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Mpumep: Factory method

MaTTepH NPoeKTUPOBaHMS, OCHOBLIBAIOLMIACS Ha HaC/NefoBaHMUN,
Npu KOTOPOM CO3faHue obbeKTa AeNerupyeTcst nogKaaccam,
KOTopble peanusytoT dabpuyHblii MeToa anst co3gaHus obbekTa.
CozgaHune 06bEKTOB MO BHELWHUM NapaMeTpam.

AbcTpakTHas cabpuka — NMopoXxAatoLwmii naTTepH
MPOEKTUPOBaHNS, NO3BOJSIIOWNIA CO3AaBaTL IPynmb
B3aMMOCBSI3aHHbIX WM B3aMMO3aBUCUMbIX 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 Bb1i10 bbl 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 {
/o
public:
template <class TCurrentObject>
class TCreator : public ICreator{
std: :unique_ptr<IObject> Create() const override{
return std::make_unique<TCurrentObject>();
}
s
/7



dabpuka

class TFactory: :TImpl {
/7
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;
}s

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;



3apava

CnpoekTupyiiTe 1 peanusyiite nepapxuto KJ1accos AJisi reHepauuu
CIyHaiiHbIX Yncen, a Takxke abpuky Ans co3faHus dK3emnasipa
Knacca reHepaTopa € 3afaHHbIMKU NapamMeTpamu.

class TRandomNumberGenerator {
public:

virtual -TRandomNumberGenerator();

virtual double Generate() const = 0;
};
Heobxogumo nogaep»xatb Tpu Tuna pacnpeaenenusi: [lyaccona,
BepHynnn n reometpunyeckoe. Tun pacnpegeneHus 3agaércs
CTPOKOBBLIM MapaMeTPOM type, KOTOPbIA NPUHUMAET 3HAYEHUS U3
MHO>XeCTBa poisson, bernoulli, geometric. Mpwn cozganun
reHepaTopa NepefatoTCs TakXKe napaMeTpbl pacnpenesieHunii.



Visitor: npegnocblikun

3agaaumcst NpocToll nepapxueii...

class TAnimal {
public:
virtual “TAnimal() {}
virtual void Talk() const = 0;
virtual void Move() const

Il
(@]

};



Visitor: npegnocblikun

using TAnimalPtr = std::shared_ptr<TAnimal>;

class TCat : public TAnimal {
public:
virtual void Talk() const overrideq
std: :cout << "meow" << std::endl;
}
virtual void Move() const override{
std::cout << "cat jumps" << std::endl;

};

class TDog : public TAnimal {
public:
virtual void Talk() const overrideq
std: :cout << "woof" << std::endl;
}
virtual void Move() const override{
std::cout << "dog moves" << std::endl;



Visitor: npegnocblikun
MpocTas dabpuka no cozgaHnio obHLEKTOB:
TAnimalPtr CreateAnimal() {
std: :string subj;
std::cin >> subj;

if (subj == "cat") {
return static_cast<TAnimalPtr>(new TCat);
} else if (subj == "dog") {

return static_cast<TAnimalPtr>(new TDog);

}

return nullptr;

}
OBbIYHbIA AUHAMNYECKNA NOANMOPdU3M:

int main() {
TAnimalPtr animal = CreateAnimal();
animal->Talk();
animal->Move() ;
return O;



Visitor: onepauuwn

BbiHecem onepauuu:

class TOperation {
public:
virtual “TOperation() {}
virtual void Apply(const TAnimal &animal) const = 0;
1

using TOperationPtr = std::shared_ptr<TOperation>;

class TTalkOperation : public TOperation {
public:
virtual void Aplly(const TAnimal &animal) const override {
}
};
class TMoveOperation : public TOperation {
public:
virtual void Apply(const TAnimal &animal) const overrideq{
}
};



Visitor: onepauuwn

®abpuka onepaumii:

TOperationPtr CreateOperation() {
std::string op;
std::cin >> op;

if (op == "talk") {
return static_cast<TOperationPtr>(new TTalkOperation);
} else if (op == "move") {

return static_cast<TOperationPtr>(new TMoveOperation);
}
}

A TENEPb XO4ETCA OE€NATb TakK:

TAnimalPtr animal = CreateAnimal();
TOperationPtr operation = CreateOperation() ;
// (animal, operation) -> Apply(); 222



Visitor: gBoiiHasa gucnert4yepusayuns

MoxxHo caenaTb Tak:

class TTalkOperation : public TOperation {
public:
virtual void Aplly(const TAnimal &animal) const {
if (const TCat* cat = dynamic_cast<const TCat*>(&animal) {
std::cout << "meow" << std::endl;
} else if (const TDog* dog = dynamic_cast<const TDog*>(&animal)
std::cout << "woof" << std::endl;

}

};
Ho:
> mHoro aybnuposanusi,

> Ba)keH MOpsiOK YCNOBUIA.



Visitor

> B ocHoBHOli nepapxun TONbKO BUPTYasbHbIli MeTog Accept;
lNepeonpepensieTcsi B HacnefHMKax
TCat: :Accept(op) { op.Visit(*this); }

» B Operation(Visitor) onpegensietcs Habop meTogos Visit,
OHW BCE BUPTYasibHbLIE 1 UX MOXHO NEpPEonpesensTh
(Visit(Animal), Visit(Cat), Visit(Dog)).



Visitor

class TOperation {
public:
virtual “TOperation() {}
virtual void Visit(const TAnimal &animal) const = 0;
virtual void Visit(const TCat &cat) const;
virtual void Visit(const TDog &dog) const;
};

void TOperation::Visit(const TCat &cat) const {
Visit(static_cast<const TAnimal&>(cat));

}

void TOperation::Visit(const TDog &dog) const {
Visit(static_cast<const TAnimal&>(dog));
}



Visitor

class TTalkOperation : public TOperation {
public:

virtual void Visit(const TAnimal &animal) const override {
std: :cout << "unknown operation" << std::endl;

}

virtual void Visit(const TCat &cat) const overrideq{
std::cout << "meow" << std::endl;

}

virtual void Visit(const TDog &dog) const overrideq{
std: :cout << "woof" << std::endl;

};

class TMoveOperation : public TOperation {
public:
virtual void Visit(const TAnimal &animal) const override {
std::cout << "unknown operation" << std::endl;
}
/o
};



Visitor

class TCat : public TAnimal,
public std::enable_shared_from_this<TCat> {
public:
virtual void Accept(const TOperation& operation) const override{
std: :shared_ptr<TCat> p{shared_from_this()};
operation.Visit(p);

};

class TDog : public TAnimal,
public std::enable_shared_from_this<TDog> {
public:
virtual void Accept(const TOperation& operation) const override{
std: :shared_ptr<TDog> p{shared_from_this()};
operation.Visit(p);



Visitor

Wcnonb3osanue

int main() {
TAnimalPtr animal = CreateAnimal();
TOperationPtr operation = CreateOperation();
animal->Accept (*operation) ;
return O0;

}

[OpoiiHas gucneTyeprsauus: npy Bbi3oBe animal->Accept HaxoaUTCs
npaBunbHbIA Knacc TAnimal (MexaHM3M BUPTYyasibHbIX OyHKLMRA), a
3aTeM Npu BbI30Be operation->visit (xthis) ynpaeneHue nepepaercs
npaBuibHOMY visitor'y.



Visitor

[ybnnposaHue B Accept HacnefHUKAaX MOXHO YCTPaHUTL:

template <typename T>
class TFinalAnimal : public T {
public:
virtual void Accept(const TOperation& operation) const {
operation.Visit(*this);
¥
};






