
but cannot move. You place them manually on a sitplace them by another robot.

In short, the robot Sensor Type:
* is not affected by the move() and stop() methods.

» s not currently affected by the disappear() method

No problem. We add a Sensor class in which:
* We implement the move() method leaving it empty.
* We implement the disappear() method leaving it gmpt
* we overwrite stop() method leaving it empty.

* we keep the display() method from the superclass.

We get:
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Robot

move() New class with 3
stop() methods overwritten.
dizplayi(}

dizappear()

[

Cleaner Spy Sensor
mowve() mowe(} mowe()
dizsappear(}) disappear(} disappear()

display(} stop()
. .

It is time to take evaluate our approach.

* Intrying to use only the heritage, it is necesgargverride certain methods in subclasses
that require, in order to fit a specific behaviot@inhibit (empty implementation).

* The abstract methods as move() and disappear()bausiplemented in subclasses. This
leads eventually to code duplication. Imagine twmes of robots that have the same way of
moving. They have the same implementation of theaf)anethod. Having to duplicate the
code is often the sign of a bad approach.

» The behaviors of the various types of robots afméé by inheritance, so statically. It is
impossible to change it dynamically at run-time.

» Here things are not too complicated because we bialyethree types of robots. But what
would happen with 15 or 20 different types ? Wislod luck to the person responsible for
the maintenance of such a design !

2.2 Deuxieme approche

OK. I know what you think. Simply create an intedgor each behavior that is not common to all
robots. In this way, the subclasses can implenmgatfaces they just need.

» Cleaner needs to be Movable, Displayable, Stopable.
* Spy needs to be Movable, Disappearable, Display&bigable.

* Sensor needs to be Displayable.
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Changing behaviors are now embedded by interfd¢escorresponding methods have been
removed from the Robot class.

Subclasses implement the interfaces they neednaistidefine the concrete implementation of
these methods.

We get:

<<interfaces== <<interface== <<interface== =<interface==
Robot Movable Disappearable Displayable
other_methods(}

Stopable

| |
move() dizappear) display(] > 7 stop()
J’\wl = f,x:ﬁTlJ e

-
il
-

. .

- r ]
N s 1
il - 1
. -
Lo \ Sensor
Cleaner || .-, Spy
P

[ mowve()
move() move() dizappeary)
stopf) dizappesar() stop()

displayy) dizplayy) e

— Sf‘D,ﬂ{,l

Here we have four interfaces and three subclaseestheoretical maximum of 12 implementations
of interfaces (dotted arrows). Luckily, only 8 & are required.
Imagine this design with by example:

* 6 interfaces.

6 subclasses.

We would be faced with a theoretical maximum ofd®&ed arrows. Unmanageable is not it?
And Spock would not find it fascinating!
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It is not fascinating !

In our first approach, we relied solely on inherida. Our second approach based on interfaces,
sounded interesting, but it turns out it will quickead to a model difficult to maintain.

In addition, both approaches have disadvantagésvihfust want to avoid in object-oriented
programming:
» Code duplication.

* Obligation to implement empty methods.
* Model whose complexity evolves exponentially witle humber of classes or interfaces.
* Rather rigid model that will be hard to change, enttherefore difficult to maintain.

* The robots behaviors are defined in the desigriasises, so it is impossible to dynamically
change it at run time.

2.3 Heading Strategy pattern

Why do we have so much trouble to design a modeffettive classes for our three types of robots
?

The problem is that we try to mix two hardly combplat concepts:

* On the one hand, the behaviors of robots which gaegtly from one type of robot to
another. Consider for example the move() methodknwasv that robots dont move all in the
same way. In addition, some robots dont move at all

* On the other hand, the types of robots which areepts that dont change or little.

Trying to directly involve behaviors that changehtiypes of robots that dont change, we get a
rigid and not evolutionary model. In the best caseéll be fine only if there are only 2 or 3 type$
robots and 2 or maximum 3 behaviors. And prayirag tie would never asked to add a fourth.

Strategy pattern is based on a strong separatiorebe these two sets:

» The concepts that change or may change in thegf@lso known as variability).
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» The concepts that dont change and are unlikelhamge in the future (also known as
commonality).

The first step is to form the two sets:
In our commonality, put concepts that dont havlanging character:

* Robots. Indeed the concept of robot is represdmjeaiparent class Robot, and three
subclasses Spy, Sensor and Cleaner. This designikely to be changed. Adding
additional classes as possible but that does rsat paoblem.

In our variability put the concepts that have anghiag character, ie that must be implemented in a
different way, a type of robot to another:

* Move: all robots do not move in the same way.
» Disappear: some robots are not affected.
» Display: The invisible robots will be displayedardifferent way.

» Stop: some robots are not affected.

o= )

Many ways Ma‘?}' ways
to mowe to display.
extract what can vary
..._................._............_...h_
Robot class
Many ways Many ways to
to stop. :iisappaar

Our Robot class stavs, but \ /
we extracted what can vary.

We are going to implement
the behaviors here.
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2.3.1 Implementing changing behaviors

The different Move behaviors are located in cotecotasses that implement a new interface called
Movable.

This interface contains a Move() method so it niagsimplemented by each class.

<<interfaces»
Movable
We define a class for robots
move()

=T that are not affected by moving.

~

MoveDisabled

MovelsingWheels | |Movelsinglegs

move) move()

move()

That’s the way behaviors will be hidden to Robaissl, which will only see Movable objects.

In other words, the robots will not know the implemation details of their move() method. They
just know they have a move() method.

2.3.2 How to define the behavior of each robot

In our first attempts, the association betweentabi®r and a robot, was frozen in the class
inheritance. This lack of flexibility was the causfeour problems.

Now that these two concepts are completely sepataseat the instantiation of objects, ie at run
time, that we assign each robot the way to moaeghits him.

Do the same for other behaviors (Disappear, Dis@Bé&gp)
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<zinterface==

Dizappearable

dizzppaar() I

U -.
" .
’ 1

DizappearQuick '

<<interfaces=

Displayable

dizsplayy)

DizplayMormally ' DizplayForinvizible
I

DizsappearDizabled I
I

display() | display()

|
dissppeart) | [disappear() |
<<interface==
Stopable
stop() A particular display
; y for mmasible robots.
StopHormally StopDizabled
stop() stop()

Classes for robots
that are not affected
bv a behavior.

These behaviors have been
extracted from the Robot class,
they become directly usable by
any class that would need it.

Yes...

Here is a good example
of code rensability.
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2.3.3 Provide robots behavior

Now we create the link between a robot and behavi@at will be attributed to him.

» First, a robot must have a reference for eachsdighavior. This is a rule that applies to all
types of robots, we create these references iparent class Robot.

* Finally, any robot must use behaviors it has. R We create in the superclass Robot, and
for each behavior, a public method that will bepmssible for the execution of this

behavior.
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Many ways

to move
Each reference will be
associated to a behavior.

Robot Many ways
mylMoveBehavior to display.
myStopBehavior
myDizappearBehavior
myDizplayBehavior
executelovel) ]-
gxecuteStop()
executelizappeari} ﬂ
executelDisplav()

Many ways
to stop.
These methods will
trigger each behavior.
|,
o
Many ways to

I would lilce to lonow
how we code all of it |
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2.34 Coding

It's time to start coding PHP. Start with the bebies/

We have 4 interfaces:

* Movable
» Displayable
» Stopable

* Disappearable

... and 2-3 classes per interface for specific biens.

| Movableinterface:

=?php

interface IMovable {

public function mowve ()

o

Bv agreement interfaces
names begins by "I".

Interface defines a unique move()
method which must be mmplemented
by relevant subclasses.
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The 3 othersinterfaces:

=?php <?php

interface IDisplayable { interface IStopable {
pukblic function Displayl(): public function stopl();

= 7>

<?php

interface IDisappearable {

public function disappear|():

=

Behind IMovable interface, we have the classes:
* MoveUsingWheels
* MoveUsinglLegs

« MoveDisabled
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We implement [Mowvable interface

method.

<?php
clazss MovelUszingWheels implements IMovable |

public function mowve ()

{

echo 'I move myself with wheelzs. I need a flat ground
= The move() method returns a string
with a line break.

Do the same for the other two classes:

<?php
class MovelUsingLegs implements IMovable {

public function move ()

£

<?php
class MoveDlisabled implements IMovable |
public function move()

{

echo 'I can''t move my

A R

P>

...50 we must declare a move()
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Behind IDisplayable interface, we have the classes:

* DisplayNormally

» DisplayForinvisible

<?php
class DisplayNormally implements IDisplayable {

pukblic function display|()

P>

<?php

class DisplayForInvisible implements IDisplavable {

public function display ()
{

echo '"Special display for invisible ob

£

Behind IStopable interface, we have the classes:
» StopNormally
» StopDisabled
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<?php

class StopHNormally implements IStopable {

public function stop()

Ers

<7?php

class StopDisabled implements IStopable {

public function stop()

w

m
i

Hh

£

Behind IDisappearable interface, we have the ctasse
* DisappearQuick

» DisappearDisabled
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<?php

class Disappearfuick implements IDisappearable {

pukblic function disappear|()

Ers

<?php
class DisappearDisabled implements IDisappearable {
public function disappear!()

{

echo "Invisibility not awvai

1]
m

>

We coded all variables behavior. It only remainsrnoode robots classes.

Four classes are needed:
» Superclass Robot.

+ Cleaner robot, extend Robot class.
* Spy robot, extend Robot class.

e Sensor robot, extend Robot class.
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<?php

abstract class Bobot {

The 4 references defining
protected $ myMoveBehavior; the behaviors, will be
protected $ myStopBehavior; valed bv subclasses.
protected ¥ myDisappearBehavior; il
protected § myDisplayBshavior:
public function executeMowve ()

{ A behavior execution is simply
$this-> myMoveBehavior->move () delegated to the object that is

responsible for that behavior.

pukblic function executeStop()
{
fthiz-> myStopBehavior->stop():

public function execuntelDisappear|)
{
fthis-»> myDisappearBehavior->disappear();

public function exeonteDisplay ()
{

fthis-> myDisplayBehavior->display():
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<ron The constructor is responsible
“php for choosing the 4 behaviors.

clazs Cleaner extends Robot {

function  construct() {
echo "I'm Cleaner constructor.” '</br>"';
Sthis—}_myHcveiehavicr = new HMovelUsingWheels ()
Sthis—>_myDisappeariehavicr = new DisappearDis=sabled;
5this—>_my5tcp3&havicr = new StopNormally:
Sthis—>_myDisplayEehavicr = new DisplavNormally:
H
i We instanciate the concret
behaviors for Cleaner robot.
£
<?php
clas=s Spy extends Robot {
function  econstroct() {
echo "IMN'm Spy constructor.' '</br>';
5this—>_myHcve3ehavicr = new MovelUsingLegs=();
Sthis—>_myDisappearﬂehavicr = new DisappearQuick;
5this—>_my5tcp3&havicr = new StopNormally:;
5this—>_myDisplayEehavicr = new DisplavForInvisible:
}
H
P
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<?php

class Sensor extends Robot {

function  constroot() {
echo "IV 'm Sensor constructor.' '</br>';
Sthis—>_myHcveienavicr = new MoveDi=sabled():
Sthi5—>_myDisappearEehavicr = new Di=zappearDisabled:;
Sthis—)_myﬂtcpEehavicr = new StopDisabled;
Ethis—}_myDisplayiehavicr = new DisplayHormally:

I

I'm so eagerto

test the code |

Our Strategy pattern is ready to be used. Fombisvill write a little program a few lines, which
will use the Strategy pattern, ie instantiate repand ask them to perform actions.
This program is somewhat the user of Strategy pat¥e can also call it Controller since it

controls the entire operations.

In the case of PHP, the controller can be placadarindex.php file because it is automatically
executed to the invocation of a URL.
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Fichier index.php:

reguire once 'includePaths.php':
Znewline = "< /bz>";

We instanciate a robot.
echo '"*** Controleur: Début' . Snewline;

foSpyRobotl = new Spyv():

ZoSpyEokbotl->executeMove () ; We malke him execute
ZoSpyRobotl->executelDisplay () ; his 4 behaviors.
ZoSpyEobotl->executeStop () ;

Zo5pyRobotl-»executeDisappear() :

echo fnewline;

o+ o e = - . Tagmats

ZoCleanerBobotl = new Cleaner:;
ZoCleanerBobotl-»executeMove () ;
ZoCleanerBobotl-rexecutelisplay () ;
ZoCleanerBobotl-rexecuteStop () :
ZoCleanerBobotl-rexecuteDisappear()
echo fnewline;

Zo5ensorRobotl = new Sensor():
ZoSensorRobotl-rexecuteMove () ;
Zo5ensorBobotl-»executelDisplay () ;
Zo5ensorBobotl-rexecuteStop () :
Zo5ensorBobotl-»executeDisappear () :

echo Snewline;
echo '"*** Controleur: Fin. . Enewline;

>

It remains only to run our controller (index.phjg & URL in a web browser.
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Mr Sulz, can vou
display the result 7

(- ¢F localhost/DesignPatterns_2012_EM/Strategy_ 2012/
**% Controller: start

I'm Spv constructor.

Like a human, i move myself with my legs.

Special display for invisible objects.

1 stop myself. Behaviors are executed.
Fade to invisible.

I move myself with wheels. [ need a flat ground.

We see the constructor.

I'm Cleaner constructor.
I move myself with wheels. [ need a flat ground.

Standard display.
I stop myself. Each robot have the
Invisibility not available. behaviors we gave him.

I'm Sensor constructor.

I can't move myself.
Standard display.

I don't have Stop function.
Invisibility not available.

=5% Controller: end.

It's really
interesting

Interesting Mr Spock, but not completely satisfying made an effort to separate the variability
and the commonality, but in the end the choice behaf the robots is statically defined, sincesthi
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choice is made by each robot constructor.

If things are addressed in terms of responsibiity,can say that currently each robot is respoasibl
for selecting its behaviors.

But is this really the robots to decide ?

And if not them, who must take the responsibility ?

Do you know .
I hav dea
i Spock ? i

I'm sure you're Doctor... you bother
bhuffing me.

In our little Strategy pattern, the choice behawbthe robots, can be entrusted to the head,rend t
head is the controller (index.php).
Not only Controller will instantiate the robots,tbumay change their behavior at any time.

By transferring this responsibility to the contesllwe reserve the right to change the behavior of
robots at run time, totally dynamic, depending lo& ¢ontext.

Howtodoit ?

2.3.5 Even more flexibility
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The controller must:
* Choose (instantiate) a behavior.

» Pass this behavior to a robot so that it can adopt.

Add 4 methods to Robot class in order to changeavieh

public function setMoveBehavior (zoMoveBehavior) Robot
_myMoveBehavior
_myStopBehavior
_myDizappearBehavior
_myDi=zplayBehavior

ey
[

(thi=s-» myMoveBehavior = ${oMoveBehawvior;

executeMove()
executeStop()
executeDisappear)
executeDisplay()
setoveBehavior)
setStopBehavior()
zetDisappearBehavior()
setDizplayBehavior()

L T R

The controller may use setMoveBehavior() methaghgtime he wants to change the way a robot
is moving. This behavior must be passed as a paeame

Here is the code for the other three methods:
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public function =setStopBehavior (SoStopBehavior)
i

$this-> myStopBehavior = $oStopBehavior;

public function =setDisappearBehavior (foDisappearBehavior)
i

Sthi5—>_myDisappearEehavicr = ZpDisappearBehavior;

public function setDisplayBehavior ($oDisplayBehavior)
i

£this-> myDisplayBehavior = $olisplayBeshavior;
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Slightly modify our controller:

reguire once

tnewline = "< /br>";

Snewline;

echo '#*** Controleur: Début
Zo5pyRobotl = new S5pv()r
SoSpyvRobotl->executeMove () ;
SoSpvRobotl-rexecuteDisplay () :
SoSpyvRobotl->»executeStop ()
Zo5pyRobotl-»executeDi=zappear ()

¥y Ay

o5
oSpyRobotl-»executeMowve () ;

echo $newline;

What we get at run time:

COSMIC DESIGN PATTERNS WITH PHP

pyvRobotl-»setMoveBehavior (new MoveUsingWheels) !

Andhereisa
robot on wheels |

Maxime KELTSMA smaltek62@gmail.com

Spy constructor keep on
defining default behaviors.

Let's modify a behavior of our robot.
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6 localhost/DesignPatterns_2012_EM/Strateqy_2012/

*** Controller: start

I'm Spvy constructor.

Like a human, i move myself with my legs.

Special display for invisible objects. What a change !
[ stop myself.

Fade to invisible.

[ move myself with wheels. I need a flat ground.

I'm Cleaner constructor.

I move myself with wheels. I need a flat ground.
Standard display.

[ stop myself.

[mvisibility not available.

I'm Sensor constructor.

[ can't move myself.
Standard display.

[ don't have Stop function.
[visibility not available.

*=% Controller: end.

He really changed his
behavior. It's fascinating !
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2.3.6 A global vision

We coded well, and our Strategy pattern works fifiee original design has been completely
transformed, but what have we done exactely ?

We extracted variable concepts and we have enapdithem in families of behaviors.

We kept the parent class Robot and its subclakaespbots do not directly control their behaviors
because they have been delegated to concretestass@ncapsulate behaviors.

Finally we added methods to change the behavioslmits at runtime. This was absolutely
impossible in the initial approach.
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Family picture:

=<interfaces=
IDizappearable

+ dizsppear()

=<interface==
Movable

DizappearQuick

DizappearDisabled

+ move()

-

1 1
1 \.

+ dizappear(}

+ dizappear()

MovelsingWheels

MovelsinglLegs

Movel:lisabled.
]

+ move()

+ move()

+ movel) I

*

Robot

Concret behaviors are
encapsulated here.

- _myMoveBehavior

- _myStopBehavior

- _myDizappearBehavior
- _myDisplayBehavior

Cleaner

<<interface==
IStopable

+ =top(]

executeMovel)
executeStop()
executeDizappear()
executeDizplay()
setMoveBehavior()
setStopBehavior()
setDisappearBehavior()
setDisplayBehavior(})

B

Spy

Sensor

StopHormally

MtopDisabled |

<<interfaces=
IDisplayable

+ display()

This arrow means that E.obot
class has a reference to a
[Dlisplayable object.

DisplayForinvisible

+ stop() + stop()
B
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DisplayNormally I
I

+ display() I + display(}
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Here is a standard representation of the Stratatignp that can be found on the internet:

Context Strategy
+strategy
+ Contextinterface() : void + Algorithminterface]) : void
Concrete StrategyA Concrete StrategyB Concrete StrategyC
+ Algorithminterface() : void + Algorithminterface!) : void + Algorithminterface() : void

1 didn't quite follow but Mr
Spock told me vou did a
good job. I thank vou all.

Mr Scott, power a
third. sector 238.
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3 OBSERVER PATTERN

Captain, i must absohtely be
informed as soon as possible of
every problem on board. We just

failed to have a big problem. Fiain civtal
have overheated.
1 have no doubt that We could modify transponders
you Eh ead". have an so they can receive alerts
idea in mind.

antomatically sent by sensors.

Well Scotty, give it to the
engineering team and keep
me informed

Transponders are these small handheld devicesmirabers of the Enterprise have to the belt.
They use it to communicate, much like a ... cetirph

We are asked to add a feature allowing transporideesve alerts when certain events occur on the
propulsion system of the vessel.

It can be:

* The temperature of the crystal battery (matter sh@ply energy to the vessel). The warning
threshold is set to 400 degrees centigrade.

* The level of vibration of the propulsion system. ®scale of 0-7, the warning threshold is
set at 5.
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* The speed of the propulsion system. On a scalea®@flO0, the alert threshold is set at 95.

The transponders will take the initiative to beified and to stop being notified.

Luckily, what it is required is exactly what can limendled by the Observer pattern. Let's go.

3.1 Heading Observer Pattern

People who love gardening, can subscribe to aajpessnl magazine. They will then receive a
regular issue of the magazine, until they decident their subscription.

The Observer pattern works on the same principle:

A resource is available through a subscriptionsTasource is called the Subject.
People interested in this resource subscribe Tthése people are called the Observers.
As long as the Observer is a subscriber, he res@gtfications from the Subject.

Any observer can end his subscription. It will stepeiving notifications from the Subject.

~

96

96 B

Temperature = 96
96

1 want to subscribe

SUBJECT

N

OBSERVEERS
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A
04
94 B
Temperatre = 94 04
C
04
SUBJECT
K D| /
OBSEEVERS
A Subiject can also be itself Observer to anothéjesir
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SUBJECT and OBSERVER. A
94
94
Temperatwe = 94 04
C
04
112 D
SUBJECT \ /
OBSERVEERS
Price =112
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3.1.1 Class Diagram

Here is the standard class diagram of the Obseatézrn:

This arrow means that all
subjects can have several

observers. .
The mterface defines The interface defines

methods that concretes methods that concretes

subjects must implement. subjects must implement.

<<zinterfaces=>

Subject <<interfaces=:=
observers e —
+ registerDbzsenvery)
+ removeObserversy) + update()
+ notifrDbservers() N
o :
1 1
! 1
! 1
! 1
! 1
| 1
1 1
! 1
| 1
| 1
ConcreteSubject :
subjects Concrete0Observer
+ registerObserver() ] !

+ removeObservers() + update() I
+ notifyObservers(y

This arrow means that all
observers had a subject.

[ don't see the connection
with my transponders.
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3.2 Implementation

Here we are Mr Scott.

Our subject has to manage the information thateste Observers:
e Lithium crystal temperature.
* Vibration level of the propulsion system.

* Energy level of the propulsion system.

The subject gets this information directly from tlaious sensors of the Enterprise. No matter how
it was obtained, the thing is that he has, and #neyconstantly updated.
The concret subject is like a dashboard of thedprnise propulsion system. Therefore we can call it

"PropulsionBoard".

Transponders are the concrete observers. Theybuauile to subscribe and unsubscribe from the
subject.

This gives us the following class diagram:
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Our concret subject has the 3
measurements we mterested m,
and the observers list.

setDatal) is used when our
subject get a data update
from Enterprise sensors.

COSMIC DESIGN PATTERNS WITH PHP

[Subject interface
with his 3 methods.

=<interface>=
ISubject

COhbservers

[Observer force
just 1 method.

=<zinterfaces=
I0bsarver

+ registerObservery)
+ removeObservers()
+ noliffDbservers()

Py

PropulsionBoard

- _lithiumCriztalTemperature
- _vibrationLevel

- _engineCapacity

- _myObservers

registerObserver()
removelbserver()
notifyObservers()
setData()
dataChanged()

]

Subyect

dataChanged() is used by
the subject when there is

a data update.

Maxime KELTSMA smaltek62@gmail.com

+ updatef)
iy

Transponders must

method.

Transpondeur

- _lithiumCristalTemperature
- _wibrationLevel
- _engineCapacity

+ update()
+ display()

We add a display() method

to allow transponders to

describe themselves.

25-11-2013
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3.2.1 Coding

Interfaces:

<?php
interface ISubject {
pukblic function registerObserver (zolbserver):

pukblic function removeObserver (>olbserver);
public function notifyObservers();

Ers

<?php
interface ICbserver {

public function update(flithiumCristalTenperature, S$vibrationLewel,
fengineCapacity) ;

P
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Transponder class:

<?php
We implement [Observer
class Transpondeur implements IObserver { imtetface.
private 5_1itniamCristalTemperatare;
private S_vihraticnlevel;
private S_Engineﬂapacity;
private $ mySubject; Constructor do the
. . . _ registering to the subject.
public function _ construoct ($theSubject) {
£this-»> mySubject = $theSubject:
£this-»> mySubject-rregisterObserver ($this):
H

public function update (2lithiumCristalTemperature, SvibrationLewvel,

ZEngineCapacity)
{
5this—>_lithiamCristalTemperatare = 2lithiumCristalTemperature;
£this-»> vibrationLevel = $vibrationLevel;
£this-> engineCapacity = $engineCapacity;
Sthis->displayi):
}

public function display ()

i
echo get_class() . ": display(): </br>";
echo "&nbspanbsp Lithium cristal temperature:
Ethis—>_lithiamCristalTemperatare </br>";
echo "&nbspinbsp Vibration level: 5this—>_vihraticnlevel </br>";
echo "&nbspénbsp Engine capacity: Sthis—)_enginetapacity </ br>";
}
H end class
e
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PropulsionBoard class:

<?php
Observers are
class PropulsionBoard implements ISubject { 1 {ﬂﬂdﬁlananﬁy
private S_lithiumﬂristalfemperature;
private S_vibraticnlevel;
private 5_engineCapacity:
private E_Ir.yc-bservers = arravyl(): To add an ohserver

means add it in the array.
public function registerObserver (fclbserver)

{
£this-> myCbservers[] = $oCbserver; H bscrib
echo get_class() . ": Onemore observer .</br>"; EIC WE msubscibe
¥ an observer.

public function removeObserver (Solbserver)

{
foreach (array_keysiSthis—>_mbeserver5] asz Skev) {
if ($this->» mylbservers[fkey] === Solbserver){
unset(Sthis—>_my6b5ervers[Skey]J; // delete array cell
}
H end foreach
’ We notify all
public function notifyObservers|() observers
{
foreach (aIIay_keys(Sthis—>_my6bserversj as ESkevy) {
fobserver = $this-> myCbservers[fkey];
Snbserver—}updateiStnis—}_lithiumCristalTemperature,
$this-> vibrationLevel,
$this-> engineCapacity);
H end foreach
}

public function setData (f(lithiumCristalTemperature, SvibrationLewvel,

£EngineCapacity)
{
5this—>_lithium€ristal?enperature = flithiumCristalTemperature;
$this-> vibrationLevel = SvibrationLevel;
$this-> engineCapacity = SengineCapacity;
Zthis-»dataChanged() ;
}
That's where PropulsionBoard
private function dataChanged () fecﬁvggcﬁﬂaquﬁﬂEi
{
Zthis->notifyObservers|():;
}
H end class
>
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We will use index.php as the controller of our eatt

The controller will instantiate objects and usenthe

require once

SZnewline = "</br>";

echo 'Controleur: Debut traitement.' . Snewline;
EmyPropulsionBoard = new PropulsionBoard():
£Transpondeurl = new Transpondeur ($myPropulsionBoard):
ETranspondeur? = new Transpondeur (SmyPropulsionBoard) :
ETranspondeur? = new Transpondeur (SmyPropulsionBoard):

EmyPropulsionBoard-»=setData (33, 44, 55)
EmyPropulsionBoard-»=setData (35,11,21) ;

Sending new data to the
subject will trigger
notifications to all observers.

Fin traitement. . EZnewline;

We mstanciate 1
subject and 3
observers.
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The result of the execution of the controller skidobk like this:

(- localhost/DesignPatterns_2012_EMN/Observer_2012/
Controller: start.
PropulsionBoard: One observer more.
PropulsionBoard: One observer more. The 3 observers registered
PropulsionBoard: One observer more.
Transpondeur: display():
Lithinm cristal temperature: 399
Vibration level: 4
Engine capacity: 94
Transpondeur: display():
Lithinm cristal temperature: 399
Vibration level: 4
Engine capacity: 94
Transpondeur: displav():
Lithitm cristal temperature: 399
Vibration level: 4
Engine capacity: 94
Transpondeur: display():
Lithitm cristal temperature: 399
ALERT: Vibration level: 5
Engine capacity: 94
Transpondeur: display():
Lithium cristal temperature: 399
ALERT: Vibration level: 5
Engine capacity: 94
Transpondeur: display():
Lithium cristal temperature: 399
ALERT: Vibration level: 5
Engine capacity: 94
Transpondeur: display():
ALERT: Lithium cristal temperature: 401
ALERT: Vibration level 6
ALERT: Engine capacity: 99
Transpondeur: display():
ALERT: Lithium cristal temperature: 401
ALERT: Vibration level 6
ALERT: Engine capacity: 99
Transpondeur: display():
ALERT: Lithivm cristal temperature: 401
ALERT: Vibration level: 6
ALERT: Engine capacity: 99
Controller: end.

Each time the subject
recefves new data. it notifies
all observers.
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[ tested the new

transpondewr and i'm ...but i think you forgot
rather satisfy with it. . to detect exceedance of
critical vales.
Can vou do
something 7

You are absolutely right Mr Scott. We will fix iight away.
Overflow detection of critical values is a respdilgy of the transponder. It must know these

critical values to be able to react when they aeihed or exceeded.
Let's add attributes in the transponder classtéoirgy the critical values.
These values will be transmitted to the transpoddeng their instantiation.

We also modify the display() method to adjust tisplhy when the values are greater than or equal
to their critical values.

Transpondeur

- _lithiumCristalTemperature

- _vibrationLewvel

- _engineCapacity

- _lithiumCriticalvalue

- _vwibrationCriticalvValue

- _engineCapacityCriticalvalue
+ update()

+ dizplay(}

3 new attributs.
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< ?php

clazes Transpondeur implements I0bserver {

private $ lithiumCristalTemperature; Mew attributs are
private & wvibrationLevel; nitialised bv constructor
private £ engineCapacity; 2

private E_llthl:mﬂrizicaivaiae,

private E_Tibxati:ntritical?alue;

private £ engineCapacityCriticalValue:

private § mySubject;

public function congtroct ($theSubject, $lithiumCriticalValue,

EvibrationCriticalvValue, fengineCapacityCriticalValue) {
$this-> mySubject = $theSubject;
$thisz-» lithiumCriticalValue = $lithimCriticalValue;
Sthis—>_?ibxa:icntritical?alue = EvibrationCriticelValue;
Frthis-> engineCapacityCriticalValue = fengineCapacityCriticalValue:;
£this-> mySubject->registerObserver ($this);

public function opdate{flichiumCristalTemperature, SvibrationLevel,
fengineCapacity)

$this—>_lithiumCris:alTEﬁ;era:axe = BlithiumCristalTemperature;
frhis-> wvibrationlewvel = SvibrationLevel;
$this-> enginefapacity = fengineCapacity;
£this->displav|():
}
public function displayi()
{
echo get_class() m: displavi) : </br>snbapanbap™;
if ﬂ$th15—>_115h1JHC:lSEalTEHpEIE*qTE >= Ethis—>_115114nﬂrltical?alue}
echo "ALERT: "
}
echa "Lithiim cristal CEmMperature:
gthis—}_liEhldﬂCIlSEalTEE’EIEEEIE </brranbhspanbsp™;
if :Sthis—>_vib:aticﬁlevel »= Sthis—>_vi rationCriticalValue)
echog "ALERT: ";
¥
echo "Vibration level: Sthis-» wvibrationLewvel </br>znhspinhsp™:
if (&this->» engineCapacity >»= &thi=s-» engineCapacityCriticalValue) {
echo "ALERT: "; B
¥
echo: "Engine capacity: -fthis-» engineCapacity </br>";
i
; display() methof kenows
end class

when it must throw an alert.
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Finally, we must modify our controller:

<?php

require once 'includePaths.php':

fnewline = "</br>";

echo '"Controleur: Debut traitement.' . $newline; Controler knows the critical
valies and pass them to

. ~rCltiCcal alues parameters Db‘f'r SE.tthEiIC[ I- ﬁﬂ]e.

flithiumCriticalValue = 400;

EvibrationCriticalValue = 5;

fengineCapacityCriticalValus = 95;

// Inmstanciations:

EmyPropulsionBoard = mnew PropulsionBoard():

E£Transpondeurl = new Transpondeur (fmyFropulsionBoard, $lithiumCriticalValue,

SvibrationCriticalValue, fengineCapacityCriticalValue) ;

E£Transpondeur? = new Transpondeur (fmyFropulsionBoard, $lithiumCriticalValue,
SvibrationCriticalValue, fengineCapacityCriticalValue) ;

E£Transpondeur? = new Transpondeur (fmyFropulsionBoard, $lithiumCriticalValue,
SvibrationCriticalValue, fengineCapacityCriticalValue) ;

EmyPropulsionBoard-»zetData (399, 4, 94) ; /{ pas d'alertes.

