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MNpumep: nattepH Decorator

OuHamuueckn nobaensieT fonNofHUTENbHOE NoBeAeHNe 0bbeKTY.

[ekopaTop co3paeT cnnmcok obbEKTOB-06epTOK Hag Apyrumu
obbekTamu. OHM HAC/IERYIOTCS OT TOMO XX& CaMoro mHTepdeiica.

lNeperpyskoii METOLOB MOXHO MO0 NCMONBL30BaTh UCXOAHBIE
BapuaHTbl, 11nbo fobaBnsATL CBOKO PYHKLMOHANBHOCTD.



MNpumep: nattepH Decorator
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Decorator::Operation();
AddedBehavior():

» [lekopaTop umeeT TOT xe uHTepdeiic, 4to n Component
(ucnonb3oBanue gekopatopa).

> [lekopaTop COAEPKMT yka3aTenb Ha KoHkpeTHblli Component
(peanusaums pexkopatopa).




MNpumep: nattepH Decorator

class TWriterInterface {
public:
virtual “TWriterInterface() = default;
virtual void Write(const std::string& s) = 0;

};

class TStandardWriter : public TWriterInterface {
public:
virtual “TStandardWriter() = default;
virtual void Write(const std::string& s) { std::cout << s
<< std::endl; }
};

using TWriterInterfacePtr = std::unique_ptr<TWriterInterface>;

class Decorator : public TWriterInterface {

TWriterInterfacePtr Interface;
public:
Decorator(TWriterInterfacePtr ptr) { Interface = std::move(ptr);}
virtual void Write(const std::string& s) override {
Interface->Write(s);

}

};



MNpumep: nattepH Decorator

class DecoratorWithBorder : public Decorator {
std: :string Name;
public:

DecoratorWithBorder (TWriterInterfacePtr ptr, const std::string& n)
: Decorator(std: :move(ptr))
, Name(n) {}

virtual void Write(const std::string& s) override {
std::cout << "=== " << Name << " ===" << std::endl;
Decorator: :Write(s);
std::cout << "====" << std::string(Name.size(), '=')

<< "====" << std::endl;

};
class DecoratorWithExclamation : public Decorator {
public:
DecoratorWithExclamation(TWriterInterfacePtr ptr)
: Decorator(std: :move(ptr)) {}
virtual void Write(const std::string& s) override {
std::cout << "ATTENTION!!!" << std::endl;
Decorator: :Write(s);



MNpumep: nattepH Decorator

int main() {
TWriterInterfacePtr writer = std::make_unique<TStandardWriter>();
writer->Write("some information");

some information



MNpumep: nattepH Decorator

int main() {
TWriterInterfacePtr writer = std::make_unique<TStandardWriter>();
TWriterInterfacePtr writer2 =
std: :make_unique<DecoratorWithBorder>(
std: :move(writer), "Magic");
writer2->Write("some information again");

=== Magic ===
some information again



MNpumep: nattepH Decorator

int main() {

TWriterInterfacePtr writer = std::make_unique<TStandardWriter>();
writer->Write("some information");
TWriterInterfacePtr writer2 =

std: :make_unique<DecoratorWithBorder>(

std: :move(writer), "Magic");

TWriterInterfacePtr writer3 =

std: :make_unique<DecoratorWithExclamation>(std: :move(writer2));
writer3->Write("some information again and again");

}

ATTENTION!!!
=== Magic ===
some information again and again



MNpumep: nattepH Decorator
Feature: BO3MOXHOCTb KaCTOMW3aLMKU U KOHAUIYpaLUN OXKNAAEMOrO
noeegeHnst. PaboTa HaumHaeTca ¢ NycTbiM 0B6BLEKTOM, KOTOPbLI UMeeT
6a30BY10 PYHKLMOHANBHOCTb. 3aTeM NMPOUCXOANT BbIOOP AEKOPaTOPOE,
obopaumsatoLmx 1 oborowatouimx 6asoebili 06bEKT.

