Laboratorul 8: Design patterns in Kotlin

Introducere
Se recomanda parcurgerea urmatoarelor resurse:
e _Design Patterns Elements of Reusable Object-Oriented Software” scrisa de
Erich Gamma, Richard Helm, Ralph Johnson Si John Vlissides
¢ _Hands-on design patterns with Kotlin” - Alexey Soshin
,Kotlin Programming: The big nerd ranch guide” - Josh Skeen Si David Greenhalgh
e Exemplele din cursul 8 de la disciplina Paradigme de programare

Modelul Stare (State)

Scopul modelului: Permite unui obiect sd iSi modifice comportamentul atunci cand
starea sa internd se schimba. Obiectul va parea ca 1Si schimba clasa.

Aplicabilitate: Modelul stare se utilizeaza in urmatoarele cazuri:

e Comportamentul unui obiect depinde de starea sa Si trebuie sa-Si schimbe
comportamentul in timpul executiei, in functie de starea respectiva;

® Operatiile au declaratii conditionale compuse, mari, care depind de starea obiectului.

Consecinte:

® Localizeazd un comportament specific starii Si comportamentul partitiilor pentru
diferite stari;
Face tranzitiile intre stari explicite;

® Obiectele starii pot fi partajate.

Context State
+ request() e + handle()
staie.handle() [\—\1 ConcreteStateA ConcreteStateB
+ handle() + handle()

Diagrama de clase pentru modelul Stare
Vezi si exemplul cu automatul finit de stari din cursul 8.



Implementarea modelului Stare

Pentru a implementa modelul Stare, exista doua abordari:
1. Abordarea clasica

<<lnferface=>
WhatCanHappen

+ seeHero(): Mood
+ getHit{pointsOfDamage: Int): Mood
+ timePassed(): Mood
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Snail Mood
o
- mood: Mood + seeHero(): Mood
- healthPaints: Int + getHit{pointsOfDamage:Int): Mood
+ timePassed(): Mood
+ seeHero(): Mood

+ timePassed(): Mood

+ getHit(pointsOfDamage: Int): Mood ?

Still Aggressive Retreating Dead

Diagrama de clase pentru implementarea clasicd a modelului Stare
Observatie: Aceasta abordare necesita gestionarea fiecarei stari intr-un switch din
cadrul fiecarei metode din clasa Snail (seeHero, getHit, timePassed).
2. Abordarea ,,smart”

<<interface=>
WhatCanHappen

+ seeHero(): Mood
+ getHit{pointsOfDamage: Int): Mood
+ timePassed(): Mood

iy
Snail Mood
- mood: Mood + seeHero(): Mood
- healthPoints: Int + getHit{pointsOfDamage:Int): Mood
+ timePassed(): Mood

I

Still Aggressive Retreating Dead
- snail: Snail - snail: Snail
|
+ seeHero{): Mood + seeHero(): Mood
+ getHit{pointsOfDamage:Int): Mood

+ timePassed(): Mood

<

Diagrama de clase pentru implementarea ,,smart” a modelului Stare
Observatie: Aceasta abordare permite adaugarea unor stari aditionale fara a fi nevoie de
modificarea codului deja scris. Fiecare stare 1Si va defini comportamentul propriu.



package com.pp.laborator

fun main(args: Array<String>) {
val snail = Snail ()
val still Still (snail)

val a = still.seeHero()
println(a is Still)
println(a is Aggressive)

val b = still.timePassed()
println(b is Still)
}

class Snail {
internal var mood: Mood = Still(this)
private var healthPoints = 10

}

interface WhatCanHappen {
fun seeHero(): Mood
fun getHit (pointsOfDamage: Int): Mood
fun timePassed () : Mood

}

sealed class Mood : WhatCanHappen {

override fun seeHero() = this
override fun getHit (pointsOfDamage: Int) = this
override fun timePassed () = this

}

class Still (private val snail: Snail) : Mood() {
override fun seeHero(): Mood {

return snail.mood.run {
Aggressive (snail)

}
}
}
class Aggressive(snail: Snail) : Mood() {
override fun seeHero(): Mood {

TODO ("not implemented™)
}

override fun getHit (pointsOfDamage: Int): Mood {
TODO ("not implemented™)

}

override fun timePassed(): Mood {
TODO ("not implemented™)

}
}

class Retreating : Mood()

class Dead : Mood()




Exemple

Exemplu de combinare a modelelor Composite Si Command

Cerinta: Sa se proiecteze Si sd se implementeze un meniu de editare minimalist,
utilizand modelul Composite pentru a obtine structura arborescenta Si modelul Command pentru

a furniza o functionalitate de afiSare a clasei/functiei curente fiecarui element din meniu.