EmyPropulsionBoard-»zetData (399,5,94) ;
EmyPropulsionBoard-»setData (401, 6,99)

echo 'Controleur: Fin traitement.' . Snewline:

Let’s see the controller running:

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 49



6 localhost/DesignPatterns_2012_EM/Observer_2012/
Controller: start.
PropulsionBoard: One more observer.
PropulsionBoard: One more observer.
PropulsionBoard: One more observer.
Transpondeur: display():
Lithim cristal temperature: 399
Wibration level: 4
Engine capacity: 94
Transpondeur: display(): 1 alert.
Lithim cristal temperature: 399
Wibration level: 4
Engine capacity: 94
Transpondenr: display(():
Lithivm cristal temperature: 399
Wibration level: 4
Engine capacity: 94
Transpondenr: display(():
Lithivm cristal temperature: 399
ALEERT: Vibration level: 5
Engine capacity: 94
Transpondenr: display(():
Lithitm cristal temperature: 399
ALEERT: Vibration level: 5
Engine capacity: 94
Transpondenr: display(():
Lithium cristal temperature: 399
ALEERT: Vibration level: 5
Engine capacity: 94
Transpondenr: display(():
ALERT: Lithinm cristal temperature: 401
ALEET: Vibration level: 6
ALERT: Engine capacity: 99
Transpondeur: display()
ALERT: Lithium cristal temperature: 401
ALERT: Vibration level: 6 3 alerts.
ALERT: Engine capacity: 99
Transpondeur: display()
ALERT: Lithium cristal temperature: 401
ALEERT: Vibration level: 6
ALERT: Engine capacity: 99
Transpondeur: display():
ALERT: Lithium cristal temperature: 401
ALEERT: Vibration level: 6
ALERT: Engine capacity: 99
Controller: end.
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Gentlemen, thanks to the new
transponders, i'm immediathy
informed in case of problem. I'm gonna worlc with -

more seremity.

In our design, the transponder is the only obsesf/éine PropulsionBoard subject. But suppose we
are asked a voice server recites PropulsionBodugtsan speakers.

Like transponders, this new class should implertteninterface IObserver and subscribe to
PropulsionBoard. It would merely have a differes¢ wf data obtained.

It's an extensible system. It's
important, we don't know
what the futur has for us.
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4 DECORATOR PATTERN

The Enterprise conducts regular missions involvels® teams and equipment to the outside of the
vessel to perform a task.

It may include exploration missions, control, syplvacuation...

Captain Kirk wants to have a system to identify¢benponents of a mission (teams and hardware
devices) and know the weight of these componentstlze total weight and the number of people.

The teams are as follow:
* Medical group (4 people).
» Security group (6 people).
» Scientific group (3 people).

The hardware units are as follows:
» Light medical hardware unit.
* Heavy medical hardware unit.
» Defensive hardware unit (weapons).

» Logistics hardware unit (shelter, bedding, food) .

A mission consists of any combination of teams lagadware units.
Example 1:

1 Medical group.

1 Heavy medical hardware unit.

2 Security group.

Exemple 2:
1 Logistics hardware unit.

2 Scientific group.
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And new

equipments.
The system nmst be

extensible. We should be
able to add new teams

At work !

The difficulty here is that we must both:
» "compose" a mission with a set of elements thatlte@éeams and the hardware units.
» Ask each element, especially for its weight orrthenber of people.

» Ask the mission as a whole, to get the total weggtd the total number of people.

One could imagine an abstract class Mission, as&t af subclasses, each representing a
combination of elements:

Mission I
|

+ getNbrPersons()
+ getWeigth()

But knowing:
* That we have 3 types of teams and four types afvirare units.
» that for a mission, each of these elements carobbléed, tripled (there is actually no limit).

The number of classes to create would be virtuallymited. This approach is definitely
abandoned.

OK it was not a good idea. Try something simpler:

We could keep the Mission class, but the compasiticthe mission would be represented by
attributes that indicate their amounts:
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Mission
- medicalGroupMbrPersons i
- securityGroupNbrPersons We set the mumber of persons per type of

- scientistGroupMbrPersons team. and the average weight of a person.

- averagePersonWWeight
- medicalGroupMbr

- securityGrouphbr

- scientistGroupMbr A set of variables representing
- lightMedicalUnitMbr quantities.

- heavwyMedicalUnitMbr
- defenselnitMbr

logisticLInitMbr

+ getMbriMedical Groupl(

)
+ setNbrMedicalGroup() setNbr__ () methods provide quantities for

+ getNbrSecurityGroup() each team and each equipment unit.
+ setMbrSecurityGroup()

+ getMbrScientistGroup()
+ sethbr3cientistGroup()
+ gethbrLightMedicallinit()
+ setMbrLightMedicalUnit()
+ getMbrHeavyMedicallnit()
+ sethbrHeavwMedicallUnit()

+ getMNbrDefen SEUH?T[} getTotal...() methods provide
+ sethNbrDefenselnit() what is finally interesting: the
+ getTotalNbrPersons() mission weight and total number

+ getTotalMissionWeight{)
+ getMbrLogisticUnit()
+ setMbrLogisticUnit()

of persons.

We get a single class which contains all the inftron necessary for a mission.
This approach is feasible but has drawbacks:

* It's a big class and it contains information offéifent natures.

* Adding a new team or hardware device types, regumedifying the class.

* A mission not using a component, will implementta## same the methods of this
component.

In conclusion, we can do better.
A last idea ?

We could keep a light Mission class, and creatlassdor each component of a mission (teams and
hardware units).

Then we attach the components to the Mission usitige Mission class, a set of references in the
form of a list, which allows the Mission to knovg tomponents and ask them.
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This mterface defines two
methods and two attributs.

Mission class has a set of elements
implementing [Constituant interface.

<<interfaces>
Mission | IConstituant
- averagePersonWeight | - nbrPersons
- constituantsList - weight ¢
+ getTotallMbrPersons() + getMbrPersons() f4------ -
+ getTotalMissionWeight() SR+ getWeight() E
| | LT " "
SecurityGroupI o ' .' '. :
I a "'I 1 "
|| /..- l:, 1 n.l ] ‘.
. ScientistGroup I : |LightMedicalUnit | * |DefenselUnit
. | L
. | . .
e slanup : LngislticUnit

HeavyMedicalUnit

Each element of a mission,
is represented by a class.

This approach is more elaborate:

The mission is separated from its components.
The components are hidden behind an interfacdyatdhlie mission sees only IConstituants.

The only slight drawback is that the mission muanhage its constituents through its
constituantsList attribute. Nevertheless this apphocould be used, but we can do even better with

the Decorator pattern.
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4.1 Heading Decorator pattern

The Decorator pattern is similar to Russian ddltse objects are placed into each other to form the
final composite entity.

Consider a mission composed of the following:
* A Security group (weight: 1.5 tons).
* Alight Medical unit (weight: 2 tons).

* A Defense unit (weight: 3 tons).

The encapsulation of objects will be as follows:

* A Mission object (which is the base object, or 'miated" object), encapsulated in a
Security group object.

* The whole is encapsulated in a light Medical unit.

* The whole is encapsulated in a Defense unit.

In fact the order of encapsulation does not matténis example, but may be depending on the
problem to solve.

But that's not all.
There is a second important aspect: delegation.

[ have to know the total
weight of a mission and the
total nmmber of persons.

..4.li '

To answer these two questions, use the getNbrPH)saomd getWeight() methods. All objects must
implement these methods.

These methods are invoked on the object encompgassid will be automatically delegated to the
included object, and so on until the innermost ctbje

The response will have been completed by each oigdorm at the end, a comprehensive
response from the mission.
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Each object in his turn
involces the method on
his encapsulated object.

getWeight() is

called on the most

external object.
Each object returns his own
weight added the value returned

by encapsulated object.

We will similarly implement getNbrPersons() methtodyet the total number of people in the
mission and satisfy the captain requirements.

This way to call several times the same methocdhimeerleaved manner, is based on recursion (see
the chapter: Recursion in Apendix).

This special technique is rarely used. It also appa another pattern: Composite.
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Consider the official model of Decorator pattern:

The concret component .

and the decorator are This arrow means that a decorator

both components has a reference to a component
which can be a concret

component or another decorator.

Component
L + operation()
ConcreteComponent Decorator
K = component <
+ operation()
+ operation()
ConcreteDecorator A ConcreteDecorator B
+ operationi) + operationi)

The concrete component is the
object that will be decorated (for

us: the mission).

4.2 Class Diagram

We can create as many
decorators as necessary.

We have all the elements to define the class nihdéimeet the specifications, based on the

Decorator pattern.
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Everv Decorator has a reference to
an inner object that is a component
(mission or another decorator).

[talic methods are abstract.
That force sub classes to

implement them.
Component
# nbrPersons Decorator
# _WEiQh_t _ < # _mylnnerObject
# _description _ I 1+ getNbrPersons() |{—————
- _averagePersonWeight + getWeight()
—h
+ gefflbrPersons() + getDescription()
+ getlleight)
+ getDescriptiony)
+ getAwveragePersonWeight()

ScientistGroup

Mission LogisticUnit

+ getMbrPersons()

+ getWeight() HeavyMedicalUnit
+ getDescription()

Defenselnit

MedicalGroup

LightMedicalUnit |
I
I

SecurityGroup

Mission is the decorated
object. That means it
doesn't have inner object.
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4.3 Implementation

Let us code the different classes. The Decoratibeais known to generate many small classes.
Sure it takes a concrete class for the decoratgattpland one for each designer.

4.3.1 Coding

The Component class:

<?php

abatract class Component prntected= iﬂha‘itedb}f

protected £ nbrPersons; .
Rl subclasses, as a private

protected $ weight;

protected $ description; attribut.

private §_averagePersonWeight;

public function _ construoct()

{ Abstract methods must

$this-> averagePersonWeight = &2; beﬁmﬂmnmﬂedbw

subclasses.

public abstract function getHbrPersons|():;
public abstract function getWeight():
public abstract function getDescription():
public function getAveragePersonWeight ()

{

return $this-> averagePersonWeight;

=
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The Decorator class:

<?php
abatract class Decorator extends Component {
protected ¥ myInnerCbject;

We call the parent

public function  constroct (finnerlbject) class constructor.
{

= ZinnerObject;

Abstract methods are

implemented here.

puklic function getHbrPersons ()
{
return $this-»> nbrPersons
+ $this-> myInnerObject->getNbrPersons () ;

public function getWeight()
{

return $this-> weight + $this-> mylnnerCbhbject-»getWeight () :

pubklic function getDescription|()
{

return £this-> mylnnerlbject->getDescription() . "</ /br>'
! zp' .%this-> description:

That's where recursion start working: every
Decorator will call getsox() method of his inner
object. This call will be propagated until the
most internal object: the mission.

e
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The Mission class:
<?php
class Mission extends Component {

public function __punstructiSdescriptiDn]

{
parent:: construct():
£this-»> description = £description;
£this-> nbrPersons = 1;
$this-> weight = 0;
H

public function getNbrPersons|()
{

return £this-» nbrPersons;

public function getWeight ()

{
return Ethis—b_we;ght:
¥
public function getDescription() {
return get_class() . ': ' Stnis—>_descr;pt;c:
Stnis—>_:brPersc:3 . ' chef(=z) de mi=
"Poids estimatif:

kg.':

P>
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The DefenseUnit class :

Those notes are valable for all classes

that extend Decorator.

<?php

The parent class (Decorator)
will allocate SinnerObject.

class DefenselUnit extends Decorator {

{

puklic function  construoct (Finnerlkject)

parent:: constroct ($innerCbject):

*this-> nbrPersons

Sthis->» weight

Ethis—}_:brPersc:S . pers

400;
$this-> description

= get_class()

DefenseUnit defines only:
- his _description attribut.

- the number of persons.
- equipment weight.

Ers
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The HeavyMedicalUnit class:
<?php

clazs HeavyMedicalUnit extends Decorator {

public function __pcnstructiEinnerDbjectj
{
parent::__construct(Einnerﬂbject];
$this-> nbrPersons = 0;

$this->»> weight = 350;
5this—>_descripticn = get_clas=s() . ": '
£this-»> nbrPerson= . " personne(s). °

poid=s estimatif:

£this-> nbrPersons * fthis->getAveragePersonWeight ()

' e '
9.

Materiel: . Sthis—}_weight . " kg.';

e

The LightMedicalUnit class:
<?php
class LightMedicallUnit extends Decorator {

public function __ponstructiSinnerDbject]

{
parent::__constructiSinnEIDhject]:
$this-> nbrPersons = 0;
$this-> weight = 230;
Sthis—)_descripticn = get_class() . ": '
5this—>_nbrPerscns . " personne(s). '
'poids estimatif: !
$this-» nbrPFersons * S$this->getAveragePersonWeight ()
' okg.
'Materiel: ' . Sthis—)_weight . " kg.';
}
¥
>
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The LogisticUnit class:
<?php
class LogisticlUnit extends Decorator {

public function __pﬂnstructiSinnerDbject]

{
parent::__cﬂnstruct(SinnerDbject];
£this-> nbrPersons = 3;
$this-> weight = 6BO;
Sthis—}_descripticn = get_class() . ': '
Sthis—)_nbrPerscns . " personne(3). '
'poids estimatif: °
£this-> nbrPersons * fthis->getAveragePersonWeight ()
L kg. L
'Materiel: ' . 5this—>_weight . " kgt
}
}
>

The MedicalGroup class:
<?php

clazs MedicalGroup extends Decorator {

public function __pcnstructiEinnerDbjectj
{
parent::__construct(Einnerﬂbject];
$this-> nbrPersons = 6&;

$this-> weight = 100;
Sthis—)_descripticn = get_class()}) . ": '
£thi=s-»> nbrPerson= . " personne(s). °

Pol4as e3C1lmaclii: !

£this-> nbrPersons * fthis->getAveragePersonWeight ()

.

Materiel: . $this-» weight . " kg.'s;

e
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The ScientistGroup class:
<?php
class ScientistGroup extends Decorator {

public function __pnnstruutiSinnerDhject]
{

parent::__constructiSinnerDbject];

£this-> nbrPersons = 9;

$this-> weight = 100;

5this—>_descripticn = get_class(}) . ": '
Zthis-» nbrPersons . ' personne(s). '
'poids estimatif: °

CEolLillilalLL.

$this-» nbrPFersons * $this->getlveragePersonWeight ()
' kg,
Materiel: . 5this—>_weight . " kgL'

B

The SecutityGroup class:
<?php
class SecurityGroup extends Decorator {

public function __ponstructiEinnerDbject]

{
parent::__constructiSinnerDbject];
$this-> nbrPersons = 1;
£this-> weight = 1200;
Sthis—>_de5cripticn = get_clas=() . ": '
5this—>_nbrFerscns . ' personne(s).
'poids estimatif:
£this-> nbrPersons * $this->getAveragePersonWeight ()
'Materiel: ' . Sthis—}_weight . " kgL'
H
H
=
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We will use the usual index.php as the controlfeswr pattern. The controller will instantiate
objects and use them.

<7?php
DECCRATCR pattern controller
require once 'includePaths.php':
Znewline = "< /bz>";
echo '"Controller: start.' , Snewline;
// Inmstanciations
EMissionl = new Mission("Planet P731 exploration.™);:
EMizsionl = new DefenselUnit (EMissionl):
EZMiszsionl = new MedicalGroup (sMis=zionl):
EMiz=sionl = new SecurityGroup (EMis=sionl):
EMiz=ionl = new SecurityGroup (sMiszszionl):
EMi==ion2 = new Mission("REesupplier wvessel evacuation.™);
EMi==ion2 = new MedicalGroup (fMissionZ):
EZMis=sionZ = new ScientistGroup (5MissionZ):
EMiszsion? = new SecurityGroup (EMi=zszionZ):
EMizsion? = new HeavyMedicalUnit (EMissionZ2):
Treatmment :
-

echo EMizszionl-»getDescription() , Snewline:

(i ]

echo 'Total mission: , Enewline;

echo '"Hbr persons: ' , EMissionl->getWbrPersons() , Znewline;

EZTotalWeight = SMissionl-»getWeight() + EMissionl->»getHbrPersons|()
# EZMissionl-»gethveragePersonWeight() !

echo '"Weight: ', ETotalWeight , " kg.' , Snewline;

echo "--———————————- ', Enewline;

echo £MizszionZ-»getDescription() , Snewline:

echo 'Total mizzion:' , Snewline:

echo "Hbr persons: ' , EMission?->getWbrPersons() , Snewline;
EZTotalWeight = SHMissionZ2->getWeight() + EMissionZ->getHbrPersons|()

# EZMissionZ2->gethveragePersonWeight ()

echo '"Weight: ', S5TotalWeight , ' kg.' , %newline;
echo "-- - ——————————— ', Enewline;

echo '"Controller: end.' , Snewline;

i
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The execution result should look like this:

6 localhost/DesignPatterns_2012_EM/Decorator_2012/

Controller: start.

Mission: Planet P731 exploration. 1 Head(s) of Mission. Estimated weight: 62 kg.
DefenselUnit: 0 person(s). Estimated weight: 0 kg. Equipment: 400 kg
MedicalGroup: 6 person(s). Estimated weight: 372 kg Equipment: 100 kg
SecurityGroup: 1 person(s). Estimated weight: 62 kg Equipment: 1200 kg.
SecurityGroup: 1 person(s). Estmated weight: 62 kg. Equipment: 1200 kg

Total mission:

Nbr persons: 9

Weight: 3458 kg

Mission: Resupplier vessel evacuation. 1 Head(s) of Mission. Estimated weight- 62 kg
MedicalGroup: 6 person(s). Estimated weight: 372 kg Equipment: 100 kg
ScientistGroup: 9 person(s). Estimated weight: 558 kg Equipment: 100 kg
SecurityGroup: 1 person(s). Estimated weight: 62 kg. Equipment: 1200 kg
HeavvMedicalUnit: 0 person(s). Estimated weight: 0 kg. Equipment: 350 kg

Total mission:

WNbr persons: 17

Weight: 2804 kg

Controller: end.

And in a mission, we can
also add several time the

ST S, same element if necessary.

Decorator, we just have
to create a new class
extending Decorator.

We will use the new
system for the next
s si0n.
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5 SINGLETON PATTERN

Negative captain.

i"fﬂf“ﬂg‘i‘"‘h Shiet dont’ actvale ST
on the second
desk captain.
We have a desk down 7
Fortunately it was
only an exercise.
I would like to see My
Scott. It ApCars
captam.
We checked everything
captain. The shield works
fine and desks too.

The problem seems
to come from control
shield program.

The shield is a unique resource that can be céedirbly several desks. Under these conditions, the
current state of the shield (open or closed) measidressible from a single information. It is not
necessary that this information is copied becausa with a update system, there is a risk that a
copy is not in tune with reality, at a moment. Tolwiously causes unpredictable behavior.

In this example we will ensure that the shielchidged a unique resource that can be used by
several desks simultaneously.

For this we will use the Singleton pattern, theast design patterns. It consists to a singlesclas
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5.1 Heading Singleton pattern

The goal of the Singleton pattern is:

» Ensure that a class is instantiated only oncéiaeetcan be only zero or one object of this
class.

* Provide a single point of access to the object.

How to do it all with

a single class 7

Our unique resource is the shield of the EnterpBeeide now that the pattern class will be called
ShieldSingleton.

It is clear that the ShieldSingleton class mustrabthe number of instances of itself. It is tHfere
necessary to prevent anyone can instantiate ohjsttg "new ShieldSingleton()".

Therefore the first characteristic of a Singletgpet class, is having its constructor as private, so
inaccessible from outside the class. In some dasesonstructor will even be without
implementation, ie empty.

But in this case how to instantiate a ShieldSirgleaibject ?

This is the second characteristic of a Singletas<lit must provide a public method to obtain the
single instance of the class. But even this methast be unique. So it will be declared STATIC, ie
it only exists in the class and not in the instatetl object. Call this method getinstance ().

In short it is the class itself that instantiates single object, and it returns a reference thnotsy
public method getinstance (). The reference taitligue object will be materialized in
ShieldSingleton class with an attribute also pevatd static.

It should be noted that the unique object will hetantiated at the first invocation of getinstaince(

Here is the corresponding class model:
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Shield Singleton

. Inderlined attributs
- _unigueinstance are STATIC.
- __construct()

+ getinstance(}

It's very small !

The reference to the The o
unique object. e private constructor.
<7?php
class ShieldSingleton {
private static § uniguelnstance = null;

Erivate function  construct() {

H

public =static function getIn=tance() {
if(is null(self::% uniqusInstance)) {
new ShieldSingleton!():

£y R g— - = - pa—
self::% wnigueInstance =

}

return self::$ uniguelnsta

e
NCS e

>

The method that will provide the
reference to the single object.

The code presented here is required for every ttalss Singleton type, but generally we can find
in these classes, other attributes and methodstadter own.
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5.2 Coding

Adapt the design pattern to the problem of ourldhenriching the class in this way:

ShieldSingleton
- _unigueinstance
- _I=ShieldOpen

- __construct()
getinstance()
lzZhieldCpen )
closeShield()
openzhiekdi)
getShieldState()

+ o+ o+ 4+

_uniquelnstance is a private static attribute:iit @ist only in the classroom and not in the
object.

* _isShieldOpen returns a boolean. This is a priattéute.

* The private constructor.

» getinstance () is public but static.

» openShield () and closeShield () inverts the valueisShieldOpen.

» getShieldState () returns "OPEN" and "CLOSE" depanthe value of _ isShieldOpen.

Here is the class:
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<?php
class ShieldSingleton {

private static £ uniguslinstance = null;

-

private & IaShieldCOpen:

Scpra i a e

private function  construoet() {
S£this-> IsShieldOpen = TRUE:

if:is_nullfself::$_u;1:ue:nst&nce}] {

gelf::§5 wniguseinstance = new ShieldSingleton():
H
return self: & nmnigneInstance;

public fanction IsShieldOpen() 1
return $this-> Ts5hisldOpen;

public function getShieldState() {
b K iEthis—}_Isshieldﬂpen = FALSE } {
return "CLOSE";
}yoelse {

return: "CPENT

public function closeShield () {
iftﬂthis—>_135hield£pez = TRUE)} {
$this-» I=S5hieldOpen = FALSE;

echo "Shield iz now closed.</bBr>";
} el=e {
echa "Shield is already closed !'</bBr>";

public function openShield() {
if($thi=s->» IsShieldOpen =— FALSE) {
£this-> IsShieldCpen = TRUE;

gcho "Shield iz now open.</bhr>W:
} else {
echo "Skhield iz slresdy open !</br>";

oyt

>
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< ?php

reguire once 'includePaths.php'

Snewline = "</br>";

echo 'Controller: start.' . Snewline;
In=stanci tcion=:

lnstanclatlions

$sh1&1dC0ntIDler 1 = ShieldSingleton::getInstance():

$sh1e1dControler_2

We werify it's the

echn 'shieldControler
var dumpt$shleldControler 1],

echo "</pre>';

echo 'shieldControler 2:' . "</br><pre>";
var_dump:$shieldControleI_2];

echo "</ pre>';

ShieldSingleton: :getInstance():

We will use index.php as usual as our controlléxe €ontroller will instantiate objects and use
them.

echo '"*&*sdssbadbbbbdbbdbbbbdbbbadradatsl "e/brx";

echo "Treatment with a unigue controller: ' "< br>T:

echo "Frrssfsbasiabiiimi bRt ittt men! "</ brx";

echo "Current state: ™ . $shieldContIoleI_l—}getShieldStatet} " SbreT;

echo "shieldControler 1: Closing: ":

$shieldC0ntroler_1—>clnse5hie1dt};

echo "Current state: ™ . $shieldContIoleI_l—}getShieldStatet} " SbreT;

echo "shieldControler 1: Closing: ":

$sh121dControler l1-»clozseShield() !

echo "Current state: ™ . $shleldContIoleI_l—}getShieldState:} "< /br>";

echo "shieldControler 1: Opening: ":

$shieldControler_1—>npenShleldt};

echo "Current state: ™ . $shieldContIoleI_l—}getShieldState:} "< /br>";

echo "shieldControler 1: Opening: ":

$shieldControler_1—>npenShleldt};

echo "Current state: ™ . $shieldContIoleI_l—>getShieldState:} "< /br>";

ey P e e e e R e R R e R R R e L T S

echo '"ITreatment with two controllers: ' . "</br>»";

echo " ereddkbadhbbhbhbbhbrbd bbbk khhe!l | Ty fhpsTe

echo "Current =state: " . $shieldC0ntIoleI_2—>getShieldState:} " /br>T;

echo "shieldControler 2: Closing: ":

$shieldControler_2—>cluseShield:};

echo "shieldControler 1: Current state: "
ZszhieldControler _1-»getShieldState () "S>

echo "shieldControler 2: Current state: "
ZshieldControler _2-rgetShieldState () "o SbrsT;

echo "shieldControler 1: Opening: ":

$shieldC0ntIDler_l—>open5hleldt};

echo "shieldControler 1: Current state: "
$shie1dControler_l—)getShieldStatet} "S>

echo "shieldControler 2: Current state: "
$shie1dControler_2—>getShie1dStatet} "< SbreT:

echo '"Controller: end.' . %Snewline:;

P
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And here is the result of executing:

(- localhost/DesignPatterns_2012/singleten_2012/
@ Désactiver- o Cookiesw # CSS- ] Form.~ [& Images~ @ Infos~ [E Divers- / Entourer~ @,‘? Redimension.~

Controller: start.

shieldControler _1: var_dump() function returns number

object (ShisldSingleton) [1] 1 for the two references: it's indeed

private '_IsShieldCpen' => boolean Lrue the same object.
If a second object was instantiated,
shieldControler_2: it would have had the number 2.

object (ShieldSingleton) [1]
private ' IsShieldOpen' = boolean TIUE

380 280 280 380 380 280 280 380 380 280 280 380 380 280 290 80 280 280 290 80 380 280 280 e 280 080 80 e 80 08 e

Treatment with a unique controller:
0 0 e 0 3 0 380 e 0 i 0 6 0 380 e R e e 8 0 R e 80 e 260 28 6 R e e o R

Current state: OPEN

shieldControler 1: Closing: Shield is now closed. Tllle bahavior is correct
Current state: CLOSE with one desk.
shieldControler _1: Closing: Shield is already closed !

Current state: CLOSE

shieldControler 1: Opening: Shield is now open.

Current state: OPEN

shieldControler 1: Opening: Shield is already open !

Current state: OPEN

380 280 280 380 380 280 280 380 380 280 280 380 380 280 290 80 280 280 290 80 380 280 280 e 280 080 80 e 80 08 e

Treatment with two controllers:
R0 R0 R0 0 R0 R0 380 A0 080 80 380 RO RO OO R0 80 80 80 80 A0 A0 30 30 360 60 080 080 A0 60 R0 3R K

Current state: OPEN

shieldControler 2: Closing: Shield is now closed.
shieldControler 1: Current state: CLOSE
shieldControler 2: Current state: CLOSE

The behavior is also correct
with two deslcs.

shieldControler 1: Opening: Shield is now open. We could add as many desks
shieldControler 1: Current state: OPEN as we want, the lbehawar
shieldControler 2: Current state: OPEN would stay consistent.

Controller: end.
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I'm not sure, but i thinlkc i
understood everything.
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6 Design patterns related to Factory

Design patterns? Yes, there are two. We can ewethatthere are three, because one of them is
not really a design pattern, but we can’t ignore.

The concept of Factory is for instantiating obje&sme situations require that instantiation of
objects is assigned to a class or group of classes.

In this case, the class wishing instantiate anablvydl not use the new() operator, but will ask th
factory to provide the requested object.

The purpose of this decorrelation is the same ifPQ€blate treatment (here instantiating objects)
to make it shareable, maintainable, and allow ihtegrate complexity. Indeed instantiation often
requires choosing the objects to instantiate, basdtie context.

Design patterns related to the concept of Fact@gtithese constraints by delegating the
instantiation of objects to classes which it wil the responsibility.

In the following three chapters we will focus on:

* The “pseudo Factory”: it is not a formal designtgat, but a simple instantiation approach,
resembling a Factory, which is often used for serpbblems.

» Factory Method: design pattern in which the factsrsepresented by an abstract method.

» Abstract Factory: design pattern in which the facie materialized by an abstraction which
can be an interface or an abstract class. Heresvami interface.

During these three chapters, we will find out how made those superb uniforms used in the fleet
of the Confederation, which includes the Enterprise
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7/ PSEUDO FACTORY

Aside from the fact that there are outfits for m&omen and there are three colors (yellow, blue,
red), these outfits seem trivial.

They don’t. These are high-tech products desigoeddet the dangers of space travel:

* The fabric gets two treatments: one to mitigatetedbenagnetic radiation, the other making
insensitive the most dangerous acids.

* The garment contains a miniaturized device to kitewspatio-temporal position (and that of
its occupant).

The manufacturing steps are as follows:
» Assembly parts for sewing.
* Anti electromagnetic radiation treatment.
* Anti Acid treatment.
» Putting the locator.

» Tests of the garment.

