LLlabrnoHbl npoekTnpoBaHUA
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UTo Takoe wabnoH
NPOEKTUpPOBaAHNA?

B npouecce HanucaHna nporpamm (Kak v B Nitobomn gpyrom
obnacTun) YyacTo BO3HUKAIOT NOXOXKMe 3aaadun

* Mol noan yMHbIE, 1 HE XOTUM KaXabln pa3 “nu3obpeTtaThb
Bernocunen”

* Mbl MOXeM Bblpa6OTaTb roTOBbIE PeEWEHNA OJ1A 3TUX
NOXOXXUX 3ada4y N NCNOoJ1ib30BaTb UX MNPU HGO6XO,EI,VIMOCTVI

« Takume pelleHNs Ha3bIiBalOTCA LLIAOGIOHAMM
NPOEKTUPOBAHUS
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UTo Takoe wabnoH
NPOEKTUpPOBaAHNA?

 LLlabnoH npoekTnpoBaHus (aHrmn. design
nattern) — MHOTOKpaTHO UCMNOSIb3yeMOoe
peLleHne pacnpocTpaHEHHbIX 3a4a4 Npw
pa3paboTKke nporpaMmmHoro obecne4yeHus

* [lo cBOEM CyTU WIABNOHbLI — abCTpaKTHbIE
pelleHns ans abCcTpakTHbIX CUTYyaL K
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VicTopuna noaBneHus

LLIaBnoHbl NpOEeKTUPOBaHUS|
BrepBble NOABUINCH B
CTPOMTENbHON apXMTEKTYypeia:

YenoBe4yecTBO HA
ceroaHALWHUN OeHb:

5000 neT onbiTa B

CTPOUTENBLCTBE
MeHee 40 neT onbiTa B g .
pa3pa boTke u n POEKTUPOBaAHNN ﬂi*; =
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McTopuna noaBneHus

Kpuctodep AnekcaHaep — apXuTekTop 1 dunocos.

[1B€ KHUIW:
— “A Pattern Labguage: Towns, Buildings, Constructions” (Oxford University

Press, 1977)
— “The Timeless Way of Building” (Oxford University Press, 1979)

oeu Hawwnm npuMeHeHne B Apyrnx obnacTtsix, B TOM
yucrne n B paspabotke 10

Ipuk Namma, Puyapa Xenm, [>xoH Brincenaec, Panbd
[1>KOHCOH — “Design patterns” nnm “Gang of Four” (GoF —

baHpa 4YeTbipex), cepeanHa 1990-x
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[lpenmyLlecTBa

« CrtaHOoapTHbIW WabnoH MOXXHO XOpOoLLO npopaboTaTth

— B nporpammax, rae oH ucnonb3yetcsl, OyaeT MeHbLLe Koaa,
NOTEHLMNANbHO CoAepKalLllero oLnOKM

¢ YHpogaeTcn KOMMYHUKAUUN MeXAay nporpaMmmucTamMmu

— Ecnu gBa nporpammucta roBopsit 06 0gHOU U TOM XKe CUTyaunu, Ho
PasHbIMM CroBamMK — OHX MOTYT Apyr Apyra He NoHATb. Koraa oHu
rOBOPSAT O CTaHAAPTHOM LabrnoHe — 060ouM MOHATHO, 0 YEM MAET
peuyb.

» Jlerye pasobpartbcs B HOBOM CUCTEME — B HEWN €CTb 3HAKOMbIE
4acTu

« Bcé npnaoymaHo oo Hac
— CyliecTByeT MHOXECTBO rOTOBbLIX W NPOBEPEHHbBIX BPEMEHEM

cTaHOapTHbIX WabnoHoB. Mbl MOXeM MCnonb30BaTb UX B CBOUX
nporpamMmmax.
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Kputuka

« 3auuknuBaHue Ha wabroHax nopoxaaeT
NPUBbLIYKY NONbL30BATLCA CTAHAAPTHLIMU BELLLAMMU
M OTy4YaeT Hac NpuaymMbiBaTb HECTAHAAPTHbIE
peLleHuns