Command

- command: {) -> Unit

+ execute

+ Constructor{command: () -> Unit)

Menultem

- command: Command

Client -

+ clicked()

+ Constructor{command: Command)

+ add{component: Menultem)
+ remove{component: Menultem)

+ getComponents(): List<Menultem=>

lcommand.execute() N

ﬁs

Copy Paste EditMenu

LineMenu

Indent

Unindent

+ clicked(} + clicked() - components: List<Menultem=>

- components: List<Menultem=>

+ clicked()
+ add{component: Menultem)
+ remove(compeonent: Menultem)

+ getComponents(): List<Menultem=>

+ clicked()
+ add{component: Menultem)
+ remove(compeonent: Menultem)

+ getComponents(): List<Menultem=>

+ clicked()

+ clicked()

Y

Q

Diagrama de clase

Copy ] [ Paste ] [ LineMenu J

[ Indent ] [Unindent]

Ierarhia meniului de editare

Observatie: Nu este necesard crearea unui proiect Maven/Gradle. Se poate crea un

proiect Kotlin/JVM, iar la Project SDK se va specifica Java 1.8.

Codul sursa

¢ Command.kt

class Command (private val
fun execute () {

()

() ->Unit) {




e Menultem.kt

open class Menultem(val Command) {

open fun clicked() {
.execute ()

}

open fun add(component: Menultem) {}

open fun remove (component: Menultem) {}

open fun getComponents (): List<Menultem> = TODO ()

e Copy.kt

class Copy: Menultem (Command{printlin/
override fun clicked() {
this.command.execute ()

println(

e Paste.kt

class Paste: Menultem (Command{println/(

override fun clicked() {
this.command.execute ()

println(

¢ Indent.kt

class Indent: Menultem (Command{printlin

override fun clicked () {
this.command.execute ()

println(

¢ Unindent.kt

class Unindent: Menultem (Command{printlin(

override fun clicked() {
this.command.execute ()

println(

e EditMenu.kt

class EditMenu: Menultem (Command{printlIn )} |
private var components: MutablelList<Menultem> = mutableListOf ()

override fun clicked() {
this.command.execute ()

println(
}

override fun add(component: Menultem) {




components.add (component)

override fun remove (component: Menultem) {
components.remove (component)

}

override fun getComponents(): MutableList<Menultem> {
return components

}

¢ LineMenu.kt

class LineMenu: Menultem (Command{printlIn )} |
private var components: MutablelList<Menultem> = mutableListOf ()

override fun clicked() {
this.command.execute ()
println( )

override fun add(component: Menultem) {
components.add (component)

}

override fun remove (component: Menultem) {
components.remove (component)

}

override fun getComponents(): MutableList<Menultem> {
return components

}

*  Main.kt

fun main(args: Array<String>) {
var editMenu = EditMenu ()
var copy = Copy()
var paste = Paste|()

var lineMenu = LineMenu ()
var indent = Indent ()
var unindent = Unindent ()

lineMenu.add (indent)
lineMenu.add ( (unindent))

editMenu.add (copy)
editMenu.add (paste)
editMenu.add (lineMenu)

editMenu.clicked()
editMenu.getComponents () . forEach
lineMenu.getComponents () . forEach




Aplicatii Si teme

Aplicatii de laborator:

1) Sa se proiecteze Si sd se implementeze un lant de responsabilitati dublu (similar unei
liste dublu inlantuite). Scopul duplicarii lantului este de a trimite un raspuns catre handler-ul
ierarhic superior la finalul procesarii unei cereri, pentru a-l1 anunta cd sarcina a fost incheiata cu
succes (sau nu). Pentru instantierea Handler-elor, se va utiliza modelul fabrica abstracta, care
va crea doua fabrici:

e FEliteFactory

ManagerHandler;
*  HappyWorkerFactory ce permite crearea HappyWorkerHandler,

ce permite crearea CEOHandler,  ExecutiveHandler  Si

<<Abstract>>
AbstractFactory

FactoryProducer

UsES

+ getFactory(choice: String): AbstractFactory

+ getHandler{handler: String): Handler

T extends

EliteFactory HappyWorkerFactory

+ getHandler{handler: String): Handler + getHandler(handler: String): Handler

creaies

<<Interface>> handler

]

Handler

Client »
+ handleRequest(forwardDirection: String,
messageToBeProcessed: String)

I

CEOHandler

ExecutiveHandler

ManagerHandler

HappyWoerkerHandler

+ nexti: Handler?