Confederation sure wishes that these manufactsteys are followed, as the production program
should have a method like this:

function makeClothe () {

clothe = new clothe|)
clothe-»assenble () ;
clothe-»electromagneticTreatment () ;
clothe->acidTreatment () ;
clothe-»placelocalisor() ;

return clothe;

Unfortunately there are many types of clothes,@ohave to add code to choose the garment to
instantiate:
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function makeClothe (SclotheModel)

Clothe model is passed
switch (SclotheModel) ! to the method.
case "STANDARD WOMAN™
Sclothe = new(StandardWomanClothe) ;
break:;
case "DELUXE WOMAN™
Eclothe = new(DeluxeWomanClothe) :
break; Depending the model, the
case "SlANDRAD HAmT object is instanciated.
Zclothe = new(S5tandardManClothe)
break:;
case "DELUXE MAN™:
Zclothe = new(DeluxeManClothe) ;

fclothe-»assenble () !

Zclothe-s»electromagneticTreatment () ; Once we et the DbjEl:L the
fclothe->acidTreatment () ; standard process s app]led
fclothe->»placelocalisor () ;

Sclothe->test () ;

return sclothe;

{ end function

Here the choice of the object to instantiate ieattnent is subject to evolution: new models of
clothes may appear, others may be deleted. Ircésis it will inevitably change the code of this
method.

In contrast, the manufacturing process seems ntapéesit will change little or not, and moreover
it is independent of the type of clothing.

Design patterns hate to mix variable and stable&pts in the same class.

We will isolate a new class, the code responsitriéHe selection of the object to instantiate. Call
this class PseudoClotheFactory. We will createtblgeClothe() method to obtain a new Clothe
object by providing the type of garment we want.

Here is our Factory:

PseudoClotheFactory

+ getMewClothe()

We must of course provide classes for clothes. AWilestgarment model, it must implement the
following methods:

» assemble()

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 81



» electromagneticTreatment()
* acidTreatment()
» placelLocalisor()

o test()

And any garment model must know:
» His colour.
* His model name.
» The fiber type: Deluxe models have a more resisiga of fiber.

We also provide a getDescription() method thatvedleach garment to provide a detailed
description.

Create an abstract class that require any modgbtifing to complete the contract:

Clothe

_color
_modelMame
_fiber

#
#
#
+ assemblef)
+
+
+
+
+

electromagnetic Treatmenty)
acidTreatment()
placelocalisory)

test(}

getDescription(}

StandardManClothe |

DeluxeManClothe

StandardWomanClothe |
B

) DeluxeWomanClothe

Finally, we need a class to represent the ertédydecides to make a garment, and will therefore
use our Factory. This is somehow the fabricatiothels shop. Call this class ClothingWorkshop
and give it a makeClothe() method.

This class will have to know his Factory.

It will also have a reference to the clothing thdt be instantiated for her by the Factory.
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ClothingWorkshop

- _myFactory
- _newClothe

+ makeClothe()
- startMaking(}

The makeClothe() method, which takes as paramegarraent model and color, triggers the
production of the requested garment using its peimaethod startMaking().

The whole assembly gives us this:

Worlkshop ask the factory to
instanciate clothes, passing him
the name of the desired model

ClothingWorkshop

_myFactory
_newClothe

PseudoClotheFactory

Methods in italic are abstract.
They must be implemented by

subclasses.

Clothe

_color
_modelName
_fiber

aszemble()

LA

+

makeClothe(y
startMaking()

+ getMewClothe(y

COSMIC DESIGN PATTERNS WITH PHP

Factory alone knows what
object it must instanciate.

electromagnetic Treatment()
acidTreatment()
placelocalizor()

testy)

getDescription()

I N

StandardManClothe

StandardWWomanClothe

DeluxeManClothe

DeluxeWomanClothe I
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7.1 Coding

Let's start with the abstract class Clothe:

<?php

abstract class Cloth

protected

procected §

e {

The color treatment can be

for it's common to all subclasses.

implemented in the abstract class,

public function  econstruct (5color) {
switch (fcolor) {
case "YEL™:
§thig-> color = "Jaune®;
break;
caae "RED®
$Ehis—-> color = "Rouge™;
break:;
cHdae "BLO™;
£8hia—> color = "Bleu™;
default
£Ehin-—> color = "Bleu"; Abstract methods
k : -t must be implemented
: by subclasses.
abstract public function assemble ()
abstract public function electromagneticTreatment () ;
abstract public function acidTreatment():
abstract public function placelocali=or|():
abstract public function testi);
public function getDescription() {
Sdegcription = "&nbspinbsp” Model
Sthis-»> modelMams G — .
Zdescription =_“£:h3:5't3;“ lour gEﬁ}Eﬂjqﬂﬂxﬂ}rﬂabﬂdIE
¢Ehig-> color e Bra also common to all subclasses.
Sdescription =_“;:tf:i:tf:“ 'Fiber So it's implemented here.
Frhiz-> fiber "olfbhreTg
return fdescription:
}
>
COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 84



Then we have a class for each of the four clothdaiso

<?php

class DeluxeManClothe extends Clothe {

s

public function _ construct($color) {

parent:: constroct($color);
fthis-> modelName = "Deluxe man suit.";
$thi=s-> fiber = "Special ultra high resistance
¥
public function assemble() {
echo '"Deluxe Assembly.' . "< /br>";
H
public function electromagneticTreatment () {
echo "Anti electromagnetic fields treatment.’
H
public function acidTreatment() {
echo 'Anti acid treatment.' . "</br>";
H
public function placelocalisor() {
echa "Put localisor.' . "</br>";
¥
public function test{) {
echoa 'Standard test protocol.' . "</br>";

We call the parent class
constructor, then we continue
with specific treatment.

e hrsT

That's where we
implement abstract
methods of the parent
class.
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<?php
class DeluxeWomanClothe extends Clothe {

public function __ponstructiﬂcnlnr] i

parent:: construct(Scolor):
Sthis—)_ycdelﬂame = "Deluxe W
5this—>_fiber = "Special uwltra high res=i nee. "
¥
public function assemble () { Deluxe models have
echo '"Deluxe assembly.' . "</br>"; aspecﬁlﬁbarand
} assembly.
public function electromagneticTreatment () {
echo "Anti electromagnetic fields treatment.' . "</br>";

public function acidTreatment () {

echo '"Anti acid treatment.' . "</ br>";

public function placelocalisor() {
echo 'Put localisor.' . "</br>";

public function test() {

1oy R e ] B . Fl
Standard test protocol. . "< Sbhr>T:

echo

£
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<?php
class StandardManClothe extends Clothe {

public function __pnnstructiﬂcnlnrj 1
parent::__canstructiﬂcnlnr];

$this-> modelName = suit.";
$this-» fiber = "High resist :
H Standard models have
high resistance fiber and
pukblic function assemble() { Hﬂndﬂﬂdasﬁaﬂﬁﬂy_
echo 'S3tandard assembly.' . "</br>";
}
public function electromagneticTreatment () {
echo '"Anti electromagnetic fields treatment.' . "</br>7;

public function acidTreatment () {

echo 'Anti acid treatment.' . "< /br>7";

public function placelocalisor() {

echo 'Put localisor.' . "</br>";

public function test() {

echo 'Standard test protocol.' . "< brx";

¥

7>
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<?php
class StandardWomanClothe extends Clothe {
public function __panstruct[acnlnr] {

parent::__construct[ﬁcnlnr];

A onremET =St Mo

a1
H

£thiz-» modelName = "Stand
£this-» fiber = "High resistance.";

public function assemble() {
echo '"5Standard assembly." . "</br>";

¥

public function electromagneticTreatment() {

echo 'Anti electromagnetic treatment. . "<Sbrx";

public function acidTreatment() {
echo '"Anti acid treatment.' . "</ hr>T;

public function placelocalisor() {
echo 'Put localis=sor.!' . "</br>";

public function test() {

'Standard test protocol.' . "</br>":;

echo

¥

P>
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The PseudoClotheFactory class: it only knows whgais must be instantiated:

<?php

class PseudolClotheFactory {

public function getHewlClothe (5clotheModel, Scolor) {

Sclothe = null;

switch [(${clotheModel) {

TTEN T TS T

case "S5TAN

fclothe = new StandardWomanClothe (Scolor) ;
break:;

case "DELUXE WOMAN™:
fclothe = new DeluxeWomanClothe (Scolor) ;
break:;

case "STANDARD MAN™:
fclothe = new StandardManClothe (Scolor) ;
break;

case "DELUXE MAN":
fclothe = new DeluxeManClothe ($color) ;

H end switch

Py
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And finally ClothingWorkshop class that is the @mer of the Factory.

<?php
We pass the Factory to
class ClothingWorkshop { the Clat‘tﬁngﬁ"arkshnp.
private
private
public function __ construct (:factorv) {
fthis-> myFactory = $factory; When the w nrkshop wants to
create a clothe, he ask Factory
to instanciate one, passing it the
public function makeClothe (SclotheModel, Zcolor) { model and colour.

$this-> newClothe =

fthis-> myFactory->getNewClothe ($clotheModel, $color)
Sthis-»startMaking():
return $this-» newClothe;

private function startMaking() {

fthis-> newClothe-xassemble ():

fthis-> newClothe->electromagneticTreatment () ;

fthis-> newClothe-racidTreatment();

$this-> newClothe->placelocalisor();

(this-> newClothe->test():
Then the mamifactoring
process is applied.

>

ClothingWorkshop knows the process of making clstheit it must ask the factory to instantiate
clothes objects for it.

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 90



As usual we will use index.php as the controllethef whole design.

Index.php must instantiate a ClothingWorkshop asidram to make clothes:

<?php

require once 'includePaths.php';

fnewline = "</br>";

echo "Controller: =start.’ Enewline . Znewline;

StheFactory = new PseudoClotheFactory(): We must give a Factory to
StheWorkshop = new ClothingWorkshop (StheFactory): ClothingWorkshop.

echo 'A STANDARD MAN blue =suit:' EZnewline;

T e

fclothe 1 = SthEWDIksth—)makeClnthe(“5_;Ld;:d_5;;w,”31T”]:

echo 'Description: Enewline;

echo 5clnthe_l—>getDescriptioni];

echo '"#&&kkkkkEEk® ', Enewline;

echo 'A DELUXE WOMAN red suic:' Znewline;

Eclntne_z = StnEWDrksnDp—>makeC10the(“:Z:TEZ_}I};;W,“RZ:“];
echo 'Description: ' . Snewline;

echo Sclothe Z-»>getDescription():

Brlun 1R R R R W I . EﬂEWliﬂE:

echo Znewline . '"Controller: end.' . Snewline;

P
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And here is the result:

6 localhost/DesignPatterns_2012_EM/Pseudo_Factory_2012/

Controller: start.

A STANDARD MAN blue suit:
Standard assembly.
Anti electromagnetic fields treatment.
Anti acid treatment.
Put localisor.
Standard test protocol.
Description:
Model: Standard man suit.
Colour: Blue
Fiber: High resistance.
e 30 30 e 30 380 0 30 380 0 3
A DELUXE WOMAN red suit:
Dehme assembly.
Anti electromagnetic fields treatment.
Anti acid treatment.
Put localisor.
standard test protocol.
Description:
Model: Deluxe woman suit
Colour: Red
Fiber: Special ultra high resistance.

e e e e 30 0 e e o o e

The assembly and fiber type
differ depending on the model
(Standard or Dehmxe).

Controller: end.

There's nothing new in this design.
Objects instanciation choice has
simply been moved to the Factory.

Yes we just isolated a variable concept. But imgdao the Factory becomes:

* The unique and sharable access point for clothergs.
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» The complexity (here very low) of choosing objectsnstantiate, exists only in the Factory.
This facilitates maintenance.

As mentioned earlier in this chapter, the Pseudmifacs not a design pattern, but is often used for
simple problems.

In the next chapter we will discuss the Factoryétpattern which allows the use of Factory by
inheritance. So there can be several Factories.
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8 FACTORY METHOD PATTERN

In the previous chapter, PseudoFactory allowed us:
+ To control the instantiation of clothes.

» Implement the specificities of Standard and Delkareges in different styles of clothes.

Today Confederation is facing a new problem: soalexges using their own type of fiber for
clothing.

PseudoFactory can not by itself, manage thoserdiftes. We would need now a Factory for each
galaxy, in order to meet the production processoseg by the Confederation, while allowing
specific adaptations in each galaxy.

This problem can be solved by Factory Method ansitrslot Factory design patterns.

In this chapter we will use Factory Method, anchtirethe next chapter we will go further with
Abstract Factory.

Enough chitchat, there

is much to do.

Well, consider two galaxies, ours: the Milky Wapgdaa nearby galaxy NGC1313 (15 million light
years).

Milkyway uses the official fiber to make clotheshite NGC1313 uses a special fiber called
arachno-fiber extremely resistant.

Moreover, as there are now several galaxies pragutdothes, we must know the origin of each.

Finally, what we had with the Pseudo Factory remaime manufacturing process must be the same
in all galaxies, and there is always the followthfferences between Standard and Deluxe ranges of
clothing:

» Assembly: Standard or Deluxe.

* Fiber: Standard or Deluxe (regardless of whethisrMilkyway or NGC1313 fiber type).
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It's gonna be

a nightmare. Wait for the final

result Mr Suln.

The principle of the Factory Method is simple: ipaxent class, we define an abstract method that
is not implemented, and it is left to subclassasigement it according to their specificity. This
abstract method: it is the Factory Method. It \plly the role of Factory in subclasses, and will be
responsible for instantiating Clothe objects.

Each subclass will of course be specialized foaa&y.

Create the parent class and two subclasses, oeadbrgalaxy:

ClothingWorkshop
- _newClothe

+ makeClothe()
# createClothel)
- startMaking(}

AN

MilkywayClothingWorkshop | |NGC1313ClothingWorkshop

+ createClothe() + createClothe()

ClothingWorkshop is an abstract class (its name iiglics). It also has an abstract method
createClothe() to be implemented by subclasses.i$hhe Factory Method.

The two subclasses will implement createClothethabit can create the clothes that meet each
galaxy requirements.

The Factory is somehow integrated into the Worksktopas completely outside with Pseudo
Factory.

The makeClothe() method is invoked to ask the Wasggo produce a clothe, passing it as a
parameter, the desired model name and color. Taikad is common to all galaxies, so it is
implemented in the abstract class.

And it is makeClothe() which will invoke createCie() to get a clothe object corresponding to the
galaxy.

StartMaking() is a private method, used internbiythe Workshop to make clothing. This method
represents the manufacturing protocol that musipemon to all galaxies, so it is implemented in
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the abstract class.

Now for clothing:
The design used in Pseudo Factory can be reuskdheitfollowing changes:
* We add an “origin” attribute to Clothe class: afitbing needs to know its original Galaxy.

* The assemble() method is abstract: each clothampllement depending its range
(Standard or Deluxe).

* As there is now an abstract method, the classhalsomes abstract.

We must of course create two groups each contamrigthing range for the Galaxy.
We ge this:

Clothe

- _color

- _modelName
- _fiber

- _origine

aszemble()
electromagneticTreatment()
acidTreatment(}
placelLocalizor()

test()

getDescription()

1\

NGC1313StandardMan |
! )
NGC1313DeluxeMan =1

1
- NGC13135tandardVWoman
Milkyway Standard Qa/n I ,j I:

MilkmayDeluxeMa/n’l HGC1313DeluxeWoman
Gl |

+ o+ o+ o+ o+ o+

Milkwayﬂeluxe".’l{,tfman I

] Milkyway Standard\oman I
|

In Clothe class, we find the attributes:
« Colour.

¢ Clothe name.
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* Fiber type.
* Origin.

The methods are the same as in Pseudo Factorytemeseeps of the manufacturing process have
not changed.

The complete design is as follow:

Clothe
- _color
- _modelName
ClothingWorkshop - _fiber
- _newClothe - _origine
+ makeClothe() + assemble()
# createClothe) + electromagneticTreatment(})
- startMaking(}) + acidTreatment(}
+ placelocalisor()
+ test()
+ getDescription()

MilkywayClothingWorkshop | | NGC1313ClothingWorkshop
+ createClothe() + createClothe()

ek [NGG13135tandardMan

[ MilkywayDeluxeMary

[ 11
[ NGIC1313DeluxeMan
I

1
[n6C13435tandardWoman [
I 1

™ MilkywayDeluery’Fnan I
] Milkyway StandardWoman

HGC1313DeluxeVioman

How does it work ?

* To make a clothe we invoque makeClothe() methothemworkshop concerned
(MilkywayClothingWorkshop or NGC1313ClothingWorkgho passing it the model and
the desired color.

* makeClothe() invokes the protected createClothethod, passing it the model and color.

» createClothe(), which is the Factory Method, witantiate the clothe of the galaxy,
according to the model requested, and return thjecoto makeClothe().

* Finally makeClothe() invokes startMaking() whichllimplement the various steps of the
manufacturing process.

All is said. It only remains to code.
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8.1 Coding

The abstract class:

<?php
abstract class ClothingWorkshop {
private $ _newClothe;

public function makeClothe (SclotheModel, Scolor) {

fthis-> newClothe = fthis-»createClothe (fclotheModel, fcolor):
Sthis-»startMaking() : .
return $this-> newClothe; We call the
} Factory Method.
private function startMaking() {
$this-» newClothe->assemble () ; ﬁVEﬂpphthE
fthis-> newClothe->electromagneticTreatment () : rnmuﬁhcmﬁng

fthis-> newClothe-»acidTreatment(); process
fthis-> newClothe->placelocalis=scr(): ’

fthis-> newClothe->test(}:

114 Lo LI Lol y Ll LI

protected abstract function createClothe (:clotheModel, Zcolor);

H

2> Factory Method
implemented in
subclasses.
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MilkywayClothingWorkshop :

<?php

class MilkywayClothingWorkshop extends ClothingWorkshop

public function createClothe (fclotheModel, Scolorx)

{

That's where we choose
the clothe to instanciate.

i
Zclothe = null;
gwitch (fclotheModel) {
case "STAMNDARD WCOMAN™:
Zclothe = new MilkywayStandardWoman ($color)
break;
case "DELUXE WCMAN™:
Zclothe = new MilkywayDeluxeWoman (Scolor) ;
break:;
case "STANDARD MAN™:
Zclothe = new MilkywayStandardMan (Scolor) :
break:;
case "DELUXE MAN":
Zclothe = new MilkywayDeluxeMan (%color):
H end switc
return Sclothe;
H
¥
i
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NGC1313ClothingWorkshop:

<7?php

class HNECL313ClothingWorkshop

extends ClothingWorkshop {

T e

public function createClothe (SclotheModel, Zcolor) {

Zclothe = null;
switch (fclotheModel) |
case "STANDAED WOMAN™:
fclothe = mew HGEC13135tandardWoman (Scolor) :
break:
case "DELUXE WOMANT:
Zclothe = new HGC1313DeluxeWoman (Scolor)
break:;
case "STANDAERED Man™:
Zclothe = new HEC13135tandardMan (5color)
break:

case "DELUXE MAN™:

Zclothe = new

ot
m

=1 gy P

return Sclothe;

Ers
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Clothe :

<7?php
abstract class Clothe {

protecte color;

modelName 7

fiber;

origine;

protecte
protecte

-~
=
-~
=
-~
=
-
=

d
d
d
d

protecte

public function __ponstructtECGlor} i

switch (fcolor) {

case "YEL":
$this-> color
break:;

case "EED"
$this-> color
break:;

cagse "BLUO":
$this-»> color

defaultc
fthis-» color
¥y S/ end switch

= "Red";

abscract function assemble () !

pukbklic function electromagneticTreatment () {

echo '"Anti electromagnetic fields treatment.' Sbr>m;
}
pukblic function acidTreatment () {
echo 'Bnti acid treatment.’' "<SbrET;
}
public function placelocalisor() {
echo 'Put localisor.' "/ br>";
¥
public function test() {
echo 'Test protocol.’' "</ /br>";
¥
puklic function getDescription() {
fdescription = "&nbspanbsp" 'Model: '
$this-> modelName "o/ br>";
f2description .= "&nbspanbsp" 'Colour: '
$this-> color "ol hre";
£description .= "&nbspanbsp” 'Fiber type: '
$this-> fiber "</ br>";
£description .= "&nbspanbsp” . 'Origin:
$thi=-> origine R bl
return Sdescription:
H
H
s
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MilkywayDeluxeMan:

<7?php
Each clothe defines
class MilkywayDeluxeMan extends Clothe .
_ t his fiber, his name
public function __ponstructiECDlDrJ { amdcmgm.
parent::__construct(ﬁcmlmr];
$this-> fiber = "3p 1 ul high resistance.";";
fthis-> modelName = suit.";
fthis-> origine = Fwav. ™
' assemble() method is
) ) implemented in each
public function assemble() {
. clothe class.

echo '"Assembly: Deluxe.'

}

>

MilkywayDeluxeWoman:

<?php
class MilkywayDeluxeWoman extends Clothe {

public function __punstruct(ﬁcolnrj {
parent::__canstruct(ﬂcnlor];

5this—>_f;be: = "Special ultra hig ce.";
5this—>_mcde;ﬂame = "Deluxe WONMAI
athis—}_c:;g;ze = "Milkyway.":
H
public function assemble () {
echo '"Assembly: Deluxe.' "e/br>";
H
}
-
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MilkywayStandardMan:

<?php
class MilkywayStandardMan extends Clothe {

public function __ponstruct(ﬁcnlor] {
parent::__construct(écnlnr];

$this-> fiber = igh resistanc

Stnis—}_mcde;HaKE = "5tandard man
Stnis—}_c:;g;:e = "Milkyway.":
H
public function assemble() {
echo '"Assembly: Standard.’ "< /brE";
}
H
>

MilkywayStandardWoman:

<?php

class MilkywayStandardiNoman extends Clothe {

public function __pcnstruct[écnlor] {
parent::__construct[écnlnr];

Sthis—)_f;be: = "High resistance.
Ethiz-> modellams = ] ] woman =suit."™;;
Ethis-» origine = "Milkyway.";

public function assemble() {

! Standard.

echo "Assembly: Stan d.'" . "</br>";

>
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NGC1313DeluxeMan:

<?php

class NGEC1313DeluxeMan extends Clothe {

public function __ponstruct(ﬁcmlmrj i
parent::__construct[écnlor];
5this—>_fiber = "Arachno-fiber ultra high resistance.™;
Sthis—>_mcdelﬂame = "Deluxe man suit."™;
Sthis—>_crigine = "HNEC1313."™;
H
public function assemble() {
echo '"Assembly: Deluxe.' . "</br>";
H
H
>
NGC1313DeluxeWoman:
<?php
class HGC1313DeluxeWoman extends Clothe {
public function __pcnstructiSCDIDIJ 1
parent::__construct[ﬂcnlnr];
Sthis—>_fiber = "Arachno-fiber ultra high resistance.™;

£thiz-» modelMamse = "Deluxe woman

et |
5this—>_crigine = "HNEC1313.7;
¥
public function assemble () {
echo '"Azsembly: Deluxe.' . "</br>7;
}
¥
>
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NGC1313StandardMan:

<7?php
class NGC13135tandardMan extends Clothe {

public function __pcnstruct[ECDlur] i

parent::__constructiﬁcmlmrj;
Sthis—>_fiber = "Arachno-fiber high resistance.";-r
Sthis—}_mcdelﬂame = "Standard man suit.";
Sthis—>_crigine = "HGEC1313.";
}
public function assemble() {
echo 'Assembly: Standard.’ "/ brsT:
}
}
P
NGC1313StandardWoman:
<?php

class NGC13135tandardWoman extends Clothe {

public function __pcnstructiﬁcmlmrj 1
parent:: construct(Scolor);:
$this-»> fiber = "Ar
$this-> modelName

Sthis—)_crigine = "HEC1313.";
}
public function assemble() {
echo 'Assembly: Standard." . "</br>";
}
}
>
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8.2 Tests

We will use index.php as the controller of all ofr@lesign:

<7?php
FACTORY METHCD pattern controller
regquire once 'includePaths.php':
Enewline = "</br>";
echo 'Controller: start.' . Znewline . Snewline;

Instanciations:

EMilkyWayWorkshop = new MilkywayClothingWorkshop:
ENGEC1313Workshop = new HGC1313ClothingWorkshop:

Treatments:

echo 'clothe 1:' . Znewline;

$clothe_1 = $HilkyWayWDIkshnp—>makeC1nthe:'STEH:AEZ_WDHAH', 'BLUO') ;
echo 'Dezcription: ' . Snewline:;

echo $c1othe_1—>getDescriptinn:}:

echo '"##&&&sssrrr®! | Epewline;

echo 'clothe 2@ Enewline;

$clnthe_2 = $HilkyWayWDIkshnp—}mﬂkeC1nthe:':E:UEE_}ECJ’, 'RED'") ;
echo 'Description: ' . Snewline;

echo $c10the_2—>getDescriptinn:};

echo '##*&wkEwkesas! | Epayline;

-

echo 'clothe 3:' . Znewline;

$clothe_3 = $NGC1313WDrkshop—>makeC1nthe:'STEH:ARZ_}ECV, '"YEL'} ;
echo "Description: ' . Znewline;

echo $clDthe_E—}getﬂescriptinn:};

echo "##&&eekeerkes!  Spayline;

echo Snewline . "Controller: end.' . S5newline;
=
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The result of executing gives us this:

(- localhost/DesignPatterns_2012_EM/Factory_Method_2012/

Controller: start.

clothe 1:
Assembly: Standard.
Anti electromagnetic fields treatment. Different types
Anti acid treatment. of assemblies.
Put localisor.
Test protocol.
Description:
Model: Standard woman suit.
Colour: Blue
Fiber type: High resistance.
Origin: Milkcyway.
EEERR R ERE
clothe 2:
Assembly: Dehuxe.
Anti electromagnetic fields treatment. .
Anti acid treatment. Different types
Put localisor. of fiber.
Test protocol.
Description:
Model: Dehuxe man suit.
Colour: Red
Fiber type: Special ultra high resistance.
Origin: Milloyway.
260 0 30 30 36 36 36 380 080 0 0
clothe 3:
Assembly: Standard.
Anti electromagnetic fields treatment.
Anfi acid treatment.
Positionnement du Localisor.
Protocole de tests.
Description:
Modele: Tenue Standard Homme.
Couleur: Jaune
Fibre type: Arachno-fibre haute résistance.
Origine: NGC1313.

e 30 2 o 0 R ok R R

Controleur: Fin traitement.
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In conclusion we can say that from the controllee, design is fairly simple to use because you just
ask for a clothe to a workshop to get it completalyicated. It remains only to ask his description
with getDescription() method.

It seems to worl: fine. We
could even easily add new
models of clothes.
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9 ABSTRACT FACTORY PATTERN

In the previous chapter (Factory Method) we lefhsanitiatives to clothes. In fact they were
responsible for determining the following attribsite

Fiber type.
Model name.
Origin.
Assembly type.

As for the test protocol, it was left to the wor&glresponsibility and we had no control over this
element.

Confederation therefore wishes harden productiotroh banning clothes and workshops to define
or select elements by themselves.

The following decisions were taken:

The fiber type will be forced according to the betgalaxy and range.
The origin will be forced to clothes according talé&xy.

The type of assembly will be forced according ® ¢tothe range.
The test protocol will be forced according to thatlee Galaxy.

The type of localisor will be forced to clothes aating to Galaxy.

The only attribute that continues to be definedh®yclothe is the model name, ie his own name.

These constraints seem complex to implement. Thait.d
With the concept of Factory, and provided thatdhsign is done right, it's simple.

We can adapt our Factory Method to integrate theseconstraints. But take this opportunity to
completely redo our design using the Abstract Fgqtattern.

glPactlclnr}r MEﬂ]liDd WS Doctor, there is no risk
W ote b to trv Abstract Factory.
things 7
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The essential difference between the two pattertisait Abstract Factory, being external, can be
used by any application class, whereas Factory ddeths a method, should be seen more as a
dedicated private service to the class that impfesinis method.

But before starting work, a few words about thidqra.

In the chapter Pseudo Factory, we had the followliegjgn:

Worlkshop ask the factory to
instanciate clothes, passing him
the name of the desired model

Methods in italic are abstract.
They must be implemented by

subclasses.
Clothe
# _color
ClothingWorkshop # _modelName
# _fiber
s ek ackny PseudoClotheFactory P——
- _newClothe
- ) + electromagneticTreatment()
+ makeClothe() + gethewClothe()
tarthaki :. + acidTreatment()
el + placelocalizory)
+ tesif)
+ getDescription()

Factory alone knows what
object it must instanciate.

StandardManClothe

DeluxeManClothe

StandardWWomanClothe

DeluxeWomanClothe I
|

The Factory was external to ClothingWorkshop.

We can consider that the Abstract Factory pateaniextension of PseudoFactory because we
simply allow the existence of several Factorie$,djuimposing a common interface, in which we
define a simple createClothe() method that wilfésponsible for the instantiation of all that is
needed to make the clothe, taking into accourihalconstraints mentioned.

We get this:
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This interface requires <«interface=»
factories to implement

IClotheFactory

createClothe() + createClothe()
method. - fos
MilkywayFactory HGC1313Factory
- _origine - _origine
Each Factory

knows his origin.

Let's see now the elements needed to make theeclathindicated earlier in this chapter, we must
impose the following to clothe:

Fibre type.
Origin.
Assembly type.
Test protocole.

Localisor type.

These elements form a kind of construction kit, &gl understood that our factory will be in
charge of choosing the right components of theddpending the context.
This means that we have classes for kit compon&/itshave one thing to ask an element: his

description. We therefore expect a getDescriptiaré)hod.

Like all kit components should implement this methae impose itvia a small interface. Which
gives us:
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<=zinterface==
IKit
,e*% + getDescription() !‘1’*~

. +.~. [NGC1313Localisor |
- -___- -’z Jr _-J ' ‘._ \_‘ - 1

StandardAssembl . S - -
A R . HthgmsmndardFmer'
l-'.l' rl’ rl’ I:, \\ = .
- S =l NGC1313UltraFiber =

DeluxeAssembly L S N ",
S NGC1313TestProtocole

MilkwayLocalisorj . ;

| g »
21—

| Milkyway StandardFiber | |

£ ]

| MilkywayUltraFiber

== MilkywayTestProtocole I
I
I

All kit components are specific to each galaxy,eptdhe assembly type that depends only on the

range (Standard or Deluxe).
About clothes: little changes from Factory Method:
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Clothe

# _color

# _modelName
# _fiber

# _origine

# _testProtocole
# _localigor

# _aszembhy

+ assemble()

+ electromagneticTreatment()
+ acidTreatment()}

+ placelocalizor()

- + test()
MilkywayDeluxeWoman I + getDescription()

I

I} a

MilkywayDeluxeMan
Milkyway StandardMan I
I NGC1413StandardMan
T Milkyway StandardWoman I i
= HNGC1313DeluxeMan
NGCJ313StandardWoman

!
T

NGC1313DeluxeWoman

Clothe class has all its attributes, so it is abldescribe itself completely, but it not definessawn
attributes. As agreed, this class has no moraiivé. We simply ask it to run its manufacturing
stages.

