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Ñòàíäàðòèçàöèÿ

I Major: c++98, c++11, c++17
c++11 � ïîääåðæèâàåòñÿ êîìïèëÿòîðàìè Ñàìîå âàæíîå
(ñóáúåêòèâíî):

auto, move, lambda, thread, unordered_map

c++17 � draft stage â ìàðòå 2017; ïîñëå draft íå áóäåò
ñåðüåçíûõ èçìåíåíèé; âûéäåò â ôèíàëüíîé âåðñèè â êîíöå ãîäà.

I Minor: c++03, c++14 (íàïðèìåð, bug �xes)

I gcc: �std=c++11
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Explicitly defaulted and deleted special member

functions

Áûëî:

class A {

public:

A(int);

A() {}; // 1. àâòîìàòè÷åñêè íå ñãåíåðèðóåòñÿ èç-çà A(int)

// 2. íóæåí äëÿ array = new A [100]

private:

// ñäåëàòü ïðèâàòíûì �-> çàïðåòèòü êîïèðîâàíèå

A(const A&);

A& operator =(const A&);

};

Ïðèâàòíûå copy constructor è assignment operator:

I Èñïîëüçîâàíèå: Singletone, scoped_ptr

I Ïðîáëåìû: âñå-òàêè ìîæíî êîïèðîâàòü â friend êëàññå èëè â
ñàìîì êëàññå
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Explicitly (ÿâíî!) defaulted and deleted

special member functions

Â C++11 ñòàëî ÿâíî:

class A {

public:

A(int);

A() = default;

A(const A&) = delete;

A& operator =(const A&) = delete;

};
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Explicit overrides and final

Áûëî:

class Base {

public:

virtual void f(int);

virtual int g() const;

void h(int);

};

class Derived: public Base {

public:

void f(int);

int g();

void h(int);

};

Ïðîáëåìû:
I ÷òîáû ïîíÿòü ÿâëÿåòñÿ ëè f âèðòóàëüíîé, íàäî ñìîòðåòü â áàçîâûé êëàññ.

I äëÿ ôóíêöèè g ñëó÷àéíî ñäåëàëè ïåðåãðóçêó âìåñòî ïåðåêðûòèÿ.

I ôóíêöèÿ h òîæå íå ïåðåêðûâàåòñÿ.
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Explicit overrides and final

Â C++11 � ÿâíî �ïåðåêðûâàåòñÿ èëè íå ïåðåêðûâàåòñÿ�:

class Derived: public Base {

public:

void f(int) override; // ok

int g() override; // compilation error

void h(int) override; