Copy & Swap



[Tpobnema

void f(std::size_t n) {
int* items = new int[n]();

a();

delete[] items;

}

ObsscHume nomenyuanstyto npodnemy smore koda



[Tpobnema

void f(std::size_t n) {
int* items = new int[n]();
g(); // 3% throw
delete[] items;

}

Ymeuka namsmu npu ucknwueruu uz 9()

ﬂ,beana)kame Ka,buaumb/ peweHus



PeweHne 1: sBHas obpaboTka NcKnoveHum

void f(std::size_t n) {
int* items = new int[n]();

try {
9();
} catch (...) { // obGpabaTbiBaeM BCe UCKI/WOYEHUNA
delete[] items; // ocBobGoxaaem pecypc
throw; // Opocaem novMMaHHOE WCKJIYEeHne
b

delete[] items;

) Y mak fepoe



PeweHune 2: RAII

void f(std::size_t n) {
std::vector<int> items(n);
g(); // 3% throw

" T

Boidenetras namams ocledodumes € decmpykmope ctd:vector

Qyrkyua f nedmparsua k ucknoueHusm



PelweHne 3: He ncnonb3oBaTb UCKMIOYEHUS

int () {
int* items = new int[42]();
int status = g(); // TODO: std::expected
delete[] items;
return status;

}

Imo mpedyem Sonee rnydokod npopadomku cmpamerun odpadomru owudok



Peanunsyem cneunanbHble MeToabl AnS Knacca

template <typename T>
class Vector {
public:
~Vector();
Vector(const Vector& other);
Vector(Vector&& other);
Vector& operator=(const Vector& other);
Vector& operator=(Vector&& other);
private:
T* begin_ = nullptr;
T* end_ = nullptr;
T* capacity_ = nullptr;
i



KOHCTPYKTOP KONMPOBaHUS: NONbITKA 1

template <typename T>
Vector<T>::Vector(const Vector& other)
begin_(new T[other.size()]),
end_(begin_ + other.size()),
capacity_(end_) {
for (std::size_t i = 0; 1 < other.size(); ++1) {
begin_[1] = other.begin_[1];

}

[Toxpumukyime smo pewerue



KOHCTPYKTOP KONMPOBaHUS: NONbITKA 1

template <typename T>
Vector<T>::Vector(const Vector& other)
begin_(new T[other.size()]), <+ _ defavlt ctors
end_(begin_ + other.size()),
capacity_(end_) {
for (std::size_t i = 0; 1 < other.size(); ++1) {
begin_[1] = other.begin_[1];
}
) \_

copy agsignment

9 https://godbolt.ora/z/gox17hfhv



https://godbolt.org/z/qox17hfhv

KOHCTPYKTOP KONMPOBaHUSA: NOMNbITKA 2

template <typename T> Buidenerue namamu
Vector<T>::Vector(const Vector& other)

: begin_(static_cast<T*>(operator new(sizeof(T) * other.size()))),
end_(begin_ + other.size()),
capacity_(end_) {
for (std::size_t i = 0; 1 < other.size(),; ++1) {
new (begin_ + i) T(other.begin_[1i]);

b
Konempyupobanue odsexmot

[Tokpumuryime pewenue c mouku 3peHus dezonacHocmu ucknoueHud
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MnnocTpaunsa KonmpoBaHUs

Cmorau ckonupofams

other V V V V V V MONbLKG Ua.cimb.
Ymo denams?

this Vv Vv Vv
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PaspyLlaemMm o6bekTbl U 0cBOOOXAaeM NamMsaThb

template <typename T>
Vector<T>::Vector(const Vector& other)
begin_(static_cast<T*>(operator new(sizeof(T) * other.size()))),
end_(begin_ + other.size()), capacity_(end_) {
std::size_t current = 0;
try {
for (current = 0; current < other.size(); ++current) {
new (begin_ + current) T(other.begin_J[current]);
b
} catch (...) {
for (std::size_t 1 = 0; 1 < current; ++i) {
begin_[i].~T();
}
operator delete(begin_);
throw;

b
b

12 https://godbolt.ora/z/v4aa81M6s



https://godbolt.org/z/v4aa81M6s

KOHCTPYKTOp NepeMeLLeHunst: NonbITka 1

template <typename T>
Vector<T>::Vector(Vector&& other)
: begin_(static_cast<T*>(operator new(sizeof(T) * other.size()))),
end_(begin_ + other.size()), capacity_(end_) {
for (std::size_t i = 0; 1 < other.size(); ++1i) {
new (begin_ + i) T(std::move(other.begin_[i]));
by
by

Kakoa nomeryuonttan n,boinema?

13 https://godbolt.orq/z/zT7evv3o1



https://godbolt.org/z/zT7evv3o1

nntocTpauna nepemMelleHns

Cmorau nepemecmums

V V V MONLKO Yacmb.

Ymo denams?
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KOHCTPYKTOp NepeMeLLeHunst: NonbITka 1

template <typename T>
Vector<T>::Vector(Vector&& other)
: begin_(static_cast<T*>(operator new(sizeof(T) * other.size()))),
end_(begin_ + other.size()), capacity_(end_) {
for (std::size_t i = 0; 1 < other.size(); ++1i) {
new (begin_ + i) T(std::move(other.begin_[i]));
by
by

Kakoa nomeryuonttan n,boinema?
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KOHCTPYKTOp nepemMeLleHunst: nonbiTka 2

template <typename T>
Vector<T>::Vector(Vector&& other)
: begin_(other.begin_),
end_(other.end_),
capacity_(other.capacity_) noexcept {
other.begin_ = other.end_ = other.capacity_ = nullptr;

}

16 https://godbolt.ora/z/qe5T415gM



https://godbolt.org/z/qe5T415qM

nntocTpauna nepemMelleHns

other.buffer V V Vv

this->buffer nullptr
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MnnocTpaunsa KonmpyoLwero npucBanBaHnUs

Cmorau npucboums

other V V V V V V MONbLKG Ua.cimb.
Ymo denams?

this Vv Vv Vv T T T
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Copy And Swap

template <typename T>

Vector<T>& Vector<T>::operator=(const Vector& other) {
Vector tmp(other); // He HapywaeT MHBapuaHT KJjiacca
tmp.swap(*this); // He reHepupyeT UCKIKNYEHUN
return *this;

CAMafl n,bocmaﬂ, HO HE camasqd onmumanbHa% PBML(;&L;ME
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Move And Swap

template <typename T>

Vector<T>& Vector<T>::operator=(Vector&& other) {
Vector tmp(std::move(other));
tmp.swap(*this);
return *this;

20 https://godbolt.ora/z/n5W4K3W1b



https://godbolt.org/z/n5W4K3W1b

Q&A