* LLlaBrnoHbl YacTo NPUMEHSIIOT CIENO, MNO3TOMY
MCnosib3oBaHMe obopavynBaeTcs TONbKO
OrpaHNYEHNAMMN:

— “Y Hac eCTb 3agaya - 3TOT WabrioH ny4ylle BCEro ee
peLLaEeT - Bbibnpaem ero” — npaBusibHO

— “# 3Hato KNeBbIN WAabroH - AaBanuTe NoAroHUM nNoa
Hero 3agavy” — He npaBuilbHO
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Knaccundpunkaums wabnoHoB

OCHOBHbIE
[Topoxgatowine
CTPYKTYpPHbIE
[loBegeH4yeckune
Pa3pnensawowmne
APXUTEKTYPHLIE
AHTN-NaTTEPHDI

NoUusEwWwhE

N opyrue
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Knaccundpunkaums wabnoHoB

e OcHOBHbIE

— dyHOameHTanbHble, NCNONb3YHTCA APYrMMin
LLUabnoHamMu

— Delegation, interface, abstract superclass, interface and
abstract class, immutable, marker-interface, proxy

* [lopoxgatouimne

— [enatT cuctemy He3aBMCUMOW OT NpoLiecca co3gaHuns
0OBbEKTOB

— Factory method, abstract factory, builder, prototype,
singleton, object pool
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Knaccundpunkaums wabnoHoB

* CTPYKTYpHbIE

— OnucbIBaloT, Kak UX KnaccoB U 06beKTOB cobupatoTcs
boriee KpyrnHble CTPYKTYPbI

— Adapter, iterator, bridge, facade, flyweight, dynamic linkage,
virtual proxy, decorator, cache management

* [loBegeH4yeckune

— OnpegensaoT B3aMMoaencTBmne Mexxay KOMNoHeHTaMu.
YBenuuuearT ero rtbkocTb

— Chain of responsibility, command, little language, mediator,
snapshot, observer, state, null object, strategy, template method,
visitor
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Knaccundpunkaums wabnoHoB

 Pazpensawowmne

— OnucbIBaloT, Kak UX KnaccoB U 06beKTOB cobupatoTcs
boriee KpyrnHble CTPYKTYPbI

— Filter, composite, read only interface

* APXUTEKTYpPHLIE

— OnpegensaoT B3aMMogencTBne Mexay KOMNoHeHTaMu.
YBenuuuearT ero rtbkocTb

— Modev-view-controller, layer, client-server...

* AHTU-NATTEpPHbI
— Kak He criegyeT noctynaTb Npu paspaboTke nporpamMmm
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Singleton (oAnHOYKa)

* [@apaHTUPYET, YTO Y KIlacca eCTb TONMbKO
OOWVH 3K3eMNnsp U NpeaocTaBnseT K HEMY
rmobanbHy TOYKY OOCTyna

« Cam Knacc 3aripewaeT co3gaHune
AOOMNOJTHUTEJIbHbIX 3K3EMIJIAPOB
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Singleton (oaMHO4YKaA)

public class Singleton {

private static Singleton instanse; Singleton
private String message = "Hello, I'm Singleton!"; -_singleton : Singleton
- Singleton()
. . + getinstance() : Singleton
private Singleton() {

}

public static synchronized Singleton getinstanse() {
if (instanse == null) {
instanse = new Singleton();

}

return instanse;

}

public void say() {
System.out.printin(message);

}
}
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Singleton (oaMHO4YKaA)

 Llenn ncnonb3soBaHus
— LleHTpanu3oBaHHOE ynpaBneHne pecypcom
— HocTtyn u3 nobdon TOYKK NporpaMmmel

— Co3pgaHune obbekTa TpebyeTt 6ornbLUNX pecypcoB
namsTu Unu npoLeccopa

* [Tpumepbl U3 XXNU3HK
— TeKkyLwmn npourpbiBaeMbi ayanoknun B nneepe
— TeKkywmn nonb3oBaTenb B CUCTEME
— Knacc ang nokannsauuu
— Spring application context (TpebyeT MHOro pecypcos)

— Hibernate session factory (Npu co3gaHum cHnTbIBaeT
KOHQoUrypaunoHHbIe goaunsbl)
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Builder (CTpouTtens)