Hacneposanue nnu Oekopartop?
» B cnyuae gekopaTopa npolie u3MeHsTb 0bbekTbl B run-time.
» [lpoue co34aBaTb MHOXECTBEHHbIE N3MEHEHUS NMOBEAEHNT.

» Ecnn guHamuyecku mMeHsTb nosefeHne obbekTa He HY>KHO — He
HYXKeH 1 JekopaTop, HacjefoBaHe MOXeT bbiTb npolue.

Crpaternsa? Oekopatop?

» [lekopaTopbl 060payvmMBatoT OOBLEKT CHAPYXXU, CTPATErUN >KE
BCTaB/AIOTCSA B HEFO BHYTPb NO HEKUM MHTepdelicam.

» HepoctaTok cTpaTeruu: knacc goskeH bbiTb CNPOEKTUPOBaH C
BO3MO>XHOCTbIO BCTaBKW CTpaTerunii.

» HepocTaTok AekopaTopa: He BCErfa >KeNaTenbHoe CMELLeHMne
nybnmyHoro nHtepdeiica n nHTepdeiica KactomusaLuu.



MNMpumep: nattepH Observer

OnpepensieT 3aBUCMMOCTb TUMA KOAWH KO MHOFUM>» MEXAY
obbekTamu TaknM 0bpa3oM, YTO NPU U3MEHEHUWN COCTOSIHUS OAHOMO
obbekTa BCe 3aBUCSLLME OT HEr0 ONOBELLAIOTCA 06 3TOM CObbITMN.

» cybbekTbl (06BEKTBI, KOTOPbLIE MOTYT U3MEHSATHCS)

> Habntopatenn (0bbekTbI, yBeAOMASIEMbIE NPU U3MEHEHWN
COCTOSIHMN)

CybbekTbl He 3aMHTEPeCcOBaHbl B YNPaB/JEHUN BPEMEHEM XXU3HM
cBoux HabnrogaTeneid, HO 3aMHTEPeCOBaHbl B TOM, 4TODbI ecau
HabnogaTenb OblN YHUUTOXKEH, CYOBEKTBI HE MbITANNCE K HEMY
obpatuTbca. Toraa Tak: Kaxablii CyOBbEKT XpaHUT KOHTelHep
ykasaTenein 7777 ptr Ha cBomx HabnwogaTenei.



MNMpumep: nattepH Observer

class Observer {
std::string name;
public:
Observer(const std::string& s) : name(s) {}
void Notify(const std::string& source) {/*...*/}
I

class Observable {

std::string name;

public:
void Subscribe(std: :shared_ptr<Observer> observer);
void Unsubscribe(std::shared_ptr<Observer> observer);
void Notify();
Observable(const std::string& s) : name(s) {}

private:
std: :vector<std: :weak_ptr<Observer>> observers;

};



MNMpumep: nattepH Observer

void Observable::Subscribe (std::shared_ptr<Observer> observer) {
observers.push_back(observer) ;
}
void Observable::Notify() {
for (auto wptr: observers) {
if (!wptr.expired()) {
auto observer = wptr.lock();
observer->Notify(this->name) ;

}
void Observable: :Unsubscribe(std::shared_ptr<Observer> observer) {
observers.erase(
std: :remove_if (
observers.begin(),
observers.end(),
[&] (const std::weak_ptr<Observer>& wptr) {
return wptr.expired() || wptr.lock() == observer;
}
),

observers.end());



MNMpumep: nattepH Observer

<<interface>>
Observable

+AddObserver(o: Observer)
+RemoveObserver(o: Observer)
+NotifyObserver()

JAN

ConcreteObservable

-observers: Observer[] 0.*

<<interface>>
Observer

+AddObserver(o: Observer)
+RemoveObserver(o: Observer)
+NotifyObserver()

BuizsiBaeT metog HandleEvent()
y Kakgoro Habnogarens

+HandleEvent()

Ja)

ConcreteObserver

+HandleEvent()




Mpumep: Factory method

MaTTepH NPoeKTUPOBaHMS, OCHOBLIBAIOLWMIACS Ha Hac/NefoBaHUN,
Npu KOTOPOM CO3faHue obbeKTa AeNerupyeTcst nogKaaccam,
KOTopble peanusytoT dabpuyHblii MeToa anst co3gaHus obbekTa.
CozgaHune 06bEKTOB MO BHELHUM MapaMeTpam.