The workshop is also slightly modified:

ClothingWorkshop

- _myFactory
- _myClothe

+ makeClothe()
- startMaking()

It has a reference to the Factory it is assigned.
The makeClothe() method is used to ask the workshgpoduce a clothe.
startMaking() is the method that knows the manuiid&at) process.
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The complete design gives us this:

=<interface==
ClothingWorkshop S
- _myFactory sl
- _myClothe + createClothe()
+ makeClothe() ﬂ E
- startMaking()
MilkywayFactory | NGC1313Factory
- _origine | _ _origine
]
=<interface==
IKit
’,J% + getDescription() [k,
-""J”"JF .»r .-J.- 1, '!_:“_. ‘-‘_"-.\‘_
. ... [MGC1313L0calisor
Standardhssembly! ,f’” rJz \\t Nth§133tandardFiber.
3 e P ™ S
ut Lt L S "o NGC1313UItraFiber.-
Deluxeﬁssembly. K . i s 1
i JE A NGC1313TestProtocole ——"
MilkywayLocalisor
—{ MilkywayStandardFiber ||
3 : Cloth
MilkywayUltraFiber | othe
1 # _color
e MilkywayTestProtot:oleI # _modelMame
} |# _fiber
# _origine
# _testProtocole
# _localisor
# _assembhy
+ assemble)
+ electromagneticTreatment()
+ acidTreatment()
+ placelLocalizor()
- + test()
MilkywayDeluxeWoman I + getDescription(}
)
)
MilkywayDeluxeMan
Milkyway StandardMan
[NGC1313StandardMan
Milkyway StandardWWoman = :3 = 3;3 I =
eluxeMan

NGC{3135tandardWoman
v

I

NGC13130eluxeWWoman I

COSMIC DESIGN PATTERNS WITH PHP

Maxime KELTSMA smaltek62@gmail.com

25-11-2013

Page 114



Principle of operation:

» The controller (not shown in the class diagrampkes ClothingWorkshop.makeClothe()
method to make a clothe, passing the model and.colo

» MakeClothe() invokes the factory that will instaaté the clothing and components kit, and
return it to the workshop.

* The workshop invoke its private method startMakjmngitich will apply manufacturing
steps to the clothe.

* Finally, the clothe made is returned to the coferol
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9.1 Coding

ClothingWorkshop:

<?php

class ClothingWorkshop {
We have to pass a Factory

private £ myFactory: to the Worlkshop
private § myClothe; constrctor.
public function  construot(ffactory) {

$this-> myFactory = ffactory;

public function makeClothe (3clotheModel, %fcolor) {
fthis-> myClothe = $this-> myFactory->createClothe (fclotheModel,
Zcolor) ;
Zthis-»>startMaking ()
return $this-> myClothe;

We use the Factory to

. . . et the clothe.
private function startMaking() { g
fthis-> myClothe->assenmble () ;
fthis-> myClothe->electromagneticTreatment ()
fthis-> myClothe->acidTreatment(): This is where the
(this-» myClothe->placelocalisor()
T e E 0 mamufacturing
Zthis-» myClothe->test ()
- Process 1s.

Ers

L'interface IclotheFactory:

<?php
interface IClotheFactory {

public function createClothe (5clotheModel, $color);

Ers
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MilkywayFactory:
<?php
class MilkywayFactory implements IClotheFactory {

Each Factory defines
private E_C:;g;:e = "Milkvyvway': MSﬂﬂgm'

public function oreateClothe ((clotheModel, Zcolor) {
Zclothe = null;

switch (£clotheModel) {

case "STANDARD WOMAN™:

Zclothe = new MilkyvwayStandardWoman (%color,
new MilkyvwayvStandardFiber (),
fthis-> origine,
new MilkywayLocalisor(),
new MilkywayITestProtocole (),
new Standardfssenbly())

break:

case "DELUXE WOMAN™:

Zclothe = new MilkywayDeluxeWoman ($color,
new MilkvwayUltraFiber (),
£this-> origine,
new MilkywayLocalisor(),
new MilkvwavTestProtocole (),
new Deluxebssemblyv()) !

break;

case "STANDARD MaMN™:

Zclothe = new MilkywavStandardMan (Scolor,
new MilkyvwayStandardFiber (),
£this-> origine,
new MilkvwavLocalis=sor(),
new MilkywayTestProtocole (),
new Standardissembly());

break:

case "DELUXE MAN™:

Zclothe = new MilkywayDeluxeMan (Scolor,
new MilkyvwayUltraFiber (),
fthis-> origine,
new MilkywayLocalisor(),
new MilkywayTestProtocole (),
new Deluxelhssenbly () ) !

H end switc

The Factory knows
what to instanciate
according the context.

return £clothe;

£
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NGC1313Factory:

<7?php
class NGEC1313Factory inplements IClotheFactory {

private £ origine = "HMEC1313':

public function createClothe (SclotheModel, Scolorx) {
£clothe = null;

switch (SclotheModel) {

case "STANDARD WOMAN™:

Zclothe = new HGEC13135tandardWoman (Scolor,
new HGEC13135tandardFiber() .,
$this-> origine,
new HGC1313Localis=sor(),
new HGC1313TestProtocolel),
new Standardissembly()):

break;

case "DELUXE WOMANT™:

Zclothe = new HGEC1313DeluxeWoman (Scolor,
new HGC1313UltraFiber() .,
$this-> origine,
new HGC1313Locali=sor(),
new HGC1313TestProtocole(),
new Deluxelssemblyvi()):

break:;

case "STANDARD MAN™:

£clothe = new HNGCl3135tandardMan(fcolor,
new HGC13135tandardFiber() .,
$this-> origine,
new HGC1313Localis=sor(),
new HGC1313TestProtocolel),
new Standardbssembly () )

break;
case "DELUXE MAN"

Zclothe = new HGEC1313DeluxeMan(:color,
new HGC1313UltraFiber() .,
$this-> origine,
new HGC1313Locali=sor(),
new HGC1313TestProtocole(),
new Deluxelbssembly()):

¥ end switc

return £clothe;

Ers
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IKit:
<?php

interface IEit {
public function getDescription():

Ers

DeluxeAssembly:

<?php
class Deluxelfzsembly implements IKit {

public function getDescription() {

return 'Deluxe assembly style.’ "</ /br>";
}
}
=
StandardAssembly:
<?php
class StandardiAssembly inplements IEKIitC {
public function getDescription() {
return 'Standard assembly style.' . "</br>";
H
}
=
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NGC1313UltraFiber:

<?php
class NGC1313UltraFiber implements IKit {

pukblic function getDescription() {

return 'HGC1313 arachno-fiber ultra high resi TLC !

Er

NGC1313Localisor:

<?php
clas=s HGC1313Localisor implements IKit {
public function getDescription() {

return "HGEC1313 ocalisor model.' . "</br>"™

H

Ers
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NGC1313TestProtocole:

<?php

class HGC1313TestProtocole implements IEKit

public function getDescription() {
return "NGC1313 test protocole.' . "</br>";
}
H
=
NGC1313StandardFiber:
<?php

class HGC13135tandardFiber implements IKit {

public function getDescription() {
return "HGC1313 arachno-fiber high

[iT]
i
m

}

Ers

MilkywayLocalisor:
<?php
class MilkywayLocalisor implements IEit {

public function getDeszoription() {
return 'Milkyway locali d

el." . "¢/br>";

}

>
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MilkywayStandardFiber:

<?php

class MilkywayStandardFiber implements IEKit {

public function getDescription() {
return 'Milkvway standard fiber high résistance.';
}
}
>
MilkywayTestProtocole:
<?php
class MilkywayTe=stProtocole implements IEit
public function getDescription() {
return 'Milkyway test protocole.' . "</br>";
}
}
-
MilkywayUltraFiber:
<7?php
class MilkywayUltraFiber implements IEit {
public function getDescription() {
return 'Milkyway standard fiker ultra high résistance.':
}
}
>
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Clothe:
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<?php

clas=s Clothe {

protected
proctected
protected
rotected .
2 iR The Factory provide
protecte
Clothe all the elements of

protected §_ = =
protected S_modelﬂ e = mmll; !henmnnﬁmjonﬂgkﬂ_
public function construct ($coloxr, £fiber, forigine,

Slocalisor, StestProtocole, Sassemxmbly)

r = Efiber;

e = Sorigine;

isor = ¥localisor;

) 7 cgtcocole = $testProtocale;
embly = faszembly;?

switch (Scolox) {
caze TYETL™:
3this—>_cclcr =

cage

break:

public function assemble () {

echo L=a=e L= v . Sthis—}_assembly—}getDescripticnﬁ};
}
public function electromagneticTreatment () £

echs '"Anti electromagnetic fields creatment.' o "< /bBr>T;

public function acidTreatment ()} {

echo '& treatment.' . ™fbr>™

ol

acli

public function placelocalisor() {

echo 'FPutc
r—>getbDescription ()

tocole—»getDescription ()

public function getDescription() {

fdegcription = "fnbspenbsp™
Fthis=s—>» modelMName

Sdeszcription .=
Sthis->» color

fdescription .= ET

Sdescriprtion

return Sdescription;
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MilkywayStandardMan:

<7?php

class MilkywayStandardMan extends Clothe {

we call the
public function  econstrumet($color, $fiker, Forigine, ﬂEﬁfdﬂgﬁ
£localisor, YtestProtocole, Sassembly) { constructor.
parent:: construct(fcolor, fiber, forigine,
Slocali=sor, StestProtocole, fassembly) !
$thi=-» modelName = "Standard man =suit.™;
} ... and we define the clothe
model name, unique
' attribute defined by clothe
himself.
P
MilkywayDeluxeWoman:
<?php
class MilkywayDeluxeWoman extends Clothe {
public function  econstruoet($color, Sfiber, forigine,
$locali=sor, *testProtocole, fassembly)
parent:: ceonstrouct(fcolor, $fiber, Zorigine,
Zlocali=sor, StestProtocole, Zassembly):;
$thiz-> modelName = "Deluxe woman suit.";
}
}
=
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MilkywayStandardWoman:

<?php
claszs MilkywayStandardioman extends Clothe {

public function construct (Scolor, £fiber, Zorigine,
Zlocalisor, StestProtocole, Zassembly) {

parent:: gonstruct(fcolor, £fiber, Zorigine,

£localisor, £testProtocole, Zassembly) :
Sthis—>_mcde;ﬂame = "Sitandard woman suit.";

>

MilkywayDeluxeMan:

<7?php
class MilkywayDeluxeMan extends Clothe {

public function construoct($color, #fiber, forigine,
£localisor, StestProtocole, fassembly) {

parent:: construct($color, $fiber, forigine,
Z£localisor, StesztProtocole, fassembly) !
5thi5—>_mcdeLHame = "Deluxe man suit.";
}
}
s
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NGC1313StandardWoman:

< ?php
class NHGEC13135tandardWoman extends Clothe {

public function construct($color, $fiber, %origine,
£localisor, StestProtocole, fassembly) {

parent:: constroct(fcolor, $fiber, forigine,
£localisor, StestProtocole, fassembly):
5this—>_mcdeLHame = "Standard woman suit.";
]
}
Eda
NGC1313StandardMan:
<?php

class NGC13135tandardMan extends Clothe {

public function  construct($coloxr, $fiber, $origine,
£localisor, £testProtocole, Zassembly) {

parent:: construct($color, $fiber, forigine,
Z2localisor, StestProtocole, Zassembly):
Sthis—>_mcde;ﬂame = "Standard man suit.™;
}
}
s
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NGC1313DeluxeWoman:

<?php

clazs NGC1313DeluxeWNoman extends Clothe {

public function  construct(fcolor, $fiber, forigine,
£localisor, StestProtocole, Zassembly) |
parent:: construct($color, $fiber, Sorigine,
f£localisor, StestProtocole, Zassembly):
Stnis—>_mcde;ﬂame = "Deluxe woman =uit."™;
¥
H
>
NGC1313DeluxeMan:
<7?php

class NGEC1313DeluxeMan extends Clothe {

public function __panstruct(ﬂcnlnr,

Efiber, Zorigine,
£localisor, StestProtocole, Zassenmbkbly) {
parent:: ceonstruct($coloxr, $fiber, $%origine,
Zlocalisor, EStestProtocole, Zassembly):
Sthis—)_mcde;ﬂame = "Deluxe man =suit."™;
}
H
s
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9.2 Tests

As usual we will use index.php as the controllethef whole design:

require once 'includePaths.php'

fnewline = "</br>"; Factory instanciation.

echo 'Controller: start.' . Snewline . Snewline;

{/ Factory instanciations: ﬁﬁhukghgpiuﬂaﬂchﬁgﬂ_
anyHllkyWayFactnry = new MilkywayFactory: passing each of them his

EmyMNGEC1313Factory = new NGEC1I313Factory: Faﬂkny

Workshops instanciations:

anyHllkyWayWDrksqop = new ClothingWorkshop (3myMilkyWayFactory) :
EmyHNGEC1313Workshop = new ClothingWorkshop (SmyHEC1313Factory);

Treatements:
echo "clothe 1:" Enewline;
fclothe 1 = SmyMilkyWayWorkshop-rmakeClothe ("3TANDARD MAN™, "YEL");
echo 'Description: ' . Snewline;
echo Sclothe_l—>getDescriptinn:} . Enewline: EEMhE{IEEﬁDﬂiSEEEy
TU g o o o T & ] . .
echo . Enewline; le.
echo "clothe 2:" . Enewline;

Eclotne_g = anyNGClSlSWDrksnDp—>makeC10thet“:ZZ?XZ_ECHAH“, "BLU™} ;

echo 'Description: ' . 3newline;

echo aclntﬂe_z—}getDescriptinn:} . Enewline;

Echﬂ TT g o o o o o o o o e e e T . gnewline;

echo "clothe 3:" . Enewline;

EclotnE_S = EmyHNGCl313Workshop- >makeClothe ("STANDARD MAN", "RED");
echo 'Description: ' . Snewline;

echo aclntﬂE_S—}getDescriptinn:} . Enewline;

EC-].'.I.I:I FT oo o o o R R R R R R T . S:I.E'Wli:le;

echo '"Controller: end.':

=

Here is the result:
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é localhost/DesignPatterns_2012_EMN/Abstract_Factory_2012/

Controller: start.

clothe 1:

Assembly: Standard assembly style. Phases of the process are
Anti electromagnetic fields treatment. controlled by the Workshop.
Anti acid treatment. but with choices imposed by
Put localisor: Milloyway localisor model. the factory.

Tests protocol: Milloyway test protocol.

Description:

Model: Standard man suit.

Color: Yellow

Fiber type: Milkyway standard fiber high rA ©sistance.
Origin: Milkcyway

Assembly: Standard assembly style.

Clothe provide his own
elements description. A part
of them were determined by
Factory.

Tests protocol: Milloyway test protocol.

0 380 60 60 280 360 360 6 260 00 N0
clothe 2-
Assembly: Deluxe assembly stvle.
Anti electromagnetic fields treatment.
Anti acid treatment.
Put localisor: NGC1313 localisor model.
Tests protocol: NGC1313 test protocole.
Description:
Model: Dehxe woman suit.
Color: Blue
Fiber type: NGC1313 arachno-fiber ultra high resistance.
Origin: NGC1313
Assembly: Deluxe assembly style.
Tests protocol: NGC1313 test protocole.

0 38 380 350 380 38 e 0 i 3 0k ok

clothe 3:
Assembly: Standard assembly style.
Anti electromagnetic fields treatment.
Anti acid treatment.
Put localisor- NGC1313 localisor model.
Tests protocol: NGC1313 test protocole.
Description:
Model: Standard man suit.
Color: Red
Fiber type: NGC1313 arachno-fiber high resistance.
Origin: NGC1313
Assembly- Standard assembly style.
Tests protocol: WGC1313 test protocole.

e e a0 i i 2 o 2R ok R R

Controller: end.
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With this new system, they
will able to produce
sometimes new collections

Stop chattering. Now i
would lilce a real mission.
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10 COMMAND PATTERN

Generally, a request has an action that is alwaysame. It is a strong and enduring relationship,
therefore considered static.
But there are cases where this link must be chaagearding to context. For example:

* Arequest must trigger another action than theiomially planned.
* A request must trigger not one, but several actions

The Command pattern in decorrelating requests amoha, will allow to easily integrate this kind
of constraint, adding intelligence between the two.

To summarize we can see this pattern as a progratameamote control: each button triggers one
or more actions, each button can be reprogrammaunlyatime.

It only remains to wait for the next opportunityuse this wonderful pattern.

Mr Spock there are some
control room features that I
would lilce to use remote.

I would need some kind of
programmable remote
control.

An interesting idea captain.

I will submit it to

the engineers.

Here's what the captain wishes to remote control:

* The Enterprise propulsion speed: on a scale of®Heing the hyper-speed).
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e The Shield (open / closed).
* The invisibility of the Enterprise (on / off).

* The display of the control room (on / off).

To understand how does the Command pattern warlex@ample, take the shield of the Enterprise).
Imagine a 2-buttons remote control:
» A button triggers the opening of the shield.

» A button triggers closure of the shield.

The game is played with three players:
* The remote control.
 The command (ie the action triggered).

* The controlled device (here the shield)

4 ) $ openShield()
REMOTE CONTEOL Cﬂmﬂlﬂlﬂi
open shicld & closeShield)
Open shicld (@)
Close shield
6 command:
h J close shield

» Each button on the remote control is connectedoand only one command.

» Each command knows what device it must controlalnalt action it should trigger on the
device.

* The remote control has no knowledge of the dewvicgrolled.

The principle is simple. Let’s see how to turn tini® class model
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[Command interface
force execute() method.

MiniRemoteControl _
- _blueButton =zinterface==
- _greenButton ICommand
;lg ButionPressed( 5 All commands have to
+ blueButtonPressed() ]
+ greenButtonPressed() - propose E;XEI:utEO
s " method.
s ShieldOpenCmd
ShieldCloseCmd -
- _=hield
This arrow means that + execute() + execute()

RemoteControl has two references
to ICommand type objects.

All commands have a
shield reference.

Shield

+ open()
+ close()

MiniRemoteControl:
* The buttons are represented by two private ategublueButton and _greenButton.
* Each button is linked to a ICommand type object.

» To press a button it will invoke blueButtonPresgeor greenButtonPressed ().

Let's see what happens if you press the blue huttbith corresponds to the opening of the shield:
» The triggering event is the invocation of blueBaoRoessed() method.

* The blueButtonPressed() method in his turn invakesexecute() method of the blue button
_blueButton. Indeed _blueButton is simply a refeesto a ICommand object, and more
precisely a ShieldOpenCmd object.

* This is actually the execute() method of the SligldnCmd command that was executed.
This method works directly on the shield by invakihe open() method.

The basic principle is simple. Adapt now at th&€aptain request.

Here is what our remote control should look like:
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REMOTE CONTROL

OFF

)
O Shield O

We can make the following remarks:

There may be unused buttons on the remote coltt®will provide this.

The drive is not a control “on/off” type, but magke a value on a scale of O to 4. It will
require a special treatment.

We will need something to manage links betweenobgtand controls.

We will enrich our RemoteControl class:

To manage the links buttons/commands, we will ugedrrays: onButtons and offButtons.
These arrays will contain references to the ICondrabjects for each button.

We will have an attribute that indicate the numtiigiunctions the remote can handle (ie the
number of pairs of “on/off” buttons).

We will need a method to assign a command to abu@all it setcommand(). This method
will allow us to program or reprogram the remotetcol.

Finally, we must be able to handle the push ofttobuTo do this we add two public
methods onButtonPressed() and offButtonPressed¢h will take as a parameter the index
of the button in the arrays.

As a tool we add a toString() method that displiagsconfiguration of the remote control.

Our RemoteControl class becomes:
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RemoteControl

- _onButtons
- _offButtons
- _nbrFunctions

+ setCommand()

+ onButtonPressed()
+ offButtonPressed()
+ toString(}

The two commands that control the shield:

ShieldEnableCmd ShieldDizableCmd

+ execute() + executel)

\

Shield

+ enable()
+ dizable()

The two commands that control the invisibility:

InvisibilityOnCmd || | InvisibilityOffCma |
|

+ execute() + execute() |

Invisibility

The two commands that control the display of thetil room:
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ScreenOnCmd ScreeanmedI
|

+ execute() + execute() I

ControlRoom Screen

+ oni)
+ off(}

On the speed of the Enterprise, the Engine clasgges four methods to us:
» speedUp(): increases the speed of a level.
» slowDown(): decreasing the speed of a level.
» stop() : decreases the speed repeatedly until stop.

* max(): Increases the speed several times untitrgach the maximum speed.

So we create four commands.

SpeedUpCmd || | SlowDownCmd StopCmd MaxCmd I
)

+ executel) + executel) + execute() || [+ execute()
+ cancel(} + cancel(} + cancel(} + cancel(}

Propulsion

+ speedUp()

+ slowDown(}

+ stop()

+ max(}

There is now the problem of unused buttons. If gmss a button that is not programmed, it must
do nothing. But in our pattern, pressing a buttorokes the execute() method of the command
associated with the button.

A first approach would be to test if the button hagood command before invoking this command.

But there is better: create a command that dodsngptand call it NullCmd. Like any command, it
has an execute() method, but it will do nothingti8@e is no test to do. We must unsure that any
unused button is well associated with the commanitiaxhd.

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 137



Here is the complete design:

HullCmd

+ execute()

RemoteControl
- _onButtons
- _offButtons —
) <<interface->
- _nbrFunctions
ICommand
4 t
+ =etCommand() - ﬂ'**--. NuliCmd
+ onButtonPressed() + executel) T
+ offButtonPressed() ,,»"E + execute()
+ toString() LTt LT RTIRARESLSLET
. s L
- - ° ] (R
L . v . o ' o
Fr'- - - v i’ El a . ~
-—__.— Ff - ’r ‘IJ : : \1 11 '\\
- < - Ll ] 1 1 N . .
= - "’ Kl rl 1 1 k] . 1\
ShieldEnableCmd ShieldDisableCmd L A ; . : \ . .
" 4 ¢ ! 1 [l . " "
+ gxecutel) + execute() L . N ! ' - . .
- " . ] ' ' " .
. 1 il 1 1 1 A
- v ! ] ' 1 3 .
- . r ] ' 1 B 0
r 4 4 1 1 1 kS ~
- . n fl 1 ] 1] 1 ~
Shield S ; H : L *
v + 1 1 T a1
v L 1 1 Al n )
\ y
+ enable() N | ' . i " .
L - 1 1 . b .
+ disable() o : : \ ", . "
" 4 1 1 1 . . N
4 4 1 1 1 1 k] o
< 4 " 1 1 1 Y .
v . . ' ' ' ~
- . 4 ] ' ' .
- ] 1 2 [ [ T
4 ] 1 ' ] [ \
- v r 1 1 1
. L " 1 1 n k]
f" L IJ 1 1 k] k]
‘ ;
R ‘ ; i |SpeedUpCmd| | SlowDownCmd StopCmd MaxCmd
A K ' + execute() + execute() + execute() || [+ execute()
.
. i H
InvisibilityOnCmd Invisibility OfFCmd i h
f \
h |
h i
+ execute() + execute() h H
n'l |I
/
h |
. H s
;
—— ScreenOnCmd ScreenOffCmd Propulsion
Invisibility
TNEEH + execute() + execute(} + speedUp()
)
+ off) + slowDown(}
)
+ stop(}
+ max(}
ControlRoomScreen
+ on()
+ off()
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...captain want to
Sorry to

add two featmres.
interrupt. .

There should be a
button that cancels
the last action. .. ... and it should be possible

to program a button with

not one but several commands

Well well...

After a meeting with the captain, it's a buttonttpats Enterprise in "danger mode”, ie:
¢ Maximum speed.
* Shield on.

* Invisibility on.

The opposite of "danger mode” is the "normal mode™:
* Low speed.
» Shield off.
* Invisibility off.

As for the "Cancel" button it should just do theerse of the last command executed.

Fortunately, thanks to the Command design pattkese new features will give us no problems.

Let's start with the cancel button:

» The remote control must store the last command taldbe to cancel it. So we add a private
attribute _lastCommand which contain the refereidbe last command executed. Thus
each command will have to update _lastCommand.

» The remote control should also have a "Cancel'ooytivhich will be realized by a
cancelButtonPressed() method.

* Who must know what it takes to cancel a commanti® i the command itself. We must
ensure that each command knows how to cancel ttma€o do this add a cancel() method
to the ICommand interface. This method must be emginted by all commands.

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 139



Here's what should happen when you press the Chatteh on the remote control:
* The cancelButtonPressed() method of the remoteaastinvoked.

* This method in turn invokes the cancel() methodhen lastCommand attribute. Indeed this
attribute is simply a reference to an object oktygommand.

* The cancel() method of the command acts on theated device, so as to cancel its action.

Here are the changes to classes. Here only one anchis represented, but it is understood that all
commands must implement the new cancel() method.

RemoteControl <<interfaces=
ShieldEnableCmd

- _onButtons ICommand
- _offButions = + execute()
- _nbrFunctions + execute() + cancel()
- _lastCommand P ETEE
+ setCommand()
+ opnButtonPressed()
+ offButtonPressed() The new attribute
+ toString() lastCommand. The new method
+ cancelButtonPressed() l:a.nl:E;lO

The new method

cancelButtonPressed().

Now let’s see the command which triggers severab@s.

Adaptation to achieve this result is extremely sanfimply create a command whose methods
execute() and cancel() perform several actions.

For this command to know what to do for each oftth@ methods, we add two private attributes of
array type, which contain references to commanéséaute.

In summary this macro command only executes othiemegands. Being itself a command, it
provides the execute() and cancel() methods.
Here is this new class:

MacroCommand

executeActions
cancelActions

4

executel)
cancel}

-

Before moving on to coding, here is the final ctsssodel:
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10.1 Class Diagram

RemoteControl
- _onButtons
- _offButtons
- _nbrFunctions
- _lastCommand

3

<<intgrface==
ICommand

+ setCommand(}
+ onButienPressed()
+ offButtonPressed()

+ |+ execute()

,e”g + cancel]} [V~
T

HullCmd

+ execute()
+ cancel(}

ControlRoom Screen

+ oni}
+ off()

Some remarks:

* Each command directly control a device.

* The macro command does not directly control a @g\as it will only execute other
commands listed in the executeActions and canceAstarrays. This is indicated by the
solid arrow connecting MacroCommand to ICommands a@lrow means that
MacroCommand has several references to ICommardtsb)

- “ T P ,‘ ST ~
+ toString(p Lot o P N
+ cancelButtonPressed() LT L R T .
e -'f Jl’ v ,r 1 ] 1 L A "-\
-7 e - S I oo "~ | MacroCommand
-_.-F fr - v ;’ 4 1 a1 .
Lt o P Lo B v - executehctions
- » ! ] 1 k) i
- - - - cancelActions
ShieldEnableCmd ShieldDisableCmd A P " =
. : ' . + execute
- 2 1 ' . !
1 4 v ! ] 1 . b Kl
+ execute() + execute() . K N ' | . . - + cancel()
.
+ cancel(} + cancel() . A ; . ' f Y "
- v Ll El 1 1 . -
- v 1 1 1 . ~
< ) ’ ] ] [ B i
v . . 1 ' - ~
- 4 1 1 .
- 4 ! 1 1 k] Y
. 4 ! 1 1 k] .
. .-J . : II "\ i
Shield N I-' , ' " A .
+ enable() i . : ' . . . -
+ disablel) . N / ' ' ' " "
" El 4 1 1 1 . ~
- El . 1 1 1 n L
- El 1 4 1 1 k] bl
. N N ! | ' 5 -
i . ‘ ' ' “ . [y
. L 4 1 1 k] 0] L
“ T 1 1 1 a . K
v K : i |SpeedUpCmd| | SlowDownCmd StopCmd MaxCmd
4 ! v |+ execute() + execute() + execute() || |+ execute()
. !
— L N i + cancel() + cancel() + cancel() + cancel()
InvisibilityOnCmd || | InvisibilityOffCmd N :
: ; :
+ execute() + execute() K :
+ cancel() + cancel() : )
El |I
; ,
) :
: ;
\/ \/ ScreenOnCmd Screen0ffCmd T b
Invisibility
+ execute() + executel)
+ oni) + cancel(} b T + speedUp()
+ off) b ! + slowDown()
t
+ stop()
+ maxi}
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* The Engine class offers four functions, we cre&bed commands.
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10.2 Coding

Invisibility class:

<7?php

class Invisibility {

private £ name =

public function construct (Fallame) {

$this-> name = FaName;

public function on() {
echo get class() . ': " . $this-> nams .

m
=]
M
[
4
%)

public function off () {
echo get_clas=z() . ': " . $this-> name .

[=h
1]
a1
o
m
(]
M
]
4
W

£
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ControlRoomScreen class:
<?php

class ControlRoomScreen {

Erivate £ mames = '°';

r

pukblic function  construoct (Fallame) {
$this-> name = faName;

public function on{) {
echo get_class(} . ': ' . $this-> name . ' on. </br:>':

public function off () {

echo get_class() . ': ' . #this-> nams . '

0
=]
=]
i)
8]
o
¥}

£
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Propulsion class:

< 7Zphp

class Propulsion {

name = "';

_currentSpeed:

_speedLevels
_maxSpesd;

private
private
private
private

iy A Ay AR

public function __ponstruct(iaName]

£this-—> name SaName:
5this—>_carrent5peed = 0;

£this-> maxSpeed

public function speedlp () {
$this-> currentSpeed++;
Zalert
if

LU L

($this-> currentSpeed >
£this=-> currentSpeed
Zalert

= ", Impos=sible
¥
Zthis-»log(Zalert);

pukbklic function slowDown() {
£this-> currentSpesd-—-:

Zalert
if ($this-> currentSpeed <
$this-> currentSpeed
falert

L o
r

Impossible

¥
Zthis->log(salert);

public function stop() {
while
2this-»slowDown () :

¥
¥
public function max() {
while (Sthis—>_current5peed <
2this-»speedlp () ;
}
¥

private function log(falert) {
echo get_class() . ': °

array {("CFF", "5low"™, "Medium"™,

count[Stnis—>_5peedlevelsj -

($this-> currentSpeed >

An array to set
different speed.

speed™) ;

I The constructor make
some initializations.