» [lenaeT npouecc co3gaHnsa CNoXHOro oobekTa

He3aBUCUMbIM OT TOrO, Kak KOHCTPYUPYOTCA camMi
4acTu M KaK OHM B3aMMOLENCTBYIOT Mexay cobou

e COCTOUT N3 HECKOJbKNX

A4
. —>
pOn e M . +Construct() +BuildPart()

— Builder - onpegensert, Kak |

co3galoTcd YyacTu

- - -

Product

ar BuildPari() [ﬁ ConcreteBuilder
— Director - onpegensdert, KakK T

+GetResult
cobupaetcs 06beKT u3 |
aTUX YacTen

nony4yaeTcs B pe3ynbrare
NMOCTPOEHUS
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Builder (CTpouTtens)

class Pizza {
private String dough ="";
private String sauce ="";
private String topping ="";
public void setDough(String dough) {
this.dough = dough;

}

public void setSauce(String sauce) {
this.sauce = sauce;

}

public void setTopping(String topping) {
this.topping = topping;
}
}

abstract class PizzaBuilder {
protected Pizza pizza;

public Pizza getPizza() {
return pizza;

}

public void createNewPizzaProduct() {
pizza = new Pizza();

}

public abstract void buildDough();
public abstract void buildSauce();
public abstract void buildTopping();
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Builder (CTpouTtens)

class HawaiianPizzaBuilder extends PizzaBuilder {
public void buildDough() {
pizza.setDough("cross");
}
public void buildSauce() {
pizza.setSauce("mild");
}
public void buildTopping() {
pizza.setTopping("ham+pineapple");
}
}

class SpicyPizzaBuilder extends PizzaBuilder {

public void buildDough() {
pizza.setDough("pan baked");

}

public void buildSauce() {
pizza.setSauce("hot");

}

public void buildTopping() {
pizza.setTopping("pepperoni+salami");

}
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Builder (CTpouTtens)

class Cook {

private PizzaBuilder pizzaBuilder;

public void setPizzaBuilder(PizzaBuilder pb) {
pizzaBuilder = pb;

}

public Pizza getPizza() {
return pizzaBuilder.getPizza();

}

public void constructPizza() {
pizzaBuilder.createNewPizzaProduct();
pizzaBuilder.buildDough();
pizzaBuilder.buildSauce();
pizzaBuilder.buildTopping();

}

public class BuilderExample {
public static void main(String[] args) {
Cook cook = new Cook();
PizzaBuilder hawaiianPizzaBuilder = new HawaiianPizzaBuilder();
PizzaBuilder spicyPizzaBuilder = new SpicyPizzaBuilder();

cook.setPizzaBuilder(hawaiianPizzaBuilder);
cook.constructPizza();
Pizza hawaiian = cook.getPizza();

cook.setPizzaBuilder(spicyPizzaBuilder);

cook.constructPizza();
Pizza spicy = cook.getPizza();
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Builder (CTpouTtens)

* [Tpumep — BbIOOPKa ToBapa 13 Katanora no
CNOXHbIM KPUTEPUAM

* [1pn BbIDOPE OYEPEOHOIO KPUTEPUA MOTYT
OTKPbIBATbCHA HOBbIE KOHTPOIMbI

— Builder: pas3nnyHbIn gnga KaXxgoro Tuna
TOBapPOB: poToannapaTtbl, TeENedOHbI, Nieepsbl

— Director: dpopma BbIbOpa ToBapa
— Product: 06BEKT C KpUTEPUAMMU
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Abstract Factory (AbcTpakTHas dpabpuka)

* IHTepdenc ansa cosgaHuns rpynnbl OObLEKTOB,
npuHaanexawmx ogqHoMy Habopy KIaccoB U
NCMOJSIb3YEMbIX COBMECTHO

» KOHKpeTHbIe Knacchl cCo30aHHbIX 0OBbEKTOB HEU3BECTHbI
« Cucrtema He 3aBUCUT OT TOrO, Kak co3aaroTcsl OObLEKTDI
 Jlornka cosgaHunsa o0ObLEKTOB cnpsaATaHa B pabpuke

