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Visitor: npegnocbliku

3agaaumcst NpocToll nepapxueii...

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

Il
(@]

};



Visitor: npegnocbliku

using TAnimalPtr = std::shared_ptr<TAnimal>;

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

};

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



Visitor: npegnocbliku
MpocTas dabpuka no cozgaHnto obBLEKTOB:
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 onepayuu:

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

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 Ae€NaTb TakK:

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



Visitor: gBoiiHasa gucner4yepusayuns

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 gybnvpoBaHus,

P> BakeH NOpsiLOK YCJIOBUIA.



Visitor

» B ocHoBHOII nepapxuu ToNbKO BUPTYyasbHbI MeToh Accept;
[NepeonpenensieTcsa B HacnefHUKax

TCat: :Accept(op) { op.Visit(xthis); }
» B Operation(Visitor) onpeaensietcs Habop metogos Visit,

OHU BCE BUPTYyaJibHble N X MOXHO MepeornpesensiTh
(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;
}s

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));
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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 override{
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;

}
/).
};



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 O;

}

[JpoiiHas gucneTyeprsauus: npn Bei3oBe animal->Accept HaxoauTcs
npaBuAbHbIA Knacc TAnimal (MexaHM3M BUPTYyasibHbIX PyHKLMRA), a
3aTeM Npun BbI30Be operation->visit (xthis) ynpasneHue nepepaercs
npaBuibHOMY visitor'y.



Visitor

[ybnnposaHue B Accept HacnefHUKAX MOXHO YCTPaHUTL:

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



Naonoma Type Erasure

Ectb knacc, coxpaHsitownii 06-eKTbI NPON3BOJIBHOO TUMNa

template <typename T>
class TValue {
T v;
public:
T Get() const;
template <typename U>
void Set(U&& val) {v = std::forward<U>(val);}
};



Naonoma Type Erasure

Ectb knacc, coxpaHsitownii 06-eKTbI NPON3BOJIBHOO TUMNa

template <typename T>
class TValue {
T v;
public:
T Get() const;
template <typename U>
void Set(U&& val) {v = std::forward<U>(val);}
};

N Mbl xoTum «LNOoANMNCATbCA>» HAa U3MEHEHUNSA Set:

TValue<int> v;
v.DoOnChange (
[J(int newVal) {std::cout << "set " << newVal << std::endl;}
)
v.Set(1);



Naonoma Type Erasure

ABCTpakTHbIN nHTepdeiic BbI3oBa:

template <typename T>
class IFunctor {
public:
virtual “IFunctor() = default;
virtual void Call(const T&t) = O;
};



Naonoma Type Erasure

AbcTpakTHbIf nHTepdeiic Bbi3oBa:

template <typename T>
class IFunctor {
public:
virtual “IFunctor() = default;
virtual void Call(const T&t) = O;
};
Knacc gns BbizoBsa:

template <typename T, typename F>
class TFunctor: public IFunctor<T> {
private:
std: :decay_t<F> f;
public:
TFunctor(F f) : f(std::move(£)){}
void Call(const T& t) override { f(t); }
};



Npunoma TypeErasure

CozpgaHue obbekTa, KOTOpbLIN ByAeT BbI3bIBATL HYXXHYIO (DYHKLMIO:

template <typename T, typename F>
std: :shared_ptr<IFunctor<T>> CreateFunctor(F&& f) {
return std::make_shared<TFunctor<T, F>> (std::forward<F>(f));

}



Npunoma TypeErasure

template <typename T>
class TValue {
T v;
std: :shared_ptr<IFunctor<T>> invPtr;
public:
T Get() const;

template <typename U>
void Set(U&& val) {
if (val '= v) {
v = std::forward<U>(val);
invPtr->Call(v);

template <typename F>
void DoOnChange (F&& £) {
invPtr = CreateFunctor<T>(std: :forward<F>(f));
}
};



Npunoma TypeErasure

Mpumep: shared_ptr. Kakoii Tun ctupaercs?