1:

$this-> maxSpeed) {
£this-> maxSpeed:

to speed up.";
To speed up, we increment
currentSpeed, checking if we
reach the limit.
Ditto for deceleration.

oy {1

oz

o) {

£this-> maxSpeed) {

$this-> name . ": "

Sthis-» speedlevels[$this-> currentSpeed]

Zalert 'wi/br>';

>
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Shield class:

<?php
class Shield {
private £ nams = '';

r

public function  construoct (fallame) {
fthis-> name = falame;

public function enable() {
echo get _class() . ': ' . &this-» name . ' enabled. </br>";

Cllald el .

public function di=able() {
echo get_class() . ": ' . $¥this-> name . ' di

P>
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MacroCommandCmd class:

< ?php

claszs MacroCommandCmd implements ICommand {

private
private

£ executeCommands = arrav():
£ cancelCommands = arrayl():

public function constroct (Sexecutehctions, Scancellctions)

Sthis—}_exec:teicnma:ds = Eexecutehctions;
$this-> cancelCommands = Scancelfctions;
}
public function execute () {
foreach ($this-» executeCommands as $i =»> Scommand) {
echo "** Macro: ":
Scommand-rexXecute () ;
} We simply execute
1 the command lst.

public function cancel() {

We give the two actions
lists to the constructor.

foreach ($this-»> cancelCommands as $i =» Scommand) {
echo "** Macro: ";
Scommand-rexXecute () ;
}
}
¥
>
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NullCmd class:

<7?php

class NullCmd implements ICommand {

public function execute () {
a

echo "I'm a command th

public function cancel() {

echo "I'm a command that does

Ers

ICommand interface:
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interface ICommand {

public function execute();
public funection cancel () !
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ShieldEnableCmd command:

<?php

class ShieldEnableCmd implements ICommand { Thecnn&nﬂmideﬁcaﬁﬁcavaj

is passed to the command

private £ myReceiver:

controller.
public function  construct (faReceiver) {
fthis-> myReceiver = jaReceiver;
public function execute () {

fthis-> myReceiver->enable();
The command knows what
action should be performed on

.]]: l o f T t 3 T l "
pEBsac tunetion canee g { the controlled device.
fthis-> myReceiver->disable();

>
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ShieldDisableCmd command:
<7?php
class ShieldDiszableCmd implements ICommand {

private § myReceiver;

public function __ construct(faReceiwver) {

$this-> myReceiver = faReceiver;
}
pukblic function execute() {
fthis-> myReceiver->disable();
}
public function cancel () {
sthizs-> myReceiver->enable():
}
}
P
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ScreenOnCmd command:
<7?php

class ScreenCnCmd implements ICommand {

private &£ myReceiver;

public function  construct (faReceiver) {
$this-> myReceiver = faReceiwver:;
H
public function execute() {
*thiz-> myReceiver->on():
H
public function cancel () {
fthis-> myReceiver-»off(};
H
H
>
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ScreenOffCmd command:

<?php
clazgs ScreenOffCmd implements ICommand {

private £ myReceiver:

public function construct (faReceiver) {
$this-> myReceiver = %aReceiver;

public function execute() {
5this—>_my§ece;ve:—>nffi];

public function cancel () {
Zthi=-> myReceiver-»onl):

Ers

InvisibilityOnCmd command:
<?php

class InvisibilityvOnCmd implements ICommand {

private E_myiece;ver;

public function __pcnstructiSaReceiver] {

$this-> myReceiver = SaReceiver;
H
public function execute() {
Ethis—>_myiece;ve:—>nni]:
H
public function cancel () {
Ethis—>_myiece;ver—>nff(];
¥
H
P>
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InvisibilityOffCmd command:
<?php

class InvisibilityOffCmd implements ICommand {

private & myReceiver;
public function __ construoct (faReceiver) {
fthiz-> myReceiver = jaReceiver:;
}
public function execute() {
fthis-> myReceiver->off(};
}
pukblic function cancel () {
fthis-> myReceiver-»on(};
}
}
=

MaxCmd command:

<?php
class MaxCmd implements ICommand {
private & myReceiver;

public function __ construoct ($aReceiver) {

$this-> myReceiver = faReceiver:
H
public function execute() {
sthis-»> myReceiver->max();
H
public function cancel () {
H
H
P
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StopCmd command:
<?php

clazss StopCmd implements ICommand {

private § myReceiver;

pukblic function  comnstruoct (faReceiver) {
$this-> myReceiver = jaReceiver:;
H
public function execmte () {
fthis-> myReceiver->»stopl);
H
public function cancel () {
H
}
£
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SpeedUpCmd command:

<?php

class SpeedlpCmd implements ICommand {

private § myReceiver;

public function  constroct (faReceiver) {

fthis-> myReceiver = faReceiver;
}
pukblic function execute() {1

fthis-> myReceiver-»speedlUp();
H

public function cancel() {

$this-> myReceiver->slowDowni):

£
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La commande SlowDownCmd:

<?php
class SlowDownCmd implements ICommand {
private > myRece

1Ver;

pukblic function  constroct (faReceiver) {

fthis-» myReceiver = faReceiver;
H
public function execute() {
fthis-> myReceiver->slowDown () :
H
public function cancel () {
fthis-> myReceiver->speedlUp ()’
H
H
P>
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RemoteControl class:

<?php

class RemoteControl
The two arrays to

private ¢ onButtons = array(}: store commands.
private E_cffEu:tD:s =-arravi).
private S_nbrF:.ctionB;
private E_las Command; The constructor mitiakize
all commands with
public function __ponstructﬁﬁanFuﬁctinﬂs} { NullCommand.
$this-> nbrFunctions = $nbrFunctions;
EmyMulIiCommand = new NullCmd();
for (£i = 0; $i < $this-> pbrFunctions; $i+y) | b i0)
Zthis- > onButton 15 [$1] = SmyNullCommand:
Sthiz-> offButtons[$i] = SmyNullCommand; allow to define a
- pair of controls.

ot
gt

public function setCommand (SfunctionIndex, $0nCommand, $OffCommand) {

if ($functionIndex »= 0 && S$functionIndex < $this-> nbrFunctions) {
fthis->» onButtons [ffunctionindex] = $0OnCommand;
Ethis- > offButton 15 [$functionIndex] = £0ffCtmmand;
! else {
echo get class(} . "'—->serCommand(): unknown Tuncrtion:
£functionIndex . '. Admited: from 0 to '
{$thiz—>% nbrFunctions — 1) . '.</br»';

e

b

public function onButtonPressed (SfunctionIndex) {

if ($functionIndex »>= 0 &£& SfunctionIndex < $this-» nbrFunctions) {

Sthis-> DdeEEGES{Efﬂﬂctiﬂﬂlﬂdex]—}EKEGHEEﬁ}:

fthiz-> lascCommand = ionIndex]:

} elzse {
echo get class|() function
SfunctionIndex
($this->% nbrFunction When we press a button,
' the corresponding

command is executed

public function offButtonPressed(ffunctionIndex) {
if (#functionTndex »>= 0 && $functionTndex < $thiz-> nbrFunctiecns) {
fthig-> offButtons[ffunctionIndex]->execute();
$this-> lastCommand = $this-> offButtons[ffunctionIndex];

} el=ze {
echo get class|) . '-»offButtonPressed(): unknown function:
SfunctionIndex . ". Bdmited: from O to
[Echis->5 _nbhrFunctions - 1) Libr>";

bt
gt
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public function _ toString()

{ . .
SztrRetour = "</ bri®s®ks Eemote Control #*#*&&% </br>'; taSUmgO dlsplaj.'the
foreach ($%this-» onButtons as $key =» Svalue) { remote l:t}lntrt}l

g¢strRetour .= 'function ' . Skey . ' ¢ ON = configuration.

get_class (Fvalue) ' OFF= !
get_class ($this-> offButtons[fkey]) . '<br/>';
¥
return $strRetour:

The cancel button

execute the inverse of the
{

pulblic funcrion cancelButtonPressed|() last command.

$this-> lastCommand->cancel () ;
}

s
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10.3 Tests

As usual we will use index.php as the controllethaf entire design

<?php

COMMAND pattern controler
require once 'includePath=.php';
EZnewline = "< /br>";
echo "Controller: start.', Snewline;
echog "-————————————- 'y fnewline;

e mriatinone .

EmyEemoteControl = new RemoteControl (8);

EmyMullCommand = new NullCmd () :

We indicate the number
of commands required

ZinvizibilityGenerator = new Invisibility("InvizibilityGenerator™):
EinvizibilityOffCommand = new InvisibilityOffCmd ($invisibilityGenerator):

ZinvizibilityOnCommand = new InvisibilityOnCmd (3invisibilityGenerator) ;

£zhield = new Shield("shisld");

Z3hieldDizableCommand = new ShieldDisableCmd(%shield):
Z£3hieldEnableCommand = new ShieldEnabkleCmd(%zhield):
Zzcreen = new ControlRoomScreen ("screen™):
ZzcreenCnCommand = new ScreenOnCmd(£=zcreen) ;
Zzcreen0ffCommand = new ScreenOffCmd(S3creen)

Zpropulsion = new Propulsion("speed”):

ZzlowDownCommand = new SlowDownCmd ($propulsion):

f£ezpeedUpCommand = new SpeedUpCmd ($propulsion); The two action lists for
Z3topCommand = new StopCmd (Spropulsion) macro command.

EmaxCommand = new MaxCmd (Spropulsion):

Zdangerhctionslist = array(2shieldEnableCommand, SinvizibilityOnCommand,
EmaxCommand) ;
ZdangerCancellist = arrav(£shieldDisableCommand,
£3topCommand, 2£speedUpCommand) :
EmyCnDangerMacroCommand = new MacroCommandCmd ($dangerictionslist,
ZdangerCancelli=st) ;
EmyOffDangerMacroCommand =

$dangerhctionsList) ;

finvizibilityOffCommand,

new MacroCommandCmd ($dangerCancellist,

COSMIC DESIGN PATTERNS WITH PHP

Maxime KELTSMA smaltek62@gmailcom  25-11-2013 Page 159



EmyRemoteControl-»3etCommand (0, S2invisibilitcyOnmCommand, Remaote control
finvizibilityOffCommand) ; :

EmyEREemoteControl-»setCommand (1, £shieldEnableCommand, PrOSAtmns.
£zhieldDi=zableCommand) ;

ZmyRemoteControl->setCommand (2, S£screenCnCommand, fscreenOffCommand)

EmyEemoteControl->»setCommand (3, SspesedUpCommand, 2slowDownCommand) :

EmyERemoteControl-»setCommand (4, SmyOnDangerMacroCommand,
EmyOffDangerMacroCommand) ;

LI

EmyEemoteControl->onButtonPressed (0) ;
EmyERemoteControl-»offButtonPressed (0)

Ea LEImEt L.

SmyRemoteControl-ronButtonPressed (1) ; // shield Press buttons,
EmyRemoteControl-»offButtonPressed (1) // =hield have fun
EmyRemoteControl-»onButtonPressed(2); // =screen
EmyRemoteControl-»>offButtonPressed(2): // screen

EmyREemoteControl-ronButtonPressed (3)

EmyEREemoteControl->onButtonPressed (3) speed Eiax5peadup.
EmyERemoteControl-»onButtonPressed (3) speed
EmyRemoteControl-»onButtonPressed (3): // speed
ZmyRemoteControl->onButtonPressed(3); /) =peed

EmyEemoteControl->offButtonPressed(3) I |
EmyRemoteControl-»offButtonPressed(3); // speed Max slow down.
EmyRemoteControl-»offButtonPressed(3): //
ZmyRemoteControl->offButtonPressed(3) ;
EmyEemoteControl->offButtonPressed (3)

Let's use our
EZmyEemoteControl->onButtonPressed (4) ; /S macro command macro command.
ZmyRemoteControl->offButtonPressed (4) ; . ]

echo "** Cancel: ": ...and our cancel
EmyEREemoteControl-»cancelButtonPressed() ; // cancel button. button.
echo SmyRemcoteControl; To finish, display
the remote control
echo '--~———————————— ', Enewline: cnnﬂgnﬁﬁon
echo 'Controller: End.', Snewline;
s
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Here is the result:

6 localhost/DesignPatterns_2012_EMN/Cormmand/

Controller: start.

Inwvisibility: Invisibilitv(Generator enabled.

Invisibility: Invisibilitv(Generator disabled.

Shield- shield enabled.

Shield- shield disabled.

ControlRoomScreen: screen on.

ControlRoomScreen: screen off.

Propulsion: speed: Slow

Propulsion: speed: Medium

Propulsion: speed: Fast Max speed up.
Propulsion: speed: Light speed

Propulsion: speed: Light speed. Impossible to speed up.
Propulsion: speed: Fast

Propulsion: speed: Medimm

Propulsion: speed: Slow

Propulsion: speed: OFF

Propulsion: speed: OFF. Impossible to slow down.
*% Macro: Shield- shield enabled

** Macro: Invisibility: InvisibilityGenerator enabled.
** Macro: Propulsion: speed: Slow

Propulsion: speed: Medium

Propulsion: speed: Fast Macro commands
Propulsion: speed: Light speed

*% Macro: Shield- shield disabled.

** Macro: Invisibility: InvisibilityGenerator disabled.

*%* Wacro: Propulsion: speed: Fast

Propulsion: speed: Medium

Propulsion: speed: Slow

Propulsion: speed: OFF

*% Macro: Propulsion: speed: Slow

** Cancel: ** Macro: Shield- shield enabled.

**% Macro: Invisibility: Invisibilitv(Generator enabled.

*% Macro: Propulsion: speed: Medium Cancel button
Propulsion: speed: Fast

Propulsion: speed: Light speed

Max slow down.

*=x2¥® Remote Contro] ¥*%%*

function 0 : ON = InvisibilityOnCmd OFF= Invisibility OffCmd
function 1 : O = ShieldEnableCmd OFF= ShieldDisableCmd
fiunction 2 : ON = ScreenOnCmd OFF= ScreenOfCmd

function 3 : ON = SpeedUpCmd OFF= SlowDownCmd

fiunction 4 : ON = MacroCommandCmd OFF= MacroCommandCmd
function 5 : ON = NullCmd OFF= NullCmd

function 6 : ON = NullCmd OFF= NullCmd

function 7 : ON = NullCmd OFF= NullCmd

Controller: End.
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10.4 Conclusion

As we have seen, the Command pattern separateotveeots that are usually combined:

* The request for an action to perform, ie the intioceof a method that will do a job. This
notion becomes an Command.

* The execution of the work, ie the fact of perforgnthe work defined by the command.

Action requests being encapsulated in standara&tsbjeommands), it is easy to store them for later
execution.

Thus the Command pattern is often used to tredt woeues: One or more processes are
responsible for executing a command one after tiheroThe process, which has no idea of what
the command really does, simply invoke the exeguethod of the command. Once the work is
completed, the process takes the next command.

The pattern can also be used to historicize theigodf a system between two backups. If a crash
occurs after restoring the last backup, it willgzessible to replay historized commands to find the
state of the system at the time of crash.

Uses the same pattern can be very different frazh ether.

This pattern, again, is based on the compositichnan the implementation. This means that
treatments are encapsulated in small, specializsdes that are associated by the controller, using
the composition (ie references between objects)ratime. This means, in our example, the
controller can reconfigure the remote control at tame.

In contrast, a conventional design, based on imeigation, we would certainly give us less
numerous but larger classes containing hard-cagathtents. Any changes would often require to
touch the classes. At run time the controller wchage little leeway.

Here is the official Command pattern class diagram:
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| +Action() +Execute()
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11 ADAPTER PATTERN

Enemy vessel is empty

captain. [t seems This Klingon vessel is
neglected. in perfect state of
order.

In this case gentlemen, we
are going to bring it back
with us.

Scotty, can we tow it 7

No captain_ it doesn't
have towing system.

But it has a remote-control
system, but the controls are
incompatible with ours.

Jim_ we can adapt our
remote-control system__

... to be compatible

with enemy vessel.
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As soon as we get ready,
we leave the place with our
discovery.

So gentlemen,
at worlc |

The control system of the Enterprise is as follows:

<=zinterfaces=
IEnterpriseControlSystem

+ propulsicnOni}y

+ propulzionQffi)

+ steering(})

+ speedUp(}

+ slowDown()

+ getCurrentSpeed()

+ getCoordonate()
L

Enterprize

propulzionOn()
propulsionOfi)
steering()
speedUp()
slowDown(y
getCurrentSpeed()
getCoordonate()

+ + + + + + +

The IEnterpriseControlSystem interface imposed afsmethods necessary to manage the
Enterprise.

The Enterprise class then implements these methods.

Use this class a little before going further. Herthe code of the interface:
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<?php

interface IEnterpriseControlSystem {

public

public

public

public

public

Ers

function

function

function

function

function

propulsionOn() :
propulsiondff() ;
steering(sx, v, Zz);

specedlp () -

slowDown () ;

And that of the Enterprise class:

25-11-2013
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<?php

class Enterprise implements IEnterpriseControlSystem 4

private 5 vesgelNams = '';

private % currentSpeed:

private ¥ propulsionStatus:

private % speedlLevels = array{"CFF", "Slow™, "Medium™,
"Fa3 eed™]) ;

private

private coordonate

public. function __ponstructisvesselﬁame} {
Schis—> vesselWName = SvesselName;
Ethis—)_currentﬂpeed = 0;
sthis-> propulsionStatus = FALSE;
$this-> maxSpeed = count ($this-» speedLevels) — 1;
fthis—-> x = 0;
fthis—> v = 0:
Ethis- > 2= 0z

public function propulsionOn() {

fthis-» propulsionStatus = TRUE:
fchis->»log{"propulsiontn{) ", "propulsion On");

H

public function propulionOff() {
fthis-> currentSpeed = 0;
3this—> ropulsionStatus = FALSE:
Ethi5—>lng:”;;:;_in::Iffnn“, "propulsicn. OLE™) ;

public function steering(fx, %y,

Sthis~» x = 8x;
fthis-» v = $vy;
Sthis—> z' = §z;

public function speedUp() {

T
2

fmessagel =

tmessagel =

if (Sthis=> “propulsi D:Sbau“s TRUE} {
if {$this- > currentSpeed »= 5 8-> maxSpe
Snessage- =
} else {
$this-> currentSpeed+tt:

1

d)

Some private
attributs.

A 3D coordinates

system.

Constructor inttialize
private attributs

Switch on and off of
the propelling system.

To change course, we set
new coordinates.

Sthis->getCurrentSpeed()

fthis—>getCurrentSpeed|() ;

tmezzage? = "Current speed: "
¥
¥} else {
Emezsagel = "Imposzsible: propulsicon off.";
H
fgthis-»log("spesdlp ()", Smessagel B tmessagel) ;
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=

COSMIC DESIGN PATTERNS WITH PHP

pukblic function slowDown() {

Sfmessagel = "";
fmessage? = "Current speed: " . Sthiz-rgetCurrentipeed():
if (5this—>_prcpulsicn£tatus == TRUE} {
if (%this-> currentSpeed <= 0) {
Smessagel = "Impossible de ralentir.":
} else {
$this-» currentSpeed--;
Smeszsage? = "Current speed: " . ESthis-rgetCurrentSpeed():
¥
} else {
Emessagel = "Impossible: propulsion OfE.":
}
Sthis-»log("s=lowDown ()", Smessagel . " " . Zmessage?):

Utility method to display

private function log(Smethod, Smessage) {

echo "Class: " . get class() messages.
", Method: " . Emethod
", Vaisseau: " . 5this—>_ve55elﬂame L T
EZmessage . "</ brx';

public function getCarrentSpeed() {
return Ethis—}_speedlevels[Ethis—>_current5peed];

}
public function getCoordonate() { Get current 5peedor
. = [l o T .
: T o fthis-> = coord es
fthis-> v
"; z= " . &this-> =
“{b‘:}“
}
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Here is an example of using the Enterprise class:

<?php
regquire once 'includePaths.php':
fnewline = "</br>";
echo 'Controleur: Debut traitement.', Snewline;
echa '-————————————— ', %fnewline;
EmyEnterprise = new Enterprise ("enterprise”
traitemment sur Enterprise: We set a course.

echo SmyEnterprise-»>getCoordonate();

EmyEnterprise-»s3teering (25, 65,33) ;

echo EmyEnterprise->»getCoordonate () Yﬁetegtengmesnﬂt

and stop.

EmyEnterprise-»propulsiontn()

EmyEnterprise->propulsion0Off () ;

EmyEnterprise->speedlUp () ; Yveteﬂﬁpeedup
when engine is off.

EmyEnterprise-»propulsiontn() ;

EmyEnterprise-»speedlUp () :

EmyEnterprise-»speedlp () :

EmyEnterprise-»speedlp () : Bﬂaxspeadup.

EmyEnterprise->speedlUp () ;

EmyEnterprise-r>speedlUp () :

EmyEnterprise-»s3lowDown () ;

EmyEnterprise->slowDown () ; Full slow
SmyEnterprise-»>slowDown () ; dowmn.
EmyEnterprise->slowDown () ;

EmyEnterprise->slowDown () ;

echo "-————————————— 'y, Fnmewline;
echo "Controleur: Fin traitement.', Snewline;
2=
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And here is the result of executing:

6 localhost/DesignPatterns_2012/Adapter/
@ Désactiver: & Cookies & G557 u Formulaires~ |[Ed| Images~ @ Infos~ [E] Diversr / Entourer~ f Fenétre X Outils

Controller: start.

Coordonate: x=0; v=0; z=0

Coordonate: x= 25; v=63; z= 33

Class: Enterprise. Method: propulsionOn(). Vaisseaun: enterprise: propulsion On

Class: Enterprise. Method: propulsionOff(). Vaisseaw: enterprise: propulsion Off

Class: Enterprise. Method: speedUp(). Vaisseaw enterprise: Impossible: propulsion off. Current speed: OFF
Class: Enterprise. Method: propulsionOn(). Vaisseau: enterprise: propulsion On

Class: Enterprise. Method: speedUp(). Vaisseaw enterprise: Current speed: Slow

Class: Enterprise. Method: speedUp(). Vaisseaw: enterprise: Current speed: Medium

Class: Enterprise. Method: speedUp(). Vaisseaw: enterprise: Current speed: Fast

Class: Enterprise. Method: speedUp(). Vaisseaw: enterprise: Current speed: Light speed

Class: Enterprise. Method: speedUp(). Vaisseaw enterprise: Impossible d'accélérer. Current speed: Light speed
Class: Enterprise. Method: slowDown(). Vaissean: enterprise: Current speed: Fast

Class: Enterprise. Method: slowDown(). Vaisseau: enterprise: Current speed: Medm

Class: Enterprise. Method: slowDown(). Vaissean: enterprise: Current speed: Slow

Class: Enterprise. Method: slowDown(). Vaisseau: enterprise: Current speed: OFF

Class: Enterprise. Method: slowDown(). Vaisseau: enterprise: Impossible de ralentir. Current speed: OFF

Controller: end.

I kenow how to pilot Enterprise.
There's nothing new until now.

Indeed Mr Sulu. But interesting things happen now.

The Klingon ship has its own control system defibgdhe interface IKlingonGuidingSystem.

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 170



<<interface=»= <<interface==
IEnterpriseControlSystem IKlingonGuiding System
+ propulzionOn() + ignition()
+ propulzionQff() + enginelfi}
+ steering() + sefTarget()
+ speedUp() + setSpeed()
+ slowDown() + getSpeed()
+ getCurrentSpeed() + gefTarget()
+ getCoordonate()

As can be seen, it has not much in common withdhtte Enterprise. It will however be necessary
to make these systems compatible.

The Adapter pattern is one of the most intuitiv@ctually acts as an adapter, allowing two systems
seem to be incompatible, to communicate. Just aslapter allows an electrical device to plug into
an electrical outlet in a foreign country.

Our adapter:

* Will be materialized by a class derived from IEpt&seControlSystem. It will therefore
have all the methods of controlling a spaceshigpmnise Type.

» But will have a reference to a Klingon vessel type.

» For each Enterprise type method, perform the etgnvaf the Klingon ship.

It is this class that has the intelligence to adegtveen the two systems.

Here is the corresponding class model:
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<<interface== =<interfaces=
I[EnterpriseControlSystem IKlingonGuiding System
+ propulsionOn() + ignition(}
+ propulzionOff(} + engineQffi}
+ steering() + setTarget()
+ speedUp() + setSpeed()
+ slowDown() + getSpeed()
+ getCurrentSpeed() + getTarget()
+ getCoordonate() oy
= = :
Enterprise TR T KlingonVessel
+ propulsionOni) * prupu.lsiu\n[ln(} + ignition()
+ propulsionOfi() + steering) + engineff()
+ steering() * prupulsluqtlff(,- + setTarget()
+ speedUp() + speedUp() + setSpeed()
+ slowDown() T EIILETL ] i + getSpesd()
+ getCurrentSpeed() * getturrentSp&e::I(; + getTarget()
+ getCoordonate() P DELTIRATE B
Klingon vessel.
Enterprise class
The Adapter
Let's see how does KlingonVessel class work:
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private S_c:rre:thaad = 0;
private
private
private

maxSpeed = 10;

_alpha, % beta, $ gama; coordonate
wesgselMame ="'

A4y Ay oy

public function __ construoct (SveszelName) |

fthis-> wvesselName = fvessellName:
$th15—>_::r:ent3peeﬁ = 0;

Ethis—> alpha = 0:

£this-> beta = 0;

£this-> gama = O;

public function ignition() {
Sthis—>log{™ignition(}™, "Ignition™);

b

public function engineOff ()} {
Ethis->laog("enginedff(}1", "

clases FlingonVessel inmplements ITElingonGuidingSyestem {

Some private
attributs.

Constructor initialize
private attributs

Switch on and off of
the propelling svstem.

public function =etTarget (falpha, Sbeta, Sgama)

$thig-> alpha = %alpha;

Sthis-> beta = Sheta;

Sthis-> gama = Sgama;

Smessage = "alpha: " . £this-> alpha

Sthi=s-» beta

Sthis-» gama;
this->log("=sectTarget{} ™, SmeEsszge):

public function setSpeed|ZnewSpeed) §
if (EnewSpeed < 0) {
EnewSpeed = 0;
}
if (YmewSpeed > Sthis-> maxSpeed) {
Fnewipeed = Fthis-> maxSpeed;

Set a new course.

X
$this->* currentSpeed = FnewsSpeed;
Emessage = "Current =peed: " . ﬂthis—}_CSIIEEESLEEd:
£this->1og("=eC5D Emessage) ;
H
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public function getSpeed() { Get current 5peed or
return $this-> currentSpeed; coordinates

pukblic function getTarget() {
return "Target: alpha= " . $this-> alpha

": beta= " . sthis-> beta

Utilitv method to display

private function log(fmethod, Smessage) { Messages.
echo "Class: " . get_class|()
", Method: "™ . Fmethod

". Waizseau: " . Fthis-»> wvesselName . "
. =message . "</br>';

P>

We must now determine how we adapt each Enterprétbod to a Klingon method.

* The ignition() method turns the Klingon engine 8n.this method directly corresponds to
the propulsionOn() method of the Enterprise.

» Similarly, engineOff() is corresponding to propolsDff().

* The setTarget() method corresponds to steering@sé provide three spatial coordinates
defining the new course. But the Klingon referesggtem is not the same unit of
measurement. It will be necessary to multiply tberdinates by a factor.

* The SetSpeed() method set the speed of the Klisgign It has a different operation of the
Enterprise because here we define directly theetamgeed, while the Enterprise is
accelerated (SpeedUp()) or decelerated (SlowdowB@h methods must use SetSpeed()
by increasing or decreasing the speed of a Klinggssel from its current speed provided by
getSpeed().

* The getSpeed() method corresponds to getCurrerdfpee

» The getTarget() method corresponds to getCoordfnate

We just have to implement the KlingonVesselAdaptass:
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<?php
class ElingonVessellbdapter implements IEnterpriseControlSystem {

private £ myvVessel:

Reference to

pFuklic function  construct (fvessel) | Kl gDﬂVEiﬁi
fthis-»> myVessel = Fvessel;

puklic function propulsionOn() { Switching on and off the
Sthis-» myVessel-rignition(); engine: we call the appropriate

method of the Klingon vessel.

public function propulsion0Off() {
fthi=s-> myVessel->engine0Off();

The coeficient is applied
public function steering(sx, Sv, £z) { to convert data.

fcoef = 2.734;
fthis-> myVessel-»setTarget ($x * fcoef, $y * Ffcoef, $z * Fcoef):

public function speedUp() {
fthis-> myVessel-»getipeed(fthis-> myVessel->getipeed() + 1});:

public function =slowDown() {
fthis-> myVessel-»getipeed(fthis-> myVessel->getipeed() - 1}):

public function getCorrentSpeed|() {
return >this-> myVessel->getSpeed(); GﬁtmﬂTmﬂﬁpaedDW
coordinates

public function getCoordonate() {
return this-> myVesssl-»getTarget():

>

As can be seen, for each treatment, our adapteka@svthe appropriate method on the Klingon ship,
directly for simple cases, or adapting the datefessary.
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11.1 Tests

As usual we will use index.php as the controllethe entire design:

<?php

LDAPTER pattern controler
require once 'includePaths.php':;
fnewline = "< /br>";
echo 'Controller: stcart.', Snewline;
echo "—-—-—-——————————- ', Snewline; We instanciate the 2

necessary classes.

EZmyHlingonVeszel = new ElingonVessel ("klingon™):
fmyElingonVessellhdaptor = new EKlingonVesselldapter (SmyElingonVessel) ;
ImyElingonVesselldaptor—->propulsionOn () ; Swith on/off test

EmyElingonVessellidaptor—»propulsion0ff () ;
EmyElingonVesselldaptor—->propulsionOn () ;
EmyElingonVessellidaptor-»3peedlp () ;
EmyElingonVessellidaptor-»3peedlp ()
ImyElingonVesselldaptor—»=speedlUp () ;
EmyElingonVesselldaptor—»speedUp () ;
EmyElingonVessellhdaptor—>speedUp () ;
EmyElingonVessellidaptor-»3peedlp () ; Bﬁaxspeadup.
EmyElingonVessellidaptor-»3peedlp ()
ImyElingonVesselldaptor—»=speedlUp () ;
EmyElingonVesselldaptor—»speedUp () ;
EmyElingonVessellhdaptor—>speedUp () ;
EmyElingonVessellidaptor-»3peedlp () ;

EmyElingonVesselldaptor—->slowDown () ;
EmyElingonVessellhdaptor—>»slowDown () ;
EmyElingonVessellhdaptor—>»slowDown () ;
EmyElingonVessellidaptor->»3lowDown () ; MWax slosw down.
EmyElingonVessellidaptor->3lowDown () :
EmyElingonVesselldaptor—->slowDown () ;
EmyElingonVessellhdaptor—>»slowDown () ;
EmyElingonVesselldaptor—>»slowDown () ;
EmyElingonVessellidaptor->»3lowDown () ;
EmyElingonVesselbdaptor->slowDown () ; Change course.
EmyElingonVesselldaptor—->slowDown () ;

EmyElingonVesselldaptor—»steering (10, 200, &00);

fmyElingonVesselhdaptor->getCoordonate () ; Display coordinates.
echo "-—-———————————— 'y Enewline:

echo '"Controller: End.', Snewline;

=
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Here is the result:

6 localhost/DesignPatterns_2012_EM/Adapter/

Controller: start.