« AbcTpakTHasa pabpuka nepeonpenensieTcs B
KOHKPETHbIX Knaccax-gabpukax
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Abstract Factory (AbcTpakTHas dpabpuka)

[TpnMmep — pasnnyHbie CTUIMK MNOMNb30BaTENLCKOro

NHTEepdenca

* Mbl XOTUM, 4TOObLI B NporpaMmme MOXHO ObINno
NOMEHATb TEMY O(POPMITEHUS

 OnucbiBaem nHTepdenc ana abdbpriku, kotTopas
CO34aeT KOMMOHEHTbI NOSb30BaTENbCKOro
NHTEpMEeNnca: KHOMKU, TEKCTOBbLIE MOJSIHA, CIINCKU, U
T.0.

« [1na kaxxgou TeMbl Aenaem CBO peanunsauuto
doabpuku

* B ntobon MOMeHT nogmMeHsieM oaHYy dbabpurKy Ha
OPYryto U BHELLHUI BUA, MOSIb30BaTESNIbCKOro
NHTEepdenca MeHAEeTCH
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Abstract Factory (AbcTpakTHas dpabpuka)

cinterfice > —— e e e e dmperts e e e Client
AbstractFactory < Q

@ CreateProductA()
@ CreateProductB()

[_ T | cinterfice >

€9 AbstractProductA e — Simperte,

Q ConcreteFactory2 Q ConcreteFactoryl

@ CreatProductd() @ CreatProductd() r— —Q —

@ CreateProductB() @ CreateProductB () : inte >
| | | Sl @ Productal @ Productaz ¢~ -
| | |
| e e o Y — |
I I sinterface >
I | sinstantinte > € AbstractProductB & ———
| |
| | _ _A_ _
| | [ |
| - Q ProductBl Q ProductB2
| T
I____________ﬂnslvﬁlu __________ J
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Abstract Factory (AbcTpakTHas dpabpuka)

interface GUIFactory {
public Button createButton();

}

class WinFactory implements GUIFactory {
public Button createButton() {
return new WinButton();

}
}

class LinuxFactory implements GUIFactory {
public Button createButton() {
return new LinuxButton();

}
}

interface Button {
public void paint();
}
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Abstract Factory (AbcTpakTHas dpabpuka)

class WinButton implements Button {
public void paint() {
System.out.printin("I'm a WinButton");
}
}

class LinuxButton implements Button {
public void paint() {
System.out.printIn("I'm an LinuxButton");
}
}

class Application {
public Application(GUIFactory factory) {
Button button = factory.createButton();
button.paint();

}

public class Main{
public static void main(String[] args) {
new Application(new LinuxFactory());

}
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Observer (Habnwopartensb)

* BTopoe Ha3BaHue — “nsgatenb-noanncymk”

* OanH OOBLEKT reHepupyeT cobbITUA, Apyrue
OOBLEKTLI 3T COObLITUSA MOMy4YaeT U Ha HUX
pearnmpytoT

* [1lepBbIn 06BLEKT — HabnogaemMbIn
(n3paTtenb), ocTanbHble — HabnogaTenu
(moanuCcYnKn)
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Observer (Habnwopartensb)

import java.util.Observable; -
. . . <<interface>>
import java.util.Observer; Observable
+AddObserver{o: Observer)
public class MyObservable extends Observable { +RemoveObserver(o: Observer)
. . . +MotifyObservers()
public void doSomething() { A
setChanged();
notifyObservers(); :
} ConcreteObservable
} -observers: Observer[] 0..* <<interface >
>
+AddObserver(o: Observer) Observer
: : +RemoveObserver(o: Observer)
public class MyObserver implements Observer { bl A

public void update (Observable obj, Object arg) {
System.out.printin(“updated”); : 5
) 5 s

ConcreteObserver

}

BeisbieaeT MeToa HadleEvent()
¥ Kaxaoro HabnaaTens

+HandleEvent()

public class MyApp {
public static void main(String args[]) {
MyObservable a = new MyObservable();
MyObserver b = new MyObserver();
a.addObserver(b);
a.doSomething();
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Observer (Habnwopartensb)