Npunoma TypeErasure

Mpumep: shared_ptr. Kakoii Tun ctupaercs?

template <typename T>
class TSharedPtr {
struct TDeleterBase {
virtual void apply(void*) = 0;
virtual “TDeleterBase() {}
};

template <typename D>

struct Deleter: public TDeleterBase {
Deleter(D d) : deleter(d) {}
virtual void apply(void *p) {deleter(static_cast<T*>(p));}
D deleter;

I



Nanoma TypeErasure

template <typename T>
class TSharedPtr {

public:
template <typename D>
TSharedPtr (T* ptr, D dlt): p(ptr), d(new Deleter<D>(dlt)) {}

“TSharedPtr() {d->apply(p); delete d;}

T+ operator->() {return p;}

const T* operator->() const {return p;}
private:

T* p;

TDeleterBasex d;



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK

MapameTp-yHuBepcanbHast ccbinika obblYHO obecneynsaeT To4Hoe

COOTBETCTBUE At BCErO, YTO Dbl HK ObINO NepeaaHo:

using TStringSet = std::set<std::string>;

template <typename T>

void Do(TStringSet& strings, T&& str) {
std::cout << str << std::endl;
strings.emplace(std: :forward<T>(str));

}

void Do(TStringSet& strings, int x) {
std::cout << x << std::endl;
strings.emplace(std: :to_string(x));

}

JlomaeTcs kog;

short x = 2;
Do(strings, x);



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK
[obasnum HoByto byHKLMIO, KOTOpasi Bbi3blBAaeT ABE ApPYrue:

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<T>()
)
}

Kakasi npobnema?



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK
[obasnum HoByto byHKLMIO, KOTOpasi Bbi3blBAaeT ABE ApPYrue:

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<T>()
)
}

Kakasi npobnema? std::is_integral<int&> nmeer J0OXHOe
3Ha4eHue.



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK
[obasnum HoByto byHKLMIO, KOTOpasi Bbi3blBAaeT ABE ApPYrue:

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<T>()
)
}

Kakasi npobnema? std::is_integral<int&> nmeer J0OXHOe
3Ha4eHue.

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<typename std::remove_reference<T>: :type>()
)
b



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK

Metbwe cumsonos ¢ C+-+14:

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<std::remove_reference_t<T>>()
)
}



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK

Metbwe cumsonos ¢ C+-+14:

template <typename T>
void Do(TStringSet& strings, T&& x) {
DoImpl(
strings,
std: :forward<T>(x),
std::is_integral<std::remove_reference_t<T>>()
)
}

AucneTyepunsaumna 4eckpunToOpOB: BbI30B NEPErPY>KEHHbBIX
byHKUM «ancneTyepusyeTy nepegady paboTel NpaBUIbLHON
pyHKUMM NyTeM CO3ZaHUS HYXXKHOTO ODbEKTa AecKpunTopa.



Npobnema neperpyskn n yHuBepcanbHbIX CCbIJIOK

[Hee neperpyskn ans Dolmpl:

template <typename T>

void DoImpl(TStringSet& strings, T&& str, std::false_type /*f*/) {
std::cout << str << std::endl;
strings.emplace(std: :forward<T>(str));

}

void DoImpl(TStringSet& strings, int x, std::true_type /*t*/) {
std: :cout << x << std::endl;
strings.emplace(std: :to_string(x));



ﬂ,mcnequpm3a unmna geCckpmnrtopos

» Pewaem npobnembl neperpysky n oCTaBAsiEM YHUBEPCasbHbIE
CCbIJIKM,

> Heneperpyxaemasi pyHkuus gucnetyepusauuu Do npuHumaer
napameTp, SABASAIOLWNIACA YHNBEPCANIbHOW CCbINKOW,

> neperpyxaemas impl-dyHKUMA NMeeT napaMeTp LECKpUnTopa,
KOTOPbIi CMPOEKTNPOBAH TakK, YTO HE CyLECTBYET bosiee OAHOI
neperpysku,

> BbI3OB HY)KHOU (DYHKLWMN ONPESensieTCsl 4ECKPUNTOPOM.