+ next2: Handler?

+ next1: Handler?

+ next2: Handler?

+ nexti: Handler?

+ next2: Handler?

+ nexti: Handler?

+ next2: Handler?

+ handleRequest(forwardDirection: String.
messageToBeProcessed: String)

+ handleRequest(forwardDirection: String.
messageToBeProcessed: String)

+ handleRequest(forwardDirection: String.

messageToBeProcessed: String)

+ handleRequest(forwardDirection: String.
messageToBeProcessed: String)

Format mesaj: <Priority>:<Mesaj>
Split(™:")
Daca pricritatea == 1 --> CEO va gestiona request-ul

Daca pricritatea == 4 --> HappyWorker va gestiona req.
\Afisare la consola: "Sunt CEO si prelucrez mesajul: " + mesaj

Diagrama de clase
Se remarca faptul cad diagrama de clase, deSi ofera o perspectiva de ansamblu
asupra structurii aplicatiei, nu specificad cum vor fi instantiate obiectele, legiaturile dintre
ele sau cite obiecte vor fi create. ASadar, este necesara o diagrama de obiecte.

FP: FactoryProducer

|

F: EliteFactory F: HappyWorkerFactory
H: CEOHandler H: ExecutiveHandler H: ManagerHandler H: HappyWorkerHandler
forward (Right) [ e
handler #———— = handler #—— - PR - handler
1st Chain S~ M b "
My, s ™~ e
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~ Oy, o %
~ A
~ caly o s
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ot b < ~.
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("’ha,o/(; e H: CEOHandler H: ExecutiveHandler H: ManagerHandler H: HappyWorkerHandler |
Up) ™~ | |
Y handler & * handler

handler ®——— - handler & |

2nd Chain

Diagrama de obiecte



Se da urmatorul schelet al aplicatiei:
e Handler.kt

package chain

interface Handler {

fun (forwardDirection: String, messageToBeProcessed:
String)
}

¢ CEOHandler.kt

package chain

class CEOHandler (var : Handler? = null, var : Handler? =
null) : Handler {
override fun handleRequest (forwardDirection: String,
messageToBeProcessed: String) {
TODO ()
}

¢ ExecutiveHandler.kt

package chain

class ExecutiveHandler (var : Handler? = null, var : Handler?
= null): Handler {
override fun handleRequest (forwardDirection: String,
messageToBeProcessed: String) {
TODO ()
}

* ManagerHandler.kt

package chain

class ManagerHandler (var : Handler? = null, var : Handler? =
null) : Handler {
override fun handleRequest (forwardDirection: String,
messageToBeProcessed: String) {
TODO ()
}

e HappyWorkerHandler.kt

package chain

class HappyWorkerHandler (var : Handler? = null, var
Handler? = null): Handler {
override fun handleRequest (forwardDirection: String,
messageToBeProcessed: String) {
TODO()




® AbstractFactory.kt

package factory
import chain.Handler
abstract class AbstractFactory {

abstract fun (handler: String): Handler
}

¢ EliteFactory.kt

package factory
import chain.Handler
class EliteFactory: AbstractFactory() {

override fun (handler: String): Handler {
TODO ()

e HappyWorkerFactory.kt

package factory
import chain.Handler
class HappyWorkerFactory: AbstractFactory () {

override fun (handler: String): Handler {
TODO ()

e FactoryProducer.kt

package factory

class FactoryProducer {
fun (choice: String): AbstractFactory {
TODO ()

¢  Main.kt

fun main(args: Array<String>

TODO ()

// se creeaza lxFactoryProducer, 1xEliteFactory,
1xHappyWorkerFactory

/).

// crearea instantelor (prin intermediul celor 2 fabrici):
// 2xCEOHandler, 2xExecutiveHandler, 2xManagerHandler,
2xHappyWorkerHandler




/]

// se construieste lantul (se verifica intai diagrama de obiecte
si se realizeaza legaturile)

/] ...