Class: KlingonVessel. Method: ignition()). Vessel: klingon: Ignition

Class: KlingonVessel Method: engineOff(). Vessel klingon: Engine off

Class: KlingonVessel. Method: ignition()). Vessel: klingon: Ignition

Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 1
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 2
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 3
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 4
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 5
Class: KlingonVessel. Method: setSpeed(). Vessel klingon: Current speed: 6
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 7
Class: KlingonVessel. Method: setSpeed(). Vessel klingon: Current speed: 8
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 9
Class: KlingonVessel. Method: setSpeed(). Vessel: Klingon: Current speed: 10
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 10
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 9
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 8
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 7
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 6
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 3
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 4
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 3
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: 2
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 1
Class: KlingonVessel. Method: setSpeed(). Vessel: klingon: Current speed: ()
Class: KlingonVessel Method: setSpeed(). Vessel: klingon: Current speed: 0
Class: KlingonVessel. Method: setTarget(). Vessel: klingon: alpha: 27 34 beta: 546 8 gama- 1640 4

Controller: end.
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The work is done. We converted the commands setiibgontrol system of the Enterprise and the
Klingon ship adapter responds correctly.

The official Adapter pattern:

Adapter pattern
Client Larget Target
+Raqueasti)
Adapter adaptee Adapteo
+Requeslt() | +5pecificRaquest()

adaptee SpecificRequest()

Good job gentlemen. Mr Sulu
we go back home with our
discovery.
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12 FACADE PATTERN

All systems are up

and running captain. W= too bong

Mr Spock

See if it's possible to get

There are many those operations automatic.
operations tF’ d“'l I'm sure we can reduce the
That takes time Jim. Eorins
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The Enterprise has different systems which mustdigated individually to get the vessel fully
operational:

Systéme Description

An internal network that can be enabled or disabled.

Communication An external network which may be enabled or disabled.

ElectricNetwork|Can be put in one of the modes: Off, Standby, Maintenance, On.

Engine Can be put in one of the modes: Off, Standby, Maintenance, On.

Gravity Can be enabled or disabled.

Teleportation |Can be put in one of the modes: Off, Standby, Maintenance, On.
Weapon Can be put in one of the modes: Off, Standby, Maintenance, On.

To get Enterprise into service, it must use thiwaihg procedure:
» Enable internal and external communication networks
» Set eletrical network to ON.
» Set artificial gravity to ON.
* Set teleportation to ON.

* Set weapons to ON.

There is also a procedure to get Enterprise in Maance Mode:
» Set internal communication network to ON.
* Set external communication network to OFF.
» Set electrical network to MAINTENANCE.
» Set artificial gravity to ON.
» Set teleportation to OFF.
* Set weapons to MAINTENANCE.

Another procedure to turn the vessel to Standbyanadd another to put it in Off mode.

For each procedure, we must instantiate objectsraodte the appropriate methods in a specific
order.

There is a certain complexity that we would likegtd rid of. This is where the design pattern
Facade can be usefull.

The Facade pattern will take care of all this caripy and automate operations for us. We are
offering a limited number of methods to simply adohthe complex Enterprise system.

Specifically the Facade pattern is a class thaiefitveen the complex system, and the user of the
complex system:
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Facade controls the different
Enterprise systems, and propose
a small number of methods.

Communication EnterpriseFacade
+ innardetwarkOn() + setMaintenanceModel) Engine
+ innerletworkOff() . + setstandByMode() - o
- + "
+ externalNetworkOn() + sethissionMode() sl sl
+ externalNetworkOff() + gef0ff()

Teleportation ElectricNetwork

+ changMode() + changehode()

Weapon

+ changeMode()

To control the Enterprise is no longer necessaintiw the complexity of the various systems. Just
use the methods proposed by the Facade. It withelgob for us.

As everything is clear, let's coding.
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12.1 Coding
Communication: class

= ?php

class Communication {

private £ innerNetworkStatus;
-
-

private $_externalMNetworkStatus; Internal and external
networlcs state.
public function _ construoeot() {
Sthis—>_innerHetwcrkStatus = FRLSE;
f£this-> externalNetworkStatus = FALSE:
}
public function innerNetworkOn() {
fthis-> innerMetworkStatus = TRUE;
Sthiz—->log("innerNetworkOn() "™, "innerNetwork: ON"™)
}
Internal network
pukbklic function innerNetworkOE£f£ () { management.
fthis-> innerNetworkStatus = FALSE;
Sthis->»log("innerletworkQEff ()", "innerMNetwork: OFF"):
}
pubklic function externalNetworkOm() {
fthis-> externalNetworkStatus = TRUE;
Sthi=s-»log("externalletworkOn ()", "externalWetwork: ON");
}
External network
public function externalMetworkOoff () { ement.
$this->» externalletworkStatus = FALSE:
2this—->log("externalHetworkOff ()", "externalWHetwork: OFF") :
}
public function getExternalWNetworkStatm=() {
if( Sthi5—>_ExternalHEtwcrk5tatus == TRUE )} {
return "1i";
¥ else {
return "07;
H
}
pubklic function getInnerNetworkStatu=s() {
if({ $this-»> innerNetworkStatus == TRUE } {
return "17;
¥ else {
return "O";
H
}
private function log(Smethod, Smessage) {
echo "CI " . get_class|()
", Method: ™ . Smethod . ™ "
fmessage . "</br>'; A utility method to
: display infos.
H
-

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 182



Gravity class:

< ?php

class Gravity {

-

private :_isGravityEnabled;

public function  comnstrmet() {
5this—>_i5EravityEnabled = TRUE;

¥

public function on() {
Stnis—}_iSEravityEnabled = TRUE;
Ethis->log("on()"™, "Gravity OHN"):

}

public function off () {
5this—>_i5EravityEnabled = FALSE:;
fthis-»log("off ()™, "Gravity OFF"});

public function getGravity () {
return Stnis—>_isEravityEnabled;

private function log(Smethod, Smessage)

echo "Class: " . get class|)
", Method: " . fmethod . " "
fmessage . "</ /brx';
H
H
7>
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Teleportation class:

<7?php
class Teleportation {

private E_KCdelist = array [("OFF" =»> "QFF", "STANDEY" => "Standby",

FE", TATL

MMATHT™ = Mifa i mtramnareras" Ty 1 J— PRI -
LIH > "Maintenance™, > "OH™)

-

Erivate : currentMods;

The different
public function  construct() { bl od
$this-> currentMode = "CFF": POSSIDIE mOdes.

public function changeMode (ZnewMode) {
£this-»> currentMode = SnewMode;
£this->log{"changeMode ()", "CurrentMode: "

el D DL

$this->» modelist[Sthis-rgetCurrentMode()]);

public function getCurrentMode () {
return 5this—>_currentHcde;

private function log(fmethod, Emessage) {

echo "Claszs: " . get_class()
", Method: "™ . Smethod . " "
Emessage . "</ brx':
}
}
Ers
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Weapon class:

<7?php
clazs Weapon {

private S_mcdelist = array ("OFF" =» "OFF", "S5TANDEY" =» "Standb:

"MATHNT™ => "Maint

enance™, "ON" => "ON"};

-

private $ currentMode;
) ) The different
public function  constroct() {
$this-> currentMode = "COFF";

public function changeMode (fnewMode) {
£this-> currentMode = SnewMode;

[y m W o Wy s W
r -ADDEnTHOde

izt[fthisz-»getCurrentMode () ])

£this->1log("changeMod
$this-> mode

=

public function getCurrentMode () {
return 5this—>_currentHcde;

private function log(fmethod, Emessage) {
echo "Clas " . get_class()

(4]

possible modes.

r

", Method " . Emethod . " "
Zmessage . "</ /bhr>';
3
}
=
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ElectricNetwork class:

<7?php
clasz ElectricHetwork {

private S_mcdelist = array ("OFF" =» "OFF", "S5TANDEY" =» "Standb:

"MATHNT™ => "Maint

enance™, "ON" => "ON"};

-

private $ currentMode;
. . The different
public function  constroct() {
$this-> currentMode = "COFF";

public function changeMode (fnewMode) {
£this-> currentMode = SnewMode;

[y m W o Wy s W
r -ADDEnTHOde

izt[fthisz-»getCurrentMode () ])

£this->1log("changeMod
$this-> mode

=

public function getCurrentMode () {
return 5this—>_currentHcde;

private function log(fmethod, Emessage) {
echo "Clas " . get_class()

(4]

possible modes.

r

", Method " . Emethod . " "
Zmessage . "</ /bhr>';
3
}
=
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Engine class:

<7?php

cla=ss Engine {

private S_mcdelist = array ("OFF" =» "OFF", "S5TANDEY" =» "Standb:

"MATHNT™ => "Maint

enance™, "ON" => "ON"};

-

private $ currentMode;

The different

public function  constroct() {
T

5this—>_currentHcde = "OFF"; pﬂSﬁbEiﬂﬂdEi

public function changeMode (fnewMode) {
£this-> currentMode = SnewMode;

[y m W o Wy s W
r -ADDEnTHOde

izt[fthisz-»getCurrentMode () ])

£this->1log("changeMod
$this-> mode

=

public function getCurrentMode () {
return 5this—>_currentHcde;

private function log(fmethod, Emessage) {
echo "Clas " . get_class()

(4]

r

", Method " . Emethod . " "
Zmessage . "</ /bhr>';
3
}
=
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EnterpriseFacade class:

<?php

class EnterpriseFacade {

References to the different
private £ teleportation;
] o ] Enterprise systems.
private $ _engine;
private $ weapon;
private S_electricﬂetwcrk;
private S_gravity;
private S_ccnnunicaticn:
public function constroct (Steleportation, Zengine, Sweapon,

ZelectricHetwork, Sgravity, Scommunication) {
£this-> teleportation = $teleportation;
fthis-> engine = fengine;
fthis-> weapon = Sweapon;
fthis->» electricNetwork = $electricNetwork;
$this-> gravity = $gravity;
fthis-> communication = $communication;

H

public function setMaintenanceMode () {
Stnis—>_ccnmunicaticn—>innerNetwnrkﬂni];
Sthis—}_ccnmunicaticn—}externaINEEWDIkfo(];
Sthis—}_electricHetwcrk—}changeHDdei“H;Z:?”
$this-> gravity->on();
Stnis—>_telepcrtaticn—>changeHDdei“ZEE”]:
5this—>_weapcn—>changeﬂnde(“H;ZI?“ H

H

pukblic function setStandByMode () {
Sthis—)_ccnmunicaticn—>innerNetwurkfo(];
Sthis—}_ccnmunicaticn—}externaINEEWDIkfo(];

Zthis-» electricletwork->changeMode ("STRANDEY™) »
Sthis—>_gravity—>nffi]:
Stnis—>_telepcrtaticn—>changeHDdei“ZEE”]:
athis—:‘r:weapc:n—:m::hangel{r:nde ("STLAMDBY™) » That's where we
4 manage all the system
complexity.

puklic function setMissionMode () {
Sthis—}_ccnmunicaticn—}innerﬂetwnrkﬂni];
Sthis—}_ccnmunicaticn—}externalﬂetwnrkﬂn(];

5this—>_electricHetwcrk—>changeHDdei“ZI”];
Sthis-> gravity-»on():
Sthis—>_telepcrtaticn—>changeHnde(“2:“]:
5this—>_weapcn—>changeHDde(“ZS“J;
¥
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public function setOff() {

Stni5—>_ccnm::;cat;c:—>innerNetwnrkfo(];
5this—>_ccnm::;cat;c:—>externalﬂetworkﬂffi];
Etni5—>_E;Ect:;cHetwc:k—>changeHudei“:??“];
$this-> gravity->off():
Etni5—>_te;epc:tat;c:—>changeHDdei“IEE”];
5this—>_weapc:—>changeHDde(“ZEE“];
}
}
=
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12.2 Tests

As usual we will use index.php as the controllethef entire design:

<?php

FACADE pattern controller
reguire once 'includePaths.php':
Znewline = "<br>";
echo "Controller: start.', Snewline;
echg '"—-————————————e ', Snewline;

EmyTeleportation = new Teleportation():

EmyGravity = new Grawvity():

EmyCommunication = new Communication();

EmyElectricHetwork = new ElectricHNetwork():

EmyEngine = new Engine():

EmyWeapon = new Weapon():

EZmyFacade = new EnterpriseFacade (SmyTeleportation, SmyEngine, SmyWeapon,
EmyElectricHetwork, SmyGravity, SmyCommunication) ;

echo "Maintenance mode:"™ . Snewline;
EmyFacade-»zetMaintenanceMode () :

echo "Mission mode:™ . Enewline;
EmyFacade-s>setMissionMode () ; We use the facade
methods.
echo "Stand by mode:™ . Znewline;
EmyFacade-r»setStcandByMode () ;
echo "OFF:" . Enewline;
EmyFacade->setOff () ;
r
echo "You can always go directly to a system:" . "<bhr:";

EmyGravicy-»off():
EmyGravity-»>on():

echa '-————————————— ', Snewline;
echo '"Controleur: end.', Snewline;
P
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Here is the result:

6 localhost/DesignPatterns_2012_EM/Facade/

Controller: start.

Maintenance mode:

Class: Communication. Method: innerNetworkOn() innerNetwork: ON

Class: Communication. Method: externalNetworkOff) externalNetwork: OFF
Class: ElectricNetwork. Method: changeMode() CurrentMode: Maintenance
Class: Gravity. Method: on() Gravity ON

Class: Teleportation. Method: changeMode() CurrentMode: OFF

Class: Weapon. Method: changeMode() CurrentMode: Maintenance

Mission mode:

Class: Communication. Method: innerNetworkOn() innerNetwork: ON

Class: Communication. Method: externalNetworkOn() externalNetworlc: ON
Class: ElectricNetwork. Method: changeMode() CurrentMode: ON

Class: Gravity. Method: on() Gravity ON

Class: Teleportation. Method: changeMode() CurrentMode: ON

Class: Weapon. Method: changeMode() CurrentMode: ON

Stand by mode:

Class: Communication. Method: innerNetworkOff) innerNetworle OFF
Class: Communication. Method: externalNetworkOff) externalNetwork: OFF
Class: ElectricNetwork. Method: changeMode() CurrentMode: Standby
Class: Gravity. Method: offi) Gravity OFF

Class: Teleportation. Method: changeMode() CurrentMode: OFF

Class: Weapon. Method: changeMode() CurrentMode: Standby

OFE:

Class: Communication. Method: innerNetworkOff) innerNetworle OFF
Class: Communication. Method: externalNetworkOff) externalNetworlc OFF
Class: ElectricNetwork. Method: changeMode() CurrentMode: OFF

Class: Gravity. Method: offi) Gravity OFF

Class: Teleportation. Method: changeMode() Currenth™ode: OFF

Class: Weapon. Method: changeMode() Current™Mode: OFF

Facade is
working for us |

You can always go directly to a system:
Class: Gravity. Method: offi) Gravity OFF
Class: Gravity. Method: on() Gravity ON

Controleur: end.

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 191



Excellent Mr Spock.

As we have a little
The vessel was never time, i1l try my new
ready as fast. portable laser gun
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13

TEMPLATE METHOD PATTERN

To illustrate this pattern, we will look at the fbeerved on board.
A modern and balanced food that make us dream.

All kinds of dishes are cooked on demand, but #reyall made from a single ingredient: granules
containing all that is needed by the body.

There are lipids, carbohydrates, proteins, mingvélamins. They have no particular flavor, which
allow to transform them at will by giving them ttexture, color and flavor desired.

3 textures are possible:

The granules are left intact (pasta, small pie¢e®getables or meat etc....)
The granules are mixed with water (soups, pureesas...)

The granules are kneaded with water, molded, fisrtided, stripped. We obtain blocks of
different shapes: pies, pastries, meats...

Prepare a dish thus means following the steps:

Take a quantity of granules.
Transform into one of three textures.
Add the desired dye.

Add the desired flavor.

Set temperature.

Add optionally sauce.

Add optionally a vitamin supplement.

All kinds of dishes are achievable. Simply chodsetexture, flavor and color.

But look more closely at the recipes for each efttiree textures:
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|Granular textures:

- Take some granules

- apply color

- apply flavor

- blend

- set temperature

- apply the sauce oplion

- apply vitamin supplement option

[Fluid textures:

- Take some granules

- add hot water

- apply color

- apply flavor

- mix

- set temperature

- apply the sauce option

- apply vitamin supplement option

[Solid textures:

- Take some granules

- add hot water

- apply color

- apply flavor

- mix

- mold

- ﬂl"'_f

- unmold

- set temperature

- apply the sauce option
- apply vitamin supplement option

As can be seen the three recipes are very sirshane steps are common, others are specific.
We would be tempted to factor what may be, but Femtoring parts of an algorithm ?
For this kind of problem, the best solution is Tremplate Method design pattern.

This pattern will allow us to define a general aitfon imposed, while leaving the door open to
some variability for steps that require.

Let's start by putting the 3 recipes in paralleldentify common operations:
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Granular textures:

[Fluid textures:

[Solid textures:

- take some granules

= |- take some granules

- take some granules

2 - add hot water = |- add hot water

3 |- apply color = |- apply color = |- apply color

4 |- apply flavor = |- apply flavor = |- apply flavor

5 |-blend - mix - mix

B - mold

7 - dry

] - unmald

9 |- set temperature = |- set temperature = |- set temperature

10 |- apply the sauce option = |- apply the sauce oplion = |- apply the sauce oplion
- apply vitamin supplement - apply vitamin supplement

11 |option = |- apply vitamin supplement option| = |option

We can separate operations into 3 groups:

» Group A: operations are identical in the threepesi(1,3,4,9,10,11 operations). These
operations will be defined and implemented in oemplate Method. They will therefore be
mandatory and not modifiable.

» Group B: identical operations but does not invdhe 3 recipes. The operation is optional
(2,6,7,8 operations). These operations will be psegd by the Template Method in the form
of hooks: the user class has the option to ruroband may even define its implementation.

» Group C: operations that are conceptually the ssteye but the way to do it is different in
the three recipes (step 5). These operations witelquired, but subclasses will have to
implement them.

We now define what will become our Template Meththé: unique recipe that can be adapted to 3
recipes.
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Template Method Method type Comment Method
1 |- take some granules static mandatory  |getGrainFood()
- protected
2 |- add hot water - non implemented |hook addHotWater()
3 |- apply color static mandatory  |applyColor{)
4 |- apply flavor static mandatory  |applyFlavour()
5 |- mix abstract delegated blend()
- protected
6 |- mold - non implemented |hook mould{(}
- protected
7 |-dry - non implemented |hook dryUp()
- protected
& |- unmold - non implemented |hook outMould()
8 |- set temperature static mandatory  |applyTemperature()
10 |- apply the sauce option static mandatory  |addSauce()
11 |- apply vitamin supplement opfion |static mandatory  |addVitamins{)

Methods imposed (in blue) will be defined as statithe superclass that is not inherited by
subclasses. The latter therefore can not redefine.

Methods "hook" type will be defined as protectedbéoaccessible only by subclasses, not
implemented because it is precisely the subclagk&h are responsible to implement them

according to their specific needs.

The delegate method is defined as abstract. Imamdatory step in the recipe, but must be

implemented by subclasses as how to vary from ecipe to another.
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13.1 Class model

The Template Method pattern is in the form of asti@tt class containing the Template Method
and a number of other methods needed.

it is possible to create classes derived from bsgract class. In our case we will create a subclas
for each recipe:

(Class is abstract for it

contains at least one PrepareFood prepare() is the template
abstract method. - method. It's the only
2 Lz public method
- getGrainFood() )
# addHotVWater()
- apphyColor(} .
e bltler?d[} is an abstract methuld
% Blend() (italic). It must be declared in
# mould() subclasses.
o . # dryUpi)
# identifies # u::HEEIm(*
i ¥
protected methods. T
- addsauce() Static metods are
- addVitamins(} underfined
FluidForm :
GranularForm SolidForm
P
# blend() # addfotiWater()) |4 addHotwater()
# blend() # blend()
# mouldi)
# dryUp()
. . # outMould()
blend() will be defined in {
subclasses according to
specific needs of each.
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13.2 Coding

PrepareFood class:

<?php
The word 'final' prohib
abstract class PrepareFood { subclasses to overwrit
the method.
final public function prepare() {
Sthis->getGrainFood() ; // mandatory
£this-raddHotWatexr () ; ’
Sthis-rapplyColoxr () ;
$th%s—}applyF1avnur:}; Tenqﬂﬂernﬂh
Zthis-sblend() :
$this->mould() : defines all step
Sthis-»drevlUp(): the algorithm.
Sthiz-»outMould() :
Sthis-sapplyTemperature () ;
Sthis-raddSauce () ;
Sthis-raddVitamins () ;
}
private static function getGrainFood() {
S/ Mandatory: implemented in abstract class as static.
echo "I take a certain amount of gramules."™ . "<hr»";
}
private static function applyFlavour() {
/f Mandatory: implemented in abstract class as static.
echo "I apply the requested flavor.”™ "Thr>";
}
private static function applyColor() {
'/ Mandatory: implemented in abstract class as static.
echo "I apply the requested colour.™ . "<br>";
}
private static function applyTemperature() {
S/ Mandatory: implemented in abstract class as static.
echo "I put the dish at the required temperature.”™ . "<br>";
}
private static function addSauce() {
/ Mandatory implemented in abstract class as static.
echo "I add the =sauce regquired.™ . "<br>7;
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private static function addVitamins() {

S Mandatory implemented in abstract class as =static
echo "I add wvitamins reguired."™ . "<br>";
¥
protected function addHotWater() {
f/ Hook: stay empty.
Overloaded by subclasses if necessar
}
protected function mounld() {
Hook: stay empty.
Inplemented by subclasses IF NECESSARY.
}
protected function dryUp() {
f/ Hook: stay r
Implemented b IF NECESSLEY
}
protected function onmtMonld() {
'/ Hook: stay empty.
Inplemented by subclasses IF NECESSARY.
}
Delegat ztay mandatory but implemented by subclasses:

B o

gtract function blend() :
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GranularForm class must only implement the blent§)hod:

<?php
class GranularForm extends PrepareFood {

protected function blend() {

echo "Je mélange doucement les granulés." . "<hr»";

Ers

La classe FluidForm ne doit implémenter que leshods blend() et addHotWater():

<?php
class FluidForm extends PrepareFood {
protected function addHotWater() {

echo "I add hot water ."™ . "<br>";

protected function blend() {

echo "I mix the granules to obtain a fluid substance.™ . "<br>7;

Ers
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The SolidForm class must implement several methods:

<?php

clasz SolidForm extends PrepareFood {

e

protected function addHotWater() {
echo "I add hot water.™ . "<br>";

H

protected function blend() {

echo "I knead to a smooth paste.™ . "<br>";
H
protected function monld() {

echo "I put the dough in a mold.™ . "<br>";

H

protected function dryUp () {

echo "I extract water." . "<br>";

protected function ontMould() {
echo "I unmolded.™ . "<br>";

H
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13.3 TESTS

As usual we will use index.php as the controllethef whole design.

The code is extremely simple:

< ?php

require once 'includePathsa.php!':
Enewline = "</br>";

echo 'Controller: =start.', Znewline;
echo "-—-———————————— ', Enewline;

EmyGranularForm = new GranularForm() :
EmyFluidForm = new FluidForm() :
Emy3olidform = new SolidForm() :

- form:™ . "<br>":

SmyGranularForm->prepare () ;

echo "Fluid form:™ . "<br>";

EmyFluidForm->prepare () ;

echo "50lid form:™ . "<br>";

EmySolidform->prepare ()

echo '"-————————————— ', ESnewline:
echo 'Controller: end.', Znewline;
=
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Here is the result:

é localhost/DesignPatterns_2012_EM/Template_Method/

Controller: start.

Granular form:

[ take a certain amount of granules.

[ apply the requested colour. The 3 recipes apply the

I apply the requested flavor. Template Method, but some
changes are permitted using

[ gently mix the granules.
the hooks and delegation.

[ put the dish at the required temperature.
[ add the sauce required.

| add vitamins required.

Fhiid form:

[ take a certain amount of granules.

I add hot water .

[ apply the requested colour.

[ apply the requested flavor.

[ mix the granules to obtain a fluid substance.
[ put the dish at the required temperature.
[ add the sauce required.

I add vitamins required.

Solid form:

[ take a certain amount of granules.

I add hot water.

[ apply the requested colour.

[ apply the requested flavor.

[ knead to a smooth paste.

I put the dough in a mold.

[ extract water.

[ unmolded.

[ put the dish at the required temperature.
I add the sauce required.

[ add vitamins required.

Controller: end.
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The taste of these granules

is nothing compare to a
good scotch.
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14 STATE PATTERN

Continue to take an interest in nutrition aboas Emterprise. With the Template Method pattern,
we saw a single ingredient allowed to prepare asiy.d

Now let's see how the machines that prepare dshelemand works. The operation of these
vending machines is very simple:

* The person affixes his hand on an optical sensbetolentified.
* The person verbally indicates the desired dish.

* The machine prepares the dish.

* The machine indicates that the dish is ready.

* The person removed the dish.

» At any time you can press the emergency stop btittainputs the distributor
pending maintenance.

This operation can be represented by the followtage diagram:

/_ In order state
Wait dish withdrawal @

digital scan start cooking

| User identified I Dish chosen
choose a dish

Emergency stop

Maintenance I
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The distributor may have five states:
* Wait: the machine does nothing and waits for an order.
» User identified in: a person has been identified on the digitakse
» Dish chosen: the person chose a dish.
» Dishready: the person can remove the dish.

* Maintenance: the emergency stop button was pressed.

We understand that to respond favorably to an actiee machine must be in the state
corresponding to this action.

If, for example, the machine is in state "dish @rsit cannot process action "digital scan”. The
only action in this case is "start cooking".

We guess right away the complexity of our futumsslrepresenting the vending machine: for every
action there should test the current state of thigiloutor to find out how to treat this action. We
obviously do not going to engage in this way.

The State pattern perfectly meets this problem witiery simple approach:
* We'll have a class for our vending machine. CallaokingMachine.
» Each action become a method in the CookingMacHassc

» Each state is a class that implements an inter&apgring the class to declare a method for
each action.

Here is the corresponding class model:
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This arrow means that each
state-class has a reference

to CookingMachine.

This arrow means that
CoolkingMachine has a

reference to each state-class.

1

:.

This is the interface implemented
by all state-classes. It defines a
method for each action.

Sl A ViaitState “'T;;::E” MealPreparedstate

- VWaitState — - — v
- :EUgerAuthenticatedStﬂte * dlgl‘tﬂ|5l3£|.n[_,-1 + digitalScan(} ¥ dlgftalSca_n(;m
- ChoicelMadeState * makel:huu:e.(; """" + makeChoice() 777777 i mﬂkeChcuce.(,- .
i _TmeaIPreparedState + launchCooking() + launchCooking() + |E|IJI1C|1CIJIJkII:Ig[_.-
i _currentstﬂte + getTheMeal(} + getTheeal() + getTheMeal()

- . + emergencyStop() + emergencyStop()
- _myNaintenanceState + emergencyStop()
+ setCurrentStatel) =1 L N
+ action_digitalScan() J,’ ': .
+ action_makeChoice() s i T.
+ action_launchCooking() ,’z 'I N
+ action_gefTheMeal() Maintenance State UserAuthenticatedState ChoiceMade State
+ action_emergencyStop()
+ getWaitState() + digitalScan() + digitalScan() + digitalScan()
+ getlserduthenticatedStatel) + makeChoice() + makeChoice() + makeChoice(}
+ getChoiceMadeState() + launchCocking() + launchCooking() + launchCooking(}
+ gtMealPreparedState() + geiTheMeal() + getTheMeal() + getTheMeal()
+ getMaintenanceState() + emergencyStop() + emergencyStop() + emergencyStop()

. . The 5 classes

El‘he CookingMachine corresponding to our

ass- states.

See how the design works:

» Itis CookingMachine receiving user actions.

» CookingMachine has a reference to the class repiagdts current state, with its attribute

_currentState.

* When CookingMachine receives an action, it onlpdrait it (ie delegate) to the object

referenced by the class attribute _currentState.

* ltis therefore _ currentState that concretely si@ath the action.

* In addition, if the action involves a change of KingMachine state, it is still _currentState

object that will make this change.

» Classes representing the states, implement alijpesstions. Generally, in each class, one
action (ie a single method) performs a signifida@atment. Others, in our case, display a
message indicating that the action is not admisgdal this state.
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We see that CookingMachine is just a mailbox:ah#mits actions to its current state.