AbcTpakTHas cabpuka — NopoXxAatoLwnii naTTepH
MPOEKTUPOBaHNS, NO3BOJSIIOWNIA CO3AaBaTL FPynmb
B3aMMOCBSI3aHHbIX WM B3aMMO3aBUCKUMbIX 0OBEKTOB be3 ykasaHui
UX KOHKPETHBIX KJaccoB. Bo MHorux peanusauyusix ucnosnbsyer
wabnon Pabpuynbili meTog,



dabpuka

Nepapxus obbekTos

// objects.h

class IObject {
public:
virtual void Do() comnst = 0;

};

class TCustomObject : public IObject {
public:
virtual void Do() const override {
std::cout << "TCustomObject DO " << std::endl;
}
3

class TSuperObject : public IObject {
public:
virtual void Do() const override {
std::cout << "TSuperObject DO " << std::endl;



dabpuka

Kak MoxHO BbIi10 bbbl caenaTs:

class TFactory {
public:
virtual IObject* Create(const std::string& name) {
if (name == "custom object") {
return new TCustomObject();
} else if (name == "...")

else return nullptr;



dabpuka

//factory.h

class TFactory {
class TImpl;
std: :unique_ptr<const TImpl> Impl;

public:
TFactory();
“TFactory () ;
std: :unique_ptr<IObject> Createlbject(
const std::string& name
/%, const TOptions opts*/) const;
std: :vector<std::string> GetAvailableObjects() const;

};



dabpuka

// factory.cpp

#include "factory.h"
class TFactory::TImpl {

class ICreator {
public:
virtual “ICreator(){}
virtual std::unique_ptr<IObject> Create() const = 0;
s
using TCreatorPtr = std::shared_ptr<ICreator>;
using TRegisteredCreators =
std: :map<std::string, TCreatorPtr>;
TRegisteredCreators RegisteredCreators;

/o



dabpuka

class TFactory::TImpl {
/7
public:
template <class TCurrentObject>
class TCreator : public ICreator{
std: :unique_ptr<IObject> Create() const override{
return std::make_unique<TCurrentObject>();
¥
3
/7



dabpuka

class TFactory: :TImpl {
/)
public:
TImpl() { RegisterAll();}

template <typename T>
void RegisterCreator(const std::string& name) {
RegisteredCreators[name] = std::make_shared<TCreator<T>>();

}

void RegisterAll() {
RegisterCreator<TCustomObject>("custom object");
RegisterCreator<TSuperObject>("super object");

std: :unique_ptr<IObject> CreateObject(const std::string& n) const {
auto creator = RegisteredCreators.find(n);
if (creator == RegisteredCreators.end()) {
return nullptr;
}

return creator->second->Create();



dabpuka

class TFactory: :TImpl {

/7.

public:

std: :vector<std::string> GetAvailableObjects () const {
std::vector<std::string> result;
for (const auto& creatorPair : RegisteredCreators) {

result.push_back(creatorPair.first);

}

return result;
}

std: :unique_ptr<IObject> TFactory: :CreateObject(const std::string& n) c
return Impl->CreateObject(n);
}

TFactory: :TFactory() : Impl(std::make_unique<TFactory::TImpl>()) {}
TFactory: : “TFactory () {}

std::vector<std::string> TFactory::GetAvailableObjects() const {
return Impl->GetAvailableObjects();
}



dabpuka

#include "factory.h"

int main() {
TFactory factory;
auto objects = factory.GetAvailableObjects();
for (const auto& obj : objects) {
std::cout << obj << std::endl;

}

for (const auto& objName : {"super object", "custom object"}) {
factory.CreateObject (objName)->Do() ;

}

return O;