// se executa lantul utilizand atat mesaje de prioritate diferita,
cat si directii diferite in lant

/]

2) Sa se proiecteze Si sd se implementeze o aplicatie care citeSte dintr-un fiSier un text de
tipul lorem ipsum, ,sparge” textul in cuvinte, pentru fiecare cuvant fiind necesara o actualizare
de stare in modelul Memento. In plus, se va utiliza modelul Observer pentru a urmiri
modificarile efectuate asupra starii. Exista doua tipuri de observatori:

®  SmallWordObserver - va urmari cuvinte de lungime mai mica sau egala cu 7

® LargeWordObserver - va urmari cuvinte de lungime > 7

Prin intermediul modelului Memento, fiecare observer poate restaura o stare anterioara.
La fiecare 10 cuvinte mici afiSate de metoda update din SmallWordConsumer, se va restaura
starea savedStates[savedStates.size % 10]. La fiecare 7 cuvinte mari afiSate de metoda update
din LargeWordConsumer, se va restaura starea savedStates[savedStates.size % 7]

Un exemplu practic de utilizare a acestei aplicatii ar fi restaurarea unei stari, dupa ce a
fost consumata dintr-o coada de mesaje.

<<Interface==>
Observer

Obszervable + update()

- observers: List<Observer= ; ﬂ '[:’

+ add({observer: Observer)

SmallWordConsumer LargeWordConsumer
+ remove({observer: Observer)
+ notifyAll() + update() + update()
T Y %4
Originater Memento Caretaker

_message:String 0 feemeemmeeees = - state: String ———<_>| - savedStates: List<Memento>
+ saveToMemento(): Memento + getState(): String + addMemento(memento: Memento)
+ restoreFromMemento(memento: Mementao) + getSavedStates(): List<Memento>
+ setMessage(message: String)

Diagrama de clase




Teme pe acasa:
1) Sa se proiecteze Si sd se implementeze o aplicatie care calculeaza ieSirile unor porti
AND cu 2, 3, 4 si 8 intrari.
® Aplicatia va decupla abstractizarea portii logice de implementarea acesteia
prin utilizarea modelul Bridge.
® Fiecare poartd AND (cu 2, 3, 4, 8 intrdri) va fi construitd prin intermediul
modelului Builder (se va trimite fiecare intrare in parte prin builder).
* Jesirile portilor logice vor fi calculate cu ajutorul unui automat finit de stari
(vezi exemplul din curs).

2) Sa se proiecteze Si sd se implementeze un browser pentru copii. Acesta va utiliza
modelul Prototype pentru a crea o cerere generica, modelul Proxy pentru a adduga control
parental asupra unor cereri HTTP de tip GET, precum Si modelul Facade pentru a oferi o
interfatd cat mai simpla.

Mai jos se regaseSte un exemplu de proiectare. Acesta poate fi reproiectat dacd se doreSte
sau este necesar.

winterfaces
Cloneable

7

1
h
| implements
i
i
i
h

GenericRequest

+ url: String

+ params: Map<Siring, String>?

<=<interface>>
HTTPGet + Constructor{url: String, params:
Map<String, String=>)

+ getResponse(): Response + clone(): GenericRequest

A
N
|
iimplements
e e e N '
h H
i i
i 1
i 1
i 1
i 1
i 1
H H
CleanGetRequest GetRequest PostRequest
- getRequest: GetRequest K >———— - timeout: Int - genericReq: GenericRequest
- parentalControlDisallow: List<String=> - genericReq: GenericRequest + Constructor(url: String, params:
Map=<5tring, String=)
+ Constructor{getReq: GetRequest) + Constructor{url; String, params: .
Map<String, String>, timeout: Int) + postData(): Response
+ getResponse(). Response
+ getResponse(): Response

khttp.responses.Response B'

KidsBrowser

- cleanGet: CleanGetRequest

- postReq: PostRequest?

+ Constructor{cleanReq: CleanGetRequest,
postReq: PostRequest?)

+ start()

Diagrama de clase
Hint: Vezi documentatia oficiala a modulului khttp: https://khttp.readthedocs.io/en/latest/


https://khttp.readthedocs.io/en/latest/

Se va crea un proiect Maven, se va bifa optiunea ,,Create from archetype”, apoi se va
selecta org.jetbrains.kotlin:kotlin-archetype-jvm --> kotlin-archetype-jvm:1.3.71. In pom.xml se
va adduga:

<repositories>
<repository>
<id>jitpack.io</id>
<url>https://jitpack.io</url>
</repository>
</repositories>

<dependencies>

<dependency>
<groupId>com.github.jkcclemens</groupId>
<artifactId>khttp</artifactId>
<version>0.1.0</version>

</dependency>

</dependencies

3) Tema de studiu: Mediator vs Proxy vs Adapter
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