It is easy to change the behavior of a state ieténg only on the relevant class. It is also easy t
add a new state: just create a new class that magpits the interface I1State.
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14.1 Coding

|State interface:

<?php

interface IState {

Ers

public
public
public
public
public

function
function
function
function
function

digitalScan():
makeChoice ()
lannchCooking () ;
getTheMeal ()
emergencysStop ()
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ChoiceMadeState class:

<?php

) ) The reference to
class ChoiceMadeState implements IState |

CookingMachine is
private S_myCcckingHachine; pﬂﬂi&dtﬂthec&nﬂﬂﬂiﬂr
public function __ponstruct(ECDDkingHacninE] {

$this-»> myCookingMachine = $CookingMachine;
H
pukblic function digitalScan() {
echo "Action: digital3can() impos=sible with current state.”™ . "<br>";
Ethis—>_myCcckingHacnine—>disp1ayCuIIentState(];
}
pukblic function makeChoice() {
echo "Action: makeChoice () impo=ssible with current state."™ . "<br>";
Ethis—>_myCcckingHacnine—>disp1ayCuIIentState(];
} . .
Action is done here,
public function lannchCooking() { EﬂdJTEﬂHKH?
echo "Action: launc hCooking()..."™ . "<br>": CoolangMachine state.
echo "Meal i= y." . "<br>";
Sthis—>_myCcckingHachine—)setCurrentState(5this—>_my€cckingHacnine
—-»getMealPreparedState () ) ;
Ethis—>_myCcckingHacnine—>disp1ayCuIIentState(];
H

puklic function getTheMeal () {
echo "Action: getTheMeal () impossible with curr ent state." . "<hr»":

Ethis—>_myCcckingHacnine—>disp1ayCuIIentState(];

pukblic function emergencyStop() {1
echo "Action: emergencyStop()." . "<br>";

Sthi5—>_myCcckingHachine—)setCurrentState(5this—>_my€cckingHacnine

-r»getMaintenanceState () ),
Ethis—>_myCcckingHacnine—>disp1ayCuIIentState(];
H
} Emergency action will
be implemented in all
= states.
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MaintenanceState class:

<?php

class MaintenanceS5tate implements IState {

private S_EyCcckingMachine;

public function __ponstruct:ECookingHachine} {
$this-> myCookingMachine = $CoockingMachine;

public function digitalScan() {
echo "Action: digitalScan() impos=sible. I'm in maintenance state."™ . "<br>";
Sthis—>_myCcckingHachine—)displayﬂurrentﬁtatet]:

pukblic function makeChoice() {
echo "Action: makeChoice () impossgible. I'm in maintenance state."™ . "<br>";
Stnis—>_myCcckingMacnine—>displayCurrentState:};

public function launchCooking() {
echo "Action: laun Cooking () impossible. I'm in maintenance state.™ . "<br>";

Sthis—>_myCcckingHacnlne—>disp1ayCurrentStatet];

public function getTheMeal () {

Stni5—}_myccckingHacnine—>displayCurrentState:};

echo "LAetion: getTheMeazl () impossibkble. I'm in maintenance state." . "<br>";

public function emergencyStop() {

echo "Action: emergency3top()."™ . "<br>";
echo "I'm already in maintenance state !'™ . "<br>";
fthis-> myCookingMachine->displayCurrentState ();
¥
¥
=
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MealPreparedState class:

<7?php

class MealPreparedState implements IState |

=

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com  25-11-2013 Page 212

-

private § myCookingMachine;

public function __;onstructtSCDDkingHacninE} {
$this-»> myCookingMachine = $CookingMachine;

public function digitalScan() {
echo "Action: digitalScan() impossible in current state.™ . "<br>";
Ethi5—>_myCcckingHacninE—>displayCurrentStatet};

prublic function makeChoice () {
echo "Action: makeChoice () impossible in current state.™ . "<br>";
Sthi5—>_myCcckingHacnine—>displayCurrentState:};

puklic function launchCooking() {

echo "Action: launchCooking() impossible in current state.™ . "<br>";
Sthi5—>_myCcckingHacnine—>displayCurrentStatet};

pukblic function getTheMeal () {
echo "Action: getTheMeal () .™ . "<br>";
echo "Please remove the meal.™ . "<br>";
Sthis—>_myCcckingHachine—>setCurrentState:5this—>_myﬂcckingHachine
—-rgetWaitState ())
Stni5—>_myCcckingHacnine—>displayCurrentState:}:

public function emergencyStop() {
echo "Action: emergency3top()." . "<br>";
Sthi5—}_myCcckingHachinE—}setCurrentState:Sthis—}_myCcckingHachine
-»getMaintenanceState())
Sthi5—>_myCcckingHachine—>displayﬂurrent5tatet};




UserAuthenticatedState class:

< ?php

class UserfuthenticatedState implements IState {

-

private ¥ myCoockingMachine;

public function __ponstructtECDDkingHachine} i
$this-> myCookingMachine = $CookingMachine;

public function digitalScan() {
echo "Action: digitalScan() impossible in current atate.™ . "<br>":

5thi5—>_myCcckingHachine—>disp1ayCurrentStatet};

public function makeChoice() {
echo "Action: makeChoice().™ . "<br>";
echo "Choice walidated."™ . "<br>";
Ethis—>_myCcckingHachine—)setCurrentState:5this—>_myﬂcckingHachine
-»getChoiceMadeState () )
5thi5—>_myCcckingHachine—>disp1ayCurrentState:};

public function lannchCooking() {
echo "Action: launchCooking() impos=sible in curr nt =state.™ . "<br>";

5thi5—>_myCcckingHachine—>disp1ayCurrentStatet};

public function getTheMeal () {
echo "Action: getTheMeal () impossible in current state.™ . "<br>";

Sthi5—>_myCcckingHachine—>displayCurrentStatet};

public function emergencyStop() {
echo "ARction: emergency3top()." . "<br>";
Sthi5—>_myCcckingHachine—>setCurrentState:5this—>_myﬂcckingHachine

-»getMaintenanceState() )
Sthi5—>_myCcckingHachine—>displayCurrentStatet};

=
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WaitState class:

<?php

class WaitState implements IState {

-

private 7 myCookingMachine;

public function __ponstructtECDDkingHachine} {
$this-> myCookingMachine = £CookingMachine;

public function digitalScan() {
echo "Action: digitalScan().™ . "<br>":
echo "Authentication complete.™ . "<br>";
Ethis—>_myCcckingHachine—)setCurrentState:5this—>_myﬂcckingHachine
-r»getUserAunthenticatedState () )
5thi5—>_myCcckingHachine—>disp1ayCurrentState:};

public function makeChoice() {
echo "Action: makeChoice () impossible in current state.™ . "<br>";
5thi5—>_myCcckingHachine—>disp1ayCurrentState:};

public function laonchCooking() {
echo "Action: launchCooking() impossible in current state. . "<br>";
5thi5—>_myCcckingHachine—>disp1ayCurrentState:};

public function getTheMeal () {
echo "Action: getTheMeal () impossible in current state.™ . "<br>";
5thi5—>_myCcckingHachine—>disp1ayCurrentState:};

public function emergencyStop () {
echo "Action: emergency3top()."™ . "<br>";
Ethis—>_myCcckingHachine—)setCurrentState:5this—>_myﬂcckingHachine
-»getMaintenanceState () ) ;
Sthi5—>_myCcckingHachine—)displayCurrentState:};

=
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CookingMachine class:

< Zphp

class CookingMachine {

private # myWaitState;

private 5_my35erRuthenticatedState;

private E_KyCﬂCiCEHEdESEEEE:

private E_KFHealPreparedState;

private 5_myHaintenance5tate;

private E_EyCurrentState;

public function  constroet() {
$this-> myWaitState = new WaitState ($this):
Sthis—>_my35erAuthenticatedState = new UserButhenticatedState (5this):
$this-> myChoiceMadeState = new ChoiceMadeState ($this);:
5thi5—>_myHealPrepared5tate = new MealPreparedState (5this):
Ethis—)_myHaintenanceState = new MaintenanceState (5this):
$this-> myCurrentState = $this-»> myWaitcState;

public function setCurrentState (Snew3tate) {

£this-> myCurrentState = fnewState;

}

public function action digitalSean() {
Stni5—}_myCuIrentState—}digitalScan(];

}

public function action makeChoice() {
Ethi5—>_myCurrentState—)makeChDice(];

¥

public function action launchCooking() {
Ethi5—>_myCurrentState—)launchCDDking(];

}

public function action getTheMeal () |
Ethi5—>_myCurrentState—)getTheHeal(];

public function action emergencysStop() {
Ethi5—>_myCurrentState—)emergencyStDp(];
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public function getWaitState() {
return $this-> myWaitState;

pukblic function getlUserAnthenticatedState() {
return Ethis—>_my33E:E:the:t;catedatate;

public function getChoiceMadeState () {
return 5this—)_my:hc;ceHadeState;

public function getMaintenanceState () {
return Ethis—)_myHa;:te:a:ceStatE;

public function getMealPreparedState() {
return 5thi5—>_myHea;P:EparedStatE;

public function displayCarrentState () {
echo "#*#* (Current state: " . get_class(Ethis—>_myC:::e:tStatE] . "<bhr>";

H

Ers
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14.2 TESTS

As usual we will use index.php as the controllethef whole design.

<7?php
reguire once 'includePaths.php';:

Znewline = "</bz>";

EmyCookingMachine = new CookingMachine():

= ment | —_

ea = il T im)

w

EmycDDkingHachine—>action_digitalScan(];
SmycDDkingHachine—>actinn_makeﬂhnice(];
EmyCDDkingHacnine—>action_launchCDDkingi];
SmyCDDkingHacnine—>action_getTheHeali];

echo "**%* =zecond scenario:" . "<br>";
SmndnkingHacnine—>actinn_digitalscan(]:
SmyCDokingHachine—>actinn_getTheHeali]:
SmyCDokingHachine—>actinn_1aunchCDokingi]:
SmycDDkingHachine—>actinn_makeﬂhnice(];
SmyCDDkingHachine—>action_emergency5tnp(];

EmyCDDkingHacnine—>action_emergency5topi];

echo '"Controller: end.' . Snewline;
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And here is the result:

6 localhost/DesignPatterns_2012_EM/State/
Controller: start.

=%% Current state: WaitState

Action: digitalScan().

Authentication complete.

=%% Current state: UserAuthenticatedState
Action: makeChoice().

Choice validated.

**% Current state: ChoiceMadeState
Action: lannchCooking(). ..

Meal is ready.

=#%% Current state: MealPreparedState
Action: getTheMeal().

Please remove the meal.

*2% Current state: WaitState
O

In the first scenario, actions are
executed in standard order. and

CookingMachine goes through
different provided states.

second scenario:

Action: digitalScan().

Authentication complete.

*%% Current state: UserAuthenticatedState
Action: getTheMeal() impossible in current state.
*%% Current state: UserAuthenticatedState
Action: lannchCooking() impossible in current state. actions are triggered. Answers are
*%% Current state: UserAuthenticatedState adapted according to the current state

Action: makeChoice(). of CookingMachine.
Choice validated.

*%% Current state: ChoiceMadeState
Action: emergencyStop().

In the second scenario, non expected

*%% Current state: MaintenanceState
Action: emergencyStop().

I'm already in maintenance state |
*%% Current state: MaintenanceState
Controller: end.
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15 ITERATOR PATTERN

So Mr Sulu, can vou explain
why i can't have the list of the

vessel's rooms.

It's possible that C and
D decks work with the
former program.

The system give us the A
and B decks rooms. but not
those of C and D decks.

Are we gonna get annoved
by a litile compatibility
problem Mr Sul 7
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The problem was quickly identified.

Decks A and B are managed by the new program thigssthe rooms as references in an array. To
get the rooms list you have to walk the array eleisiby varying the index from zero to n:

my Array Room
my Array[0] 0 reference 1
my Aray[1] 1 reference 2 Reom
my Array[2]
2 reference 3
my Arrav[3] Room

3 referenced

. . 7 A Room
» 1
o+ 1
Array contains !
elements indexed Each element contains
from zero ton. a reference to a Room
object.

Decks C and D are managed by former program tbhegsthe rooms as a linked list. To get the
rooms list you must start from the first element &ollow the references to the last element:
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Reference to the Room W
first element.

A

Room X %~ _ Each Room has the
reference to the next
e “ element.

03

| FoomY s
I
] L
| next
]
To browse the list we
need the reference to Room Z The last element has a

the first room.

< - NULL reference to the

next.

NULL

U

As our goal is to have a program that can provitist af all the rooms of the Enterprise (ie bridge
A, B, C and D), we are facing a problem of inconiphty.

To solve this incompatibility, a first approachdeas to consider two treatments:

» Atreatment for decks A and B, knowing iterate oaerarray structure (the existing
treatment).

» Treatment for decks C and D, knowing iterate oviemkaed list structure.

We can easily guess the drawbacks of this approach:
» If the logic of room scanning change in the futureould change the two treatments.

» If a new rooms storage structure appears we staaldd third treatment.

For these reasons we will not engage in this doect
Make a point about the current class model:
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The old system has a

We have to create a
program that can manage
the old and the new system.

The new system manage

his array _thlRooms.

reference to the first . - .
room of the linked list. w Y
LY
OldDeck System W
- _firstRoom
- _lastRoom NewDeckSytem
- _totalRooms - _tblRooms
+ addRoom(} + addRoom(}
+ getFirstRoom() + gefTotalRooms()
+ getLastRoomi)
+ getTotalRooms()

We can add a room to
the linked list, and get
the total number of
rooms.

Room

- _deck
- _room
- _next

getNext() is only used by the old
system to get the reference to the
next element of the linked list.

getDeck() .
getRoom(}
getNext()
setNext()

+ o+ o+ 4

We can add a room into
the array, and get the total
mumber of rooms.

The both systems use
the same class to
manage the rooms.
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15.1 Presentation of the Iterator pattern

We can summarize the Iterator pattern at two points

* It separates the iteration process, from the tthagis iterated. This means that the class
that contains the collection that you want to iteraoes not offer treatment to iterate
through this collection. This treatment will beleted in another class called Iterator.

* The iterator will have a unified interface, ie ltvays offer at least the following standard
methods:

o hasNext (): This method return TRUE as long asetiestill at least one item in the
collection.

o next (): This method return the reference to thd iiem to go.

How do we use the iterator

* The program wishing to iterate over a collectiomstrask the class managing this
collection, to provide the reference of its iterato

* Once the iterator obtained, simply use a standzp: |

While mylterator hasNext{)
mylterator next()
/! we process the element

End

It is understood that the program that wants t@ieeover the collection, has no idea of how this
collection is managed and how it actually iteratesr.

It must simply have the iterator for this collectji@nd use both hasNext() and next() methods. This
is the iterator that actually performs the courkseatiection.

We now need to change our class model to makee#ldterator pattern. To do this we must make
the following changes:

* We will ensure that OldDeckSystem and NewDeckSytksses implement a IDeckSystem
interface, forcing them to declare a getlterator€thod. Indeed, these two classes will have
to provide their iterators.
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* We will create a llterator interface forcing to tie the two methods hasNext() and next().

* We will create a NewDeckSytemlterator class thatlements the literator interface. This
will be our iterator to the new system (decks A &)d

* We will create an OldDeckSystemiterator class im@lements the llterator interface. This
will be our iterator to the old system (decks C &nd
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Here is the new class model:

[Tterator mterface force

[DeckSystem force the hasNext() and next()
getlterator() method. methods.
The iterator for A
and B decks. .
pr— (new system) =<interfaces=
o lIiterator
IDeck System The Tterator for C and D
+ getiterator() + hasNext() decles (old system).
-ﬂ v I'I&X‘t(}
rrr “ ‘r::" F
OldDeckSystem
- _firstRoom \“ J’/ B
- _lastRoom NewDeckSytem NewDeckSytemlterator DldDeck Systemlterator
- _totalRooms - _tblReoms - _myMNewDeckSystem - _currentitem
- _mylerator - _mylerator + hasMext() - _myDidDeckSystem
+ gethterator() + gethterator() + next() + hasNext(}
+ addRoom() + addRoom() + next()
+ getFirstRoom() + getRoomsArray()
+ getLastRoom() + getTotalRooms()
+ getTotalRooms()
Room
- _deck
- _room
_next
« |+ getDeck() s
+ getRoom()
+ getNext()
+ setNext()

Remember that we want to make a program that gisgldist of all rooms in the Enterprise.
The program should use the desing in the follovivanner:
» Have a reference to an OldDeckSystem object.
* Have areference to a NewDeckSystem object.
* Get from OldDeckSystem object, a reference tadéstor using getlterator() method.
» Scan the rooms managed by this iterator usingak&léxt() and next() methods.
* Get from NewDeckSystem object, a reference tdetsior using getlterator() method.

» Scan the rooms managed by this iterator usingdksdléxt() and next() methods.
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The code is actually quite simple because the cexitglis managed by the iterators.
Let's go to the coding.
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15.2 Coding

IDeckSystem interface:

<?php
interface IDeckSystem {
public function getlterator():

£

[lterator interface:

<?php
interface IIterator f{
public function next():

public function hasHext():

Ers

COSMIC DESIGN PATTERNS WITH PHP Maxime KELTSMA smaltek62@gmail.com

25-11-2013

Page 227



Room class:

<7?php

class Boom {

private £ deck;
private &£ room;
private £ next;

pulklic function  construct (Fdeck =
fthis-»> deck = Zdeck;
$this-> room Sroom;
$this-> next = NULL;

public function getDeck () {
return Fthis-> deck:

public function getBoom ()
return >this-> room;

public function getHext () {
return Fthis-> next;

IIIIr E:DDI". = IIII:I {

The next attribut is only
used bv old system
(decks C and D).

Method used by old
system to define next

b element in the linked list.
public function =setNext (FHNextlode) {
Et:is—)_:ext = EZNextlNode;
3
H
=
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OldDeckSytem class:

<?php

clazs O0ldDeckSyastem implements IDeckSyastem {

private £ firstRoom;
private £ lastRoom;
private E_tctachcms;
privatce S_myIteratcr;

public function _ constroot() {
echo "I'm OldDeckSystem con
£this-> firstRoom = NULL;
£this-> lastRoom = NULL;
$this-> totalRooms = 0;

B &

fthis-»addRoom("L",

£this-»addRoom("L",
£thiz-s>addRoom ("L",

£thisz-raddRoom ("E",

public function getFirstRoom() {
return 5this—>_firstRccm;

public function getlLastRoom () {
return 5this—>_lastRccm;

public function addRoom|fdeck, Sroom) {
EnewRoom = new Room{Zdeck,

$this-> totalRooms++;

Zroom) ;

|
Hh
]
it
Er
=l
]
|
I‘-f"
Hh
[ 8
H
]
it
o
[m]
[m]
=
=
=
.

$this-> lastRoom = $newRoom;

_firstRoom references
the first element in the
linked list.

Tehrs™:

Sthis will allow iterator to
access OldDeckSytem.

That's where list elements
are linked together.
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public function getTotalRooms () {
return Fthis-> totalRooms;

public function getlterator() {
return $this-> myIterator;

£
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La classe NewDeckSytem:
<?php

class HewDeckSytem implements IDeckSystem {

private £ tblRooms;
private S_myIteratcr;
public function _ constroct() {
echo "I'm NewDeck3vstem constructor™, "<br>":

L

£this->»addRoom("C",
Zthis-»addRoom("C",
£this-r»addRoom("D", "Meeting room");

Iy
it
by
[
q
IV
=
L
[N
it
m
H
w
it
[}
H
Il
=
m
)
=

ewDeckSytemIterator (Sthis);

public function getlterator() {
return £this-> mylterator; We add a room

H to the array.

public function addRoom|fdeck, %room) {
fthis-»> thlRooms[] = new Room({fdeck, Sroom);

public function getRoomsArray() {
return £this-> tblRooms;

public function getTotalRooms () {
return count(étnis—>_tbchcms];

Ers
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La classe NewDeckSytemlterator:

<?php
class NewDeckSytemlIterator implements IXterator

privatce currentIndex;

g . i
private £ totalRooms; We pass the NE‘IWD S} stem
private § thlRooms; reference to the iterator.
private S_myHewDeckSystem;

public function __punstruct[SNEWDECRSystem] {
echo "I'm MewDeckSytemIterator constructor™, "<Jhr>T:
£this-> myNewDeckSystem = $NewDeckSystem;
5this—>_tbchcms = 5tnis—>_myHEWDEckSystem—>getRDDmsAIIay[];
$this-> totalRooms = count ($this-> tblRooms);

if ($this-> totalRooms > 0) {

5this—>_current1ndex = 0 S/ first room. Henﬂﬂrgmjhermmms
¥} el=e {
Ethis-» currentIndex = -1: no rooms EHEFﬁTKﬂ
y ) - S T NewDeckSystem.
H
public function hasNext() {
if ($this-> currentIndex != -1} {
return TRUE:
} el=e {
return FALSE; The two methods
¥ hasNext() and next().
H
pukblic function next() {
freturnedItem = $this-> tbhblRooms[$this-»> currentIndex];
if ($this-> currentIndex < $this-> totalRooms - 1) {
£this-> currentIndex++;
} el=e {
$t115—>_carrent11dex = =-1;
¥
return Sreturnsedltem:
¥
}
-
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La classe OldDeckSystemlterator:

<?php
cla=zs OldDeckSyastemlterator implements ITterator {

private currentItem;

z
private S_my@ldDeckSystem;

public function __ponstructiSDldDECkEystem] 1
$this-> my0ldDeckSystem = SoldDeckSystem;
Sthis—}_currentltem = Zthis-» my0ldDeckSystem—>getFirscRoom() ;
echo "I'm OldDeckSvyvesteml

AT Fonat et ar™ WMol T
O COnSTtIUcCtor r <hr> H

public function hasNext () {
if ($this-»> currentltem != NULL){
return TRUE;
} else {
return FALSE:

public function next() {
freturnedItem = $this-> currentItem;
Sthis—>_currentltem = 5this—>_currentItem—>getﬂexti]:
return Sreturnedltem;

Ers
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15.3 Tests

As usual we will use index.php as the controllethef whole design.

require once 'includePaths.php':
Snewline = "< /br>";

echo 'Controller: start.' . Snewline:;

/{ Instanciations: We instanciate the
Emy0ldDeck3vstem = new OldDeckSystem(): two systems.
EmyNewDeck3vstem = new MNewDeckSytem():

echo "*** (01d deck system:", "<br>";

echo "nbr rooms: " Emy0ldDeckSvstem—->getTotalRooms () . "<br>";

/f We scan the linked list through the iterator: We call DisplavE.oomsList()
if ($my0ldDeckSystem—>getTotalRooms () > 0) { passing him old and new

DisplayRoomsList (fmy0ldDeck3vstem—->getIteratoxr()) : 5yﬁam5ﬁaﬁkni

echo "<br>";

echo "*** New deck system:"™, "<br>";
echo "nbr rooms: " tmyHewDeckSyveten—>getTotalRooms () . "<br=";

if (EmyMewDeckSvstem—->getTotalRooms() > 0) {
DisplayvRoomsList (fmyllewDeck3vstem—>getIteratoxr () ) :

}
function DisplayRoomsList($iterator) { DisplayRoomsList()
Jf we use the iterator passed as a parameter can use old or new
while (£iterator-rhasMWNext() == TRUE) { EFﬂEﬂlﬁmEHHE
ZcurrentBoom = Siterator-»next():
Zdeck = ScurrentRoom->getDeck():
Zroom = ZcurrentRoom->getRoom() ;
echo "Font ", Sdeck, ": ", Zroom, "<br>";
}
}
echo 'Controller: end.' . Snewline;
P
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Here is the result at run time:

(- localhost/DesignPatterns_2012_EM/Tterator/
Controller: start.

['m OldDeckSvstem constructor

I'm OldDeckSystemlterator constructor
['m NewDeckSvstem constructor

I'm NewDeckSytemlterator constructor
*%% Old deck system:

nbr rooms: 4

Deck A: Control room

Deck A: Rest room

Deck A: Communication room

Deck B: Technical room

Each Iterator is
instanciated by the
system it belongs to.

[terators propose a simple
interface to scroll the
rooms, and manage

- internally the complexity.
**% New deck system: ’ P

nbr rooms: 3

Deck C: Infirmary
Deck C: Restaurant
Deck D: Meeting room
Controller: end.

Thanlcs Ny Sulu. That's
what i call an elegant
solution.
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16 COMPOSITE PATTERN

With the Iterator pattern we saw how to encapsutatation operations over a collection, and
provide a unified interface to facilitate these i@gp@ns.

Composite pattern in turn, will allow us to iterate composite tree structures. That means that
each element of the tree can be a simple eleméetidaaves or a composite element, the latter
may in turn contain leaves or other composite eféme

1 woul like to separate
vessel's rooms mto
sectors and sub sectors.

Y our program will have
obviously to provide rooms
list for each sector.

Here is the tree structure defined by the captain:
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Enterprise

Teleportation Propulsion
Commandement
Room 01A Room 03A
Room 0Q1C
J Room 03B
Room O1B Room Q2A
Room 02B
Machines
Room Q4A
Room Q4B

The sectors are:

 Commandement

* Teleportation

* Propulsion

* Machines
The Machines sector is included in Propulsion gecto
The rooms are simple elements called leaves.

There is a root element named Enterprise that septs the entire vessel.

Browsing a tree structure uses recursion. Thigparticular type of programming in which a
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treatment can be performed by itself in a nestednaa See the appendix "Recursion” at the end of
document.

16.1 How to browse a tree

Tree structures have their terminology:
» All elements of the tree are called nodes.
* There is always a root node that contains all gtheor us it is the Enterprise node.
* Nodes that contain nothing are called leaves. Heg are rooms.

» Children are the nodes immediately beneath a pacstg. For example, the Propulsion
node has 3 children: Room 03A, Room 03B, and MazhiBut not Room 04A and Room
04B.

In the Enterprise tree, we find two types of eletaen
* Rooms: they are simple nodes that contain notheayés).

» Sectors: children of these nodes can be roomsher sectors. For example, the
Teleportation sector contains two rooms. The Ppalsector contains two rooms and a
sector.

Tree scanning starts from the root node.

Children of the root node is traversed, and if gddls a composite (a sector), then we explore
immediately by applying the same approach.

Whenever an sector is explored, it is a new explmrgrocess that starts, and the exploration ef th
parent process is put on wait state. This is tirecyle of recursion.
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According to the rules we have just mentioned cihwrse of our tree should be the following
(follow the blue arrows):

Enterprise

Téléportation Propulsion
Commandement
7
2 1’ 4 i . ,,f" //
f s 71 7o !
V s e/
A |
7 6l /
salle 01A I | salle 03A
Salle 01C | |
k | \
Y
3 ¢ \h ] \\ Salle 03B
N / | 10
25 Salle 02A I \
Salle 01B \l/ n‘
' salle 02B \‘
7 .
N> L7 Machines |
/
11y 131
|
\ |
v |
[
Salle 04A
Salle 04B
M 12

Here is the objective of Composite pattern: broawsee structure in this way. Finally it is not so
complicated !
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16.2 How does the Composite pattern work

In this design pattern, two solutions will be prepd for the tree scanning implementation: A and
B.

They are two variants equally valid in terms offpenance.

Alternative B is a little simpler, so we start withIn this approach, all classes will be suffixad
“_BH.

It is very important to have assimilated the Itergtattern, seen above, because it is used in the
Composite pattern.

Indeed, when the Composite pattern traverses ¢leeaind it encounters a sector, it will ask to
provide its iterator. This iterator is simply aerttor pattern.

So we guess the use of two types of iteratorsarcttmposite pattern:
* The iterator provided by a sector, we call it "Sletigrator".

* The iterator of the tree as a whole: we call it igmsitelterator”.

Remember in the Iterator pattern, we defined arfiate to impose hasNext() and next() methods:

<<interfaces=

Iiterator

+ hasMext(}y
+ nexti)

We take this interface in the Composite pattend, \&e define two classes that implement it:
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<<interfaces»

lterator_B

+ na;ri?ﬂif Compositelterator will
+ ne i
ﬂf use Simpelterator.
Compositelterator_B lg
- _currentiterator Simplelteratc-r_ﬂl
1|
- stack + hasNext()
+ hasNext() + next()
+ next(y
Splstack
+ count() Compositelterator will
BHP native F----- __|+ pushi} use a stack structure
ree + BEPIY() provided by PHP.
+ pop()
+ top()

SplStack is a class provided by PHP. It will bedusere to stack the successive processes of sectors
exploration. This is directly related to the recoins

Instead of a stack, it would have been possiblestoa simple array. But the opportunities to use a
stack are rare. Do not deprive !

Reminder stacks

The stacks are part of data structure in compuiense, as well as variables, arrays or linked
lists...

The stack behaves like a stack of plates:
* You can stack an additional elemegoish().
* You can unstack (remove) the top elemeop().
* You can read the top element without unstackiog().
* You can tell if the stack is emptsEmpty().

* You can find out how many elements are in the stemint().

We also need classes to materialize the tree nbadisie a derived a TreeNode_B class whose
derive Sector_B and Room_B.
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TreeNode B
_name
_de=cription
_nbrPlaces

getDescription()

stNbrPlzces .
o=t ) s Sector B will use
getMame() -

add() Foom B, as rooms
toString() are into sectors.
gettterator()
removely
getChild(}
print_propagation(y

getNbrPlaces() method is
abstract (italic), and so
the class is also abstract.

L S G -

getlterator() will be used
to ask a Sector to
provide his own iterator.

Sector_B
_tbiTreeModes Room_B
add()
removel)
gettterator()
getChild(}

+

+ toString()
+ getherator()

+ o+ o+ o+

Sector_B represent a sector and Room_B a room.
Some methods defined in TreeNode_B, apply onlyetti8_B.

For example, the add() method adds a room to arséets no meaning for a room (you can not add
a room to another room). To overcome this littlelpem, a default behavior will be defined in
TreeNode_B class for some methods, and these evdMirridden, if necessary, in subclasses. We
will return by examining the code.
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Here is the whole design:

This arrow means that
Compositelterator B and
Simplelterator B will use
Sector B and Room B

=zinterface==
Iterator_B

TreeNode_B

# _name
# _description
# _nbrPlaces

+ getName()

objects.

+ hasMext()
+ next(})

+ add()

+ toString()

+ getherator()
+ remowvel)
+ getChild(}

+ getDescription()
+ getNbrPilaces()

+ print_propagation(}

Compositelterator_B s,
- _currentiterator Simplelterator_B
- _=stack -
- + hashext() Sector_B
+ hasNext() it -
+ next() + _tbiTreeNodes Room_B
+ add() :
+ remove() + toString()
+ getiterator() + getiterator()
SplStack + getChild(}
+ count() )
\ _.-4 PHP native
+ push() f---
+ isEmpty(}
+ pop()
+ top()
25-11-2013 Page 243
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16.3 The B alternative coding

We must dive into the code at some point. We'llt stéth base classes that do not give any
particular problems.

We conclude with Compositelterator_B class thadiesrecursion and is the hardest part of this
pattern.
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TreeNode_B class:

<?php

abstract class TreeNode B {

const DEFAULT. ERBOR MESSAGE = "Method not supported by this claas.™; -
protected & name;
protected £ description;
public function __ponstructiﬁname = WW._. bdescription = "7} {
$this-> description = Sdescription; -
= == ¥ = = When creating a node,
Sthis—-> npame = Sname; .
y = we give him a name
and description.
public abstract function getNbrPlaces|();
public abstract function getlterator():
Those methods are abstract
public function getDescription() { caise the}r will have different

3 Sthis-> d rimrtion: i i "
EREBER ShULA0) SRy implementations in Sector B

and Room B.

public function getName () {
return $this-> name;

Those methods are only relevant
to Sector B

[

public function add($treeMode) {
throw new Exception (TreeNode B::DEFAULT ERRCOR MESSAGE) :

public function remowve (Streelode) {
throw new Exception (TreeNode EB::DEFAULT ERRCE MESSAGE) ;

public function getChild(Sindice) {
throw new Exception (TreeNode E::DEFAULT ERROR MESSAGE) ;

et

public function print propagation() {
echo $this-> toString(}:

foreach ($this-»> tblTreeNodea as $key => fcomponent) {
fcomponent->print propagation|);

et
et

We'll describe this

method later.
public function  toString() {

return $this-> name . ": " . fthis-> descriptiomn . "</

[

[

>
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The add(), remove() and getChild() methods havefault implementation which returns an error.
This implementation will be the inherited in Room_B

But in Sector_B we redefine these three methodausecthey make sense in this class.
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Sector_B class :

<?php

class Sector B extends TreeNode B { Sector handle his children
into a simple array.