 [lpumep — anarpamma B Excell,
NOCTPOEHHasd no Tabnuue

* [1pn N3aMeHeHnn aaHHbIX B Tabnuue —
MEHSIeTCAa gnarpamma

« OOBbEKT “Onarpamma” sABnsaeTcH
NoONMCYNKOM BCEX OOBbEKTOB “ayenka”
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Strategy (CTparteruns)

* OOLWKMKM NHTEPdENC AN abCTPaKTHOro
arnropmtma

* Pa3Hble peann3aunm KOHKPETHbIX
arnropuTMoB - cTpaTernmu

* ECcnun HY>KHO NOMEHATL anropuTMm —
nogMeHsaeM ogHy cTpaTteruio gpyrov
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Strategy (CTparteruns)

class StrategyExample {
public static void main(String[] args) {
IStragtegy myStrategy;
myStrategy = new AddStrategy();
int resultA = myStrategy.count (3,4);
myStrategy = new MultStrategy();
int resultB = myStrategy .count(3,4);

interface Strategy {
int count(int a, int b);

class AddStrategy implements IStrategy {
public int count(int a, int b) {
return a + b;

class MultStrategy implements IStrategy {
public int count(int a, int b) {
return a * b;
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Strategy (CTparteruns)

* [lpnumep 1 — punsTpel B Photoshop, Ha Bxoa
nogaeTca n3oobpakeHne, K Hemy
NPUMEHSAETCA CTpaTeErma-punesTp

* [lpnmep 2 — noBeageHne 6OTOB B Urpax

* [lpumep 3 — Forex, KaXkabl y4aCTHUK
MOXXET peann3oBaTb CBOW anropuTm,
KOTOpbIN OyAeT BeCTU Topru
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Facade (Pacan)

* EanHaa obepTka anga rpynnbel Knaccos

* Mbl nonb3yemcsa dpacagom 1 He gyMaeMm o
KInaccax, KoTopble nexart 3a HUM

* YMEHbLLUAETCS CBA3aHHOCTb MeXay
HYHaCTAMU CUCTEMDI

ace HENTS D
- :—\| dacan
fﬁ Knaccer nofilcHeTemMs: gj
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Facade (Pacan)

* [Tpumep — nobble OUBNMOTEKM N MOAYNN, Y
KOTOPbIX OnncaH MHTepdenc
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Facade (Pacan)

public class MessageHeader {
private String from;
private String to;
public String getFrom() {
return from;
}
public void setFrom(String from) {
this.from = from;
}
public String getTo() {
return to;
}
public void setTo(String to) {
this.to = to;
}
}

public class MessageBody {
private String text;
public String getText() {
return text;
}
public void setText(String text) {
this.text = text;
}
}
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Facade (Pacan)

public class Message {
private MessageBody body;
private MessageHeader header;

public MessageBody getBody() {
return body;

}

public void setBody(MessageBody body) {
this.body = body;
}

public MessageHeader getHeader() {
return header;

}

public void setHeader(MessageHeader header) {
this.header = header;

}
}
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Facade (Pacan)

private Message message = new Message();

public class MessageCreatorFacade {

private MessageHeader mh = new MessageHeader();
private MessageBody mb = new MessageBody();

public void setFrom(String from) {
mh.setFrom(from);

}

public void setTo(String to) {
mh.setTo(to);

}

public void setText(String text) {
mb.setText(text);
}

public Message createMessage() {
message.setBody(mb);
message.setHeader(mh);
return message;
}
}
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BbiBOAObI

* Vlcnonb3oBaHne naTTepHOB N36aBNSET OT
HeO6XO,EI,I/IMOCTI/I NOCTOAHHO NMpuUaoyMbIiBaTb HOBbIE
peLieHunsd
— B 9TOM KakK NonoXxuTtenbHbIN, Tak U oTpuuaTenbHbI MOMEHT

* lcnonb3oBaHue NaTTepPHOB AenaeT Koa MeHee
noABep>XeHHbIM OLLNOKaM

e 3HaHWe NaTTepHOB yNpPOoLLAET KOMMYHMKaAUUN MeXOy
pa3paboTynkamu

» 3Had NnaTTepPHbI - Mbl UMEEM MHO>KECTBO NTOBbIX
peweHnn Halunx 3aga4y
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