-

public ¥ tblTreeNode=z = array():

public function add(:treelode) {
fthis-> tblTreeNodes[] = $treeNode;
X That's how Sector provide

his iterator.
public function getIlterator() {

return new SimpleItEIatDr_E(Sthisj;

public function remowve ((treselode) {
foreach (array kevs($this-> tblTreelodes) as Skey) |

if ($this-> tblTIreeNodes[fkey] === &StreeNode) {
o - Those methods are usefu
unset ((this-> tblTreelNodes[Fkev]); )
Y - but will not be used in our
} end foreach example.
]
public function getChild(findice) { That's how Sector
, return $this-> tblTreeNodes[findice]; cumulate mumber of

places of his children.

SCompteur = 0;
foreach (array keys($this-> tblTreellodes) as Skey) {

fCompteur = $Compteur + #this-> tblTreeNodes[fkey]->getNbrPlaces();

H end foreach

return SCompteur;

o1]
I
m

public function _ teoString() {
return "*** " | Sthis-> name . ": " . $this-» description . " "
fthis->getWNbrPlaces () . " places" . "< /br>';

Ers
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Room_B class:

<?php . .
Foom is build with a
class Room B extends TreeNode B { nmme:dEHIWMBn=and
number of places.
private S_:b:P;aces;
public function __ construct(fname = "", fdescription = "", SnbrFlaces = 0) {
parent::__constructisname, Zdescription) ;
$this-» nbrPlaces = $nbrPlaces;
}
public function _ toString() {
return "inbsp:&inbsp;iénbsp™ . "f " | Sthis-> nams . ": "
£this-»> description . " " . £this-> nbrPlaces
" places"™ '</br>';
¥
public function print propagation() { We'll come back to
echo 2thi=-> to3trin E .
) s — a0 this method later.
public function getWNbrPlaces () {
return Sthis—>_:b:P;aces;
H
public function getlterator() { Bﬂh?mﬂgT$UIl.“ﬂlﬂMﬂ¥tﬂ
return NULL: identify Sectors from Rooms.
}
¥
P
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The Iterator_B interface: it is the same interfasdhe Iterator pattern.

<?php
interface Iterator B {
public function hasNext() :

public function next();

B

SplStack class: see the following URL:
http://php.net/manual/en/class.splstack.php
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Simplelterator_B class: almost id

<?php

entical to Iltergiattern class.

class Simplelterator B implements Iterator B {

private § curentPosition

private £ mySecteur;

= 0; array index. 5Star

public function __ construect(fsecteur) {

W
it
o]
m
I

[a]

Simplelterator is build
passing him the Sector on

fthis-> mySecteur = fsecteur; which he must itérate.
}
public function hasNext () {
if ($thi=-> curentPosition »>= count ($this-> mySecteur-> tblTreeNodes)) {
return false;
} else { . .
return true: Simplelterator has clhreu:t
H end if access to Sector children
] array.
public function next () {
ftreeNode = fthis-> mySecteur-> thlTreeNodes[$this-> curentPosition]:
fthis-> curentPosition++: e increment
return $treeNode;
}
}
e
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Compositelterator_B class:
<?php

class Compositelterator B implements Iterator B {

private £ myStack:

public function __ponstruct(Esinplelteratnr] {
5this—>_my3tack = new Spl3tack():
$this-> myStack->push ($simplelterator);
echo "I'm Compositelterator B" . "<br>";
3 A unique Compositelterator will
be instanciated to scan the tree.
public function hasNext() { YVEgﬁEhﬁntheSﬁmﬂE&mﬁhH
of the tree root.
if (5this—>_my3tack—>isEmpty(]] {
echo "Stack iz empty.", "<br:>";
return FALSE;
} else {
echo %this-» my3tack->count ()
" oel 1] } in stack."™ . "<br>";
if (5this—>_my3tack—>top(]—)hasNexti] == FARLSE} {
echo "Finish for this zimplelterator.™, "<br>";
$this-> myStack->pop():
return £this-rhasWNext () :
} else {
return TRUE: _myStack contains only references to
P Simplelterators. So here we call the
; ; o next() method on the Simplelterator
which is on the top of the stack.
public function next() {
if (2this-rhasHNext() == TRUE) {
EmyTreelode =

$this-> myStack->top()-rnext():

if ('ZmyTreeNode-»>getlterator() == HUOLL) {
e add a new Simpleltérateur in stack:
$this-> myStack-rpush ($myTreeNode->getIterator(}):
}

return EmyTreelNode:
} else {
return null;
} i E

Ers
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Compositelterator_B code is the heart of Compgmtéern. It manage the complexity of recursive
tree scanning.
Now see the code that will use the entire designugual we use index.php:
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CCHMPOSITE B pattern controller
require_once 'includePaths.php':

Enewline = "<hr>";

echo '"Controller: start for COMPOSITE B.', 3newline:
Sectors Instanciations:

f£racine = new Sector B("Enterprise", "Tree root."};

$secteuI_Dl = new Sector B("Secteur 01", "Command.");

$secteur_92 = new Sector B("Secteur 02", "Teleportation.™};
$secteur_03 = new Sector B ("Secteur 03", "Propulsion.™});

$secteu1_04 = new Sector B("Secteur 04", "Engines=z."}:

fracine-radd ($secteur 01);
fracine-radd ($secteur 02);
Sracine-radd ($secteur 03);

Room instanciations:
$secteu1_01—>add:new Foom B ("room O1A™, "Technical room", 4)):
$secteur_01—>add:new Foom B ("room O1E"™, "Main room", 12)):
$secteur_ﬂ1—>add:new Foom B ("room 01C", "Data center", 8)}:
$secteur_02—>addtnew Foom B ("room 02A", "control room", €))7
$secteuI_DZ—}add:new Room B ("room 02B", "teleportation room", 5)});
$secteu1_ﬂ3—>add:new Foom B ("room 03A", "propulsion command room", &)}

"test room"™, &));

"Lithium cristal compartment™, 0)):
"decontamination room™, 1));

echo '"</br>', "REecursive tree =can::", Znewline;

echo %£racine; // calls __TtoString() method.
EmyCompositelterator = new Cnmpnsitelteratnr_B:$Iacine—}get1teratnr:}};
while (EmyCompositelterator->hasHNext()) {

Emylode = ESmyCompositelterator->next():

echo SmyMNode: /) calls __toString() method.
Y S end while
It's very simple to use
echa '-————————————— ', Znewline;

the Compositelterator.

echo '"Controller: end.', Snewline;
P
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And here is the result:

6 localhost/DesignPatterns_2012_EM/Composite_B/

Controller: start for COMPOSITE_B.
Tree root was able to

compute (recursively) total
number of places in the

Recursive tree scan:
*** Enterprise: Tree root. 46 places

I'm Compositelterator B vessel.

1 element(s) in stack.

1 element(s) in stack. This message show us the
*** Secteur 01: Command. 24 places time when

2 element(s) in stack. Compositelterator is

2 element(s) in stack. instanciated.

* room 01A: Technical room 4 places
2 element(s) in stack.
2 element(s) in stack.
* room 01B: Main room 12 places
2 element(s) in stack.
2 element(s) in stack.
* room 01C: Data center & places

- .
£e1?;n tE}i " .itaikl' Each Sector can compute the
mish for tis smplelterator. total number of places of his

1 element(s) in stack. children.
1 element(s) in stack.
**%* Secteur 02: Teleportation. 9 places
2 element(s) in stack.
2 element(s) in stack.
* room 02A: control room 4 places
2 element(s) in stack.
2 element(s) in stack.
* room (02B: teleportation room 5 places
2 element(s) in stack.
Finish for this simplelterator.
1 element(s) in stack.
1 element(s) in stack.
*%% Secteur 03: Propulsion. 13 places
2 element(s) in stack.
2 element(s) in stack.

* room 03A: propulsion command room 6 places
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* room 03A: propulsion command room 6 places
2 element(s) in stack.
2 element(s) in stack.
**% Secteur 04: Engines. 1 places
3 element(s) in stack.
3 element(s) in stack.
* room 04A: Lithium cristal compartment 0 places
3 element(s) in stack.
3 element(s) in stack.
* room 04B: decontamination room 1 places
3 element(s) in stack.
Finish for this simplelterator.
2 element(s) in stack.
2 element(s) in stack.
* room 03B: test room 6 places
2 element(s) in stack.
Finish for this simplelterator.
1 element(s) in stack.
Finish for this simplelterator.
Stack is empty.

Controller: end.

To understand the way Compositelterator worksp#teer is to run it "by hand™:

» Draw atree on a piece of paper, with sectors aaths, or take the tree exemplary early in
Composite pattern.

* Make sure there is at least one sector that cangagub-sector, as this is a significant test
case.

» Save a corner of the paper to represent the dtaatontent will evolve during the course of
the tree.

* Follow the code of the different classes as if wasie the computer.

* Arm yourself with patience because this part igipalarly difficult.

16.4 Can we go further?

As seen in our index.php controller using Compdtgitator is very simple.
Since each node is really recovered by the coetralle can imagine all sorts of treatment on them.

If we want for example, display the list of roorhat have 5 or more places, just add a test in the
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loop in index.php:

echo "</br>", ™ REooms list having more than 5 places: ", Snewline;
echo Sracine;
smyCompositelterator = new Compositelterator B(fracine-»getlterator()):;
while (fmyCompositelterator-rhasHext()) {

ZmyNode = fmyCompositelterator-»>next():

if (fmyHode-»getlterator() == HUOLL) {

if (EmyMode->getNbrPlaces() >= 5) {
echo SmyNode

We completed the study of variant B Composite pattBefore turning to alternative A (slightly
more complicated) let's examine a kind of "automiatiiee scanning that requires very little code
and can, in some cases, be sufficient.

16.5 Automatic propagation scanning

In this type of scanning, we call a method on the node, and we ensure that this appeal be
propagated to all nodes of the tree.

It is a form of "automatic" recursion that spreadsed on parent-child relations.
Advantages:

* There is very little code to write, and it is vesiynple.

* We do not use any iterators.

The disadvantages:

» The controller that run this treatment (for us xgép) does not recover each node of the
tree as in variant B above or variant A which Wil presented later. As nodes are not
recovered, no treatment or filtering is possibldloem.

 We must add a method in Sector_ B and Room_B classes
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Let's see how does this type of scanning works.

The print_propagation() method has been addeddeNode_B and Room_B classes:

In TreeMNode B:

public function print propagation() {
echo $this-> toString():
foreach ($this-> tklTreeNodes as $fkey => fcomponent) {
foomponent->print propagation();

In Room_B: That's where "automatic”

recursivity is performed,

when the child is a Sector.

puklic function print propagation() {

echo $this-> toString():

This method defined in

TI’EENDdE_B is inherited and redefined in RDD]I[_B.
bv Sector B.

To run this propagation scanning, just add thissdadour index.php controller:

echo '</br>»', "ITree =2can by method call propagation:™, '</br>';

fracine->print propagation():
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And here is the result:

6 localhost/DesignPatterns_2012/Composite_B/
@ Désactiver g Cookiess # (S5 ] Formulaires- & Imagess @ Infos:

Controller: start for COMPOSITE B.

Tree scan by method call propagation:
**% Enterprise: Tree root. 46 places
*%% Secteur 01: Command. 24 places
* room 01A: Technical room 4 places
* room 01B: Main room 12 places
* room 01C: Data center & places
*%% Secteur 02: Teleportation. 9 places
* room 02A: control room 4 places
* room (2B: teleportation room 5 places
*®% Secteur 03: Propulsion. 13 places
* room (03 A: propulsion command room 6 places s
*®% Secteur 04: Engines. 1 places
* room (4A: Lithium cristal compartment 0 places :es
* room 04B: decontamination room 1 places
* room (3B: test room 6 places

Controller: end.

Now let’s go to the A variant of the Composite patt
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16.6 The A alternative

In A alternative, the same classes are used argLiffreed with “_A”.
Two classes are changed:
» Compositelterator_A: hasNext() and next() method.

» Sector_A: getlterator() method.

The tree scanning no longer uses stack. InsteadradeCompositelterators are instantiated and
linked along the progress in the tree.

The change in Sector_A is related to getlterato)hod. In B alternative, this method returns a
new Simplelterator. In A , it must return a Comipeigerator_A that encapsulates itself a
Simplelterator.

We will come back to it when examining the codefdBe that, look at how does A alternative
works.
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The figure below shows the situation after the fmstantiation of Compositelterator_A pointing to
the root.

A Compositelterator_A is always accompanied byraglterator_A, they are instantiated at the
same time by Sector_A.

"base |." represents the private variable $ _basatir.
“cur. I." represents the private variable $_cuiterdtor.

These two variables are used by CompositelteratoWéwill come back to it when examining
code.

Composite
[terator A

curr. | | base L.

Enterprise
Simple S J
[terator A
- - Téléportation | Propulsion
l Commandement - —. e
Salle 01A Salle 03A
Salle 01C
] Salle O3B
Salle 02A -
Salle 01B
— [ Machines
Salle 02B —_—
Salle 04A Salle 04B
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The figure below shows the situation after theansation of the second Compositelterator_A
pointing to the node "Commandement ".

Composite
Iterator A

curr. [ | base L.

Simple
Iterator A

Composite
Iterator A

curr. I | base L.

Simple \

Iterator A Téléportation Propulsion
ECnmmandernent

Salle 01A salle 03A
Salle 01C
] Salle 03B
Salle 02A l

Salle 01B
g
Salle 02B

Salle 04A Salle 04B
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The figure below shows the situation towards the @rthe tree scanning, when the last

Compositelterator_A is pointing on the “Machine’deo

Composite
Iterator A

base I | curr. I

Simple
[terator A

[Cnmmandernent]

/

Salle 01A

Salle 01C

J

Salle 01B

Téléportation

Salle 02A

Salle 02B

Salle 03A

Composite
Iterator A

base . | curr. I

Simple
Iterator A

\

Propulsion

4

Composite
l[terator A

curr. I | base L.

Salle 03B

Simple
[terator A

Salle 04A Salle 04B
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16.7 A alternative coding

The Iterator_A interface: no change.

<?php
interface Iterator A {
public function hasHNext():

public function next():

Ers
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The TreeNode_A class: no change:

<?php

abstract class TreelNode & {

const DEFAULT ERRCE MESSAGE = "Method not supported by this class.";
protected £ name;
protected S_descripticn;
pubklic function __ponstruct(&name = """ Zdescription = "") {
$this-> description = Sdescription;
§this-> name = $name;
}

public abstract function getNbrPlaces():

pubklic funection getDescription() {
return Sthis—}_descripticn:

puklic function getName () {
return $this-> name:

pubklic function add() {

o

throw new Exception(ITreeNode A::DEFAULT ERROR MESSAGE) ;

throw new Exception(ITreeNode A::DEFAULT ERROR MESSAGE) ;

}
pubklic function remove () {

throw new Exception (TreeNode A::DEFAULT ERROR MESSAGE) ;
}

throw new Exception (TreeNode A::DEFAULT ERROR MESSAGE) ;

}
public function print propagation() {
$this-> toString():
We must invoke print propagation method against children
foreach ($this-> tblTreeNodes as $key =» Scomponent) {
Scomponent—)print_propagation(]:
H
H

pubhlic function toString () {
echo $this-> name, ": ", $this-> description, '</br>';

>
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The Room_B class: no change:

<?php
class Room A extends TreeNode A {

-

private ¥ nbrFlaces;

public function __ponstructiﬂname = nmr_ Zdescription
parent::__construct(éname, Zdescription) ;
$this-> nbrPlaces = fnbrPlaces:;

}

public function __ toString() {

return "inbsp; &nbsp; &nbsp™ . TE W 5this—>_name
$this-> description . " " £this-> nbrFlaces
" places" . '"</br>';

public function print propagation() {
echo $this-»> toString():

public function getNbrPlaces|() {
return 5this—>_nbrPlaces;

public function getIterator() {
return HULL;

Ers
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The Sector_A class: getlterator() method is changed

<?php

class Sector A extends TreeNode A {

[

>

public & tblTreeNodes = array|(); This method retaras now a
Compositelterator which encapsulate

. - . - R ;
public function add($tresNode) { e leTterator.

Sthis-> tblTreeNodes[] = $treeNode:

e

public function getlIterator() {
frevurnedIterator = new Compositelterator A(new Simplelterator A(Fthis));

return S$returnedlterator;

o

public function remove (StreeNode) {
foreach (array keys(5this-> tblIreeNodes) as 5key) {
if ($thisz-> thblTreeNodes[Fkey] == &FtreeNode) {

unset (Fthis-»> tblTrecNodes[Fkey]):

gt
Ee
i
i}
i
i}

gt

public function getChild($indice) {
return $this-»> tbhlTreeNodes[findice]:

public function getMbrPlaces () {
SCompteur = 0O;
foreach (array keys(3this-> tblTreeNodes) as Fkey) {
fComptenr = FCompteur + Fthis-> ¢ 1TrecHodes[Skey] —>getWbrPlaces () ;
¥ end forezch
return SCompteur;

gt

We averwrite the method for a custor =ty

public function  toString() {
return "w** " . Sthis-> name . ": " ., Fthis-»> description

]

Sthis-rgetNbrPlaces() . "™ places™ . '</bzr>';
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The Simplelterator_A class: no change:

<?php
class Simplelterator A implements Iterator A {

private curentPosition = 0; array index. Star

z
private £ mySecteur;
public function construct ($secteur) {

2thiz-» mySecteur = £secteur;

public function hasNext () {

it
4]
it
o]
m
F

if iSthis—>_c::E:tPc3;t;c: = cnunt(Ethis—>_myaecte::—>_tb'"”nnﬂcdesj] {

return false;
} else {
return true;

¥ end if
}
public function next() {
$treeNode = $this-»> mySecteur-> tblTreeNodes[$this-> curentPosition]:
2thi=z->» curentPositiont+; e increment
return EEIEENDdE:
}

public function getSectenrName () {
return 5thi5—>_my3&cte::—>getﬂamei]:

}
i
2>
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Compositelterator_A class: several changes:

<?php
class Compositelterator & implements Iterator & {

private
private

% currentIterator;
§_baselterator; Some displays are included
in the code to follow the

public function construct ($szimplelterator) {
e free scan progress.

$this-» baselterator = £simplelterator;

$this-> currentlterator = $simplelterator;

echo "I'm Compositelterator A for "
Zthis-»getSecteurName () . "<br>";

_ ) ; currentlterator references etther

ve if sewveral
1inked. another Compositelterator, or a
($this-> currentlterator->hasNext(}) { Simplelterator if we are at the
return true; J/ on guitte la méthode, chain end.
}
if ($this-> currentlterator = $this-> baselterator) f{
echo "Finish for this SimplelIterator: "
Stnis—>_carrent1teratcr—)getSecteurName:} . "<br>";
return false; // on guitte la methode.
}
ff If we get here is that the exploration of the sub-sector
// 1= complete. S5o we continue the exploration for current sector
£this-> currentlterator = £this-> baselterator:
return Ethis—>_carrent1teratcr—>hasNext:};
¥
public function next() {
ff This method i=s recursive if sewveral
//f Compositelterator are linked
if (Sthis-»hasHext()) {
echo "hasMext(): secteur " . Sthis->getSecteurName ()
": there are more '™ . "<br>":
$myTreeNode = $this-> currentIterator->next(};
if (EmyTreelNode instanceof Sector RA) { S/ 1if it'=s a =sector
if ($this-> currentlIterator = $this-»> baselterator) {
/f recursion is here:
Sthis- - currentIterator = EmyTreelode-»getIterator();
¥
H
return SmyTreeMode:
}oelse { getlterator() will create a new couple
return null; Compositelterator - Simplelterator.
Yy /S end if
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public function getSecteurlame () {
return $this-»> currentlterator-»getSecteurName () ;

e

Again to understand the process through the theehést is to run it by hand on a sheet of paper,
with a good dose of patience.
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Now let’s see the code that will use the whole glesiWWe use the usual index.php:

require once 'includePaths.php':
Snewline = "</br>";

echo 'Controller: start run for COMPOSITE A.', Snewline;

// SBectors instanciations:

Zracine = new Sector A("Enterprise", "Tree root.");
$secteur_ﬁ1 = new Sector A("Secteur 01", "Command."}):
$secteur_D2 = new Sector A("Secteur 02%, "Teleportation.”):
$secteur_03 = mew Sector A("Secteur 03", "Fropulsion."};
$secteur_04 = mew Sector A("Secteur 04", "Engines."}):

fracine-radd ($secteur 01);
fracine-radd ($secteur 02);
fracine-radd ($secteur 03);

y Room instanciations:
$secteur_01—>add:new Room A ("room O1A", "Technical room", 4})):
$secteur_01—>add:new Room A ("room 01E", "Main room"™, 12)):

$secteur_ﬁ1—>add:new Room A ("room O1C", "Data center"”, 8)):

r "control room™, 4));

I -

$secteur_ﬁ2—>add:new Room A ("room OZAM
$secteur_ﬁ2—>add:new Room & ("room 02B"™, "teleportation room", 3}};

$secteur_03—>add:new Room A ("room O3A", "propulsion command room", &})):
fsecteur 03-»add ($secteur_ 04):
$secteur_ﬁ3—>addtnew Room A ("room O3E", "test room", 6)):

"Lithium cristal compartment™, 0));
"decontamination room™, 1)}

$secteur_ﬁ4—>add:new Room A ("room O
$secteur_ﬁ4—>add:new Room A ("room O

echo '</br»', "Eecursive tree scan:", Snewline:;
echo Sracine; // calls toString () method.

SmyCompositelterator = new Compositelterator & (new SimpleIteratnr_A:$Iacine}};
while (fmyCompositelterator—->hasHNext()) {
ZmyMode = EmyCompositelterator->next():

echo SmyNode; // calls __toString() method.
¥ end while
echo "—————————————— 'y Enewline;
echo '"Controleur: Fin traitement.', 2%newline;
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Here is the result:

é’ localhost/DesignPatterns 2012 EN/Composite_A/

Controller: start run for COMPOSITE A

Recursive tree scanc

®=%% Enterprise: Tree root. 46 places

I'm Compositelterator A for Enterprise
hasNext(): sector Enterprise: there are more !
I'm Compositelterator A for Sectenr 01

=2% Secteur 01: Command. 24 places

Here hasNext() is displayed tw
hasNext(): sector Secteur 01: there are more | e s et bhplaypd tin

times because two

hasNext(): sector Secteur 01: there are more | Co stelicrator s Bl

* room 01A: Technical room 4 places
hasNext(): sector Secteur 01: there are more !
hasNext(): sector Secteur 01: there are more !

* room 01B: Main room 12 places
hasNext(): sector Secteur 01: there are more !
hasNext(): sector Secteur 01: there are more |

* room 01C: Data center & places
Finish for this Simplelterator: Secteur 01
hasMNext(): sector Enterprise: there are more |
I'm Compositelterator A for Sectenr 02
*%% Secteur 02: Teleportation. 9 places
hasNext(): sector Secteur 02: there are more |
hasNext() sector Secteur 02: there are more |

* room 02A: control room 4 places
hasNext(): sector Secteur 02: there are more |
hasNext(): sector Secteur 02: there are more |

* room (2B: teleportation room 3 places
Finish for this Simplelterator: Secteur 02
hasNext(): sector Enterprise: there are more |
I'm Compositelterator A for Sectenr 03

2% Secteur 03: Propulsion. 13 places
hasNext(): sector Sectewr 03: there are more |
hasNext(): sector Secteur 03: there are more |

* room 034 propulsion command room 6 places
hasNext(): sector Secteur 03: there are more |
hasNext(): sector Secteur 03: there are more !
I'm Compositelterator A for Secteur 04
%% Secteur 04: Engines. 1 places
hasINext(): sector Secteur 04: there are more |
hasMNext(): sector Secteur 04: there are more !
hasNext(): sector Secteur 04: there are more |

* room 044: Lithium cristal compartment 0 places
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hasMNext(): sector Secteur 04: there are more |

hasNext(): sector Secteur 04: there are more ! Here, three Compositeltcrator

hasMNext(): sector Secteur 04: there are more | are linked.
* room (4B: decontamination room 1 places

Finish for this Simplelterator: Secteur 04

hasNext(): sector Secteur 03: there are more !

hasNext(): sector Secteur 03: there are more ! Room 03B is displayed
* room 03B: test room 6 places after Sector 04 rooms.

Finish for this Simplelterator: Secteur 03

Controller: end.

We always have the possibility of testing on eaotienof the tree as we did in Alternative B: lidt al
rooms having 5 or more seats.

Here the loop to add into index.php:

echo "</ /br>', Eoom= list having more than
echo Sracine;
fmyCompositelterator = new Compositelterator A(new Simplelterator A(Fracine));
while (EmyCompositelterator-rhasNext()) {
SmyNode = fmyCompositelterator->next();
if (fmyNode instancecf Room B) |
if (EmyHode-»>getNbrPlaces|() >= 5) {
echo EmyNode-»> toString(), '</br>';

Finally we still have the tree scanning with progiggn of a method call, as seen in Alternative B.
The code remains the same:
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echo '</br>»', "Tree scan by method call propagation:™, '</br>':

EIacine—>pIint_pIﬂpagatinn(]:

Barbarous word, but
I've never heard of the result is here.

recursion captain

M. Suln we leave the
place... or we'll take
root.
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17 Additional Notions

17.1 Loose Coupling

Refers to a dependency relationship between twoase classes, when this dependency
relationship is reduced to a minimum.

We systematically search to define loose couplietgvben classes and design patterns are all in this
direction. Designs obtained are more likely to fadare developments.

17.2 The open / closed principle

This principle means that a class is closed tocduayges inside the class, but open to changes by
extending the class.
Prohibiting the change inside a class, limit tis& Bf introducing new errors.

But allowing extend the functionality of a classe preserve the design scalability.
Design patterns respect this principle, espectaiyDecorator pattern, on which it is based
exclusively.

17.3 Recursion

In computer science, a recursive process is a psdbat contains a call to itself.

The stop recursive processing criterion is fundasaiet the stop condition does not occur, the
recursive calls will be performed indefinitely, whican lead to a complete blockage of the
computer, due to the occupation of the entire maamory.

17.3.1 The recursive function.

This is a simple function that contains a calltself. The classic example is the function to
calculate the factorial of x:
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fonction factorielle (5x)

(§x ==

Ex*factorielle (5x-1):

This type of treatment is based on a stack mechaitisde handled automatically by the language,
and at each new call of "factorial" function wilhsk the execution context of the function. The
context here boils down to the value of x.

When the stopping criterion occurs, the languadiepop the contexts and complete execution of
each, ie multiply its own value of x, with the valthat was returned by the previous context.
Unstacking the contexts, the values of x will nplititogether to provide the final factor of the x.

17.3.2 Other kind of recursion:

Recursion by propagating a messagein atreestructure.

A method is called on the root element of the tides method calls his counterpart on his children
around, and so on.

There is no stopping criterion, processing stopsméill nodes of the tree were covered.

These are the links between tree nodes, causingthesive behavior.

Recursion with recursive instantiations.

In Object Oriented Programming: the recursive isathade on the same method name, but on an
object that is instantiated when the recursive @aturs. Recursive instantiations stop when the
stopping criterion occurs. The stack here is repres] by the instanced objects.
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18 Annexes

18.1 Naming Conventions

The following naming conventions were used in thtsrial:

Classes. UpperCamelCase

linterfaces : Upper Camel Case
Functions et methods. camel Case
Variables. camelCase
Constantes: ALL_CAPS

18.2 PHP source code

All PHP source code is provided in a separate aeclavailable onvww.smaltek.fr

18.3 Tools used

| used the following open source tools:

WAMP: www.wampserver.com
Wamp installs the following:
* An Apache server with PHP module.

* A Mysql database server. This MySQL server is rsaiduin this tutorial.

NETBEANS: http://netbeans.org/

Netbeans is an IDE (Integrated Development Enviemin It allows you to manage projects as
sources codes for different languages including PHP

Eclipse (wwv.eclipse.org) is another comparable IDE, also open source.
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Configuration of the project in NetBeans:
» | grouped all design patterns in a single Netbgaogct.
» Each design pattern is in a subdirectory of hiseaam
* In each subdirectory | put the following two files:

o autoloader.php

o includePaths.php

Autoloader.php content is the same in all desigtepas:

<?php

function autoload (Sclas=s=) {
require once %$class . '.class.php':

Ers

PHP _ autoload() function will automatically loaldsses.
Here, all the classes and interfaces must be sdfffimth . Class.php™ for this to work.
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The includePaths.php content:

<?php

SMewParh = & SERVER['I ! I § ]

get include path(get include path() . PATIR

SEPARATCR . SHewPath):

ENewPath = & SERVER['DOCUMENT § ] - 'Des

set_zn:l;de_aathicet_;nﬁl:de_pathcj . PATH SEPARATOR

SHewPath);

require once

-

This script will add in operating system researathp, the directories where are the classes and
interfaces of the design pattern.

The paths in this script have to be changed foln easign pattern.
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19 Conclusion

This tutorial shows only a part of the 23 origidakign patterns from GOF (Gang Of Four)
http://fr.wikipedia.org/wiki/Patron_de_conception

Moreover, this list is not fixed. New patterns egerThe latter often being merely variations of
existing patterns.

A pattern can hide another.

A pattern is not monolithic. Some patterns combmfrm a new pattern. We have seen for
example that Composite used an Iterator.

Patterns associated in this way are called Comp&atierns.
http://serviceorientation.com/soaglossary/compodedign_pattern

Pattern at all costs.

Some pitfalls to avoid:

» Place some design pattern when it is not justiftad, only add unnecessary weight to the
project. This is equivalent to take a plane to@the local bakery.

» Transform the problem to make it compatible witba#tern: It is not the specification that
fits the design patterns but the reverse.

* Prepare a project to all conceivable future develeqms: It is a utopia that can add
significantly weight to the project in coding arests. Rather should be defined with the
customer the "reasonable probability” of such feitevelopments and prepare the project
accordingly, possibly using design patterns.

End of document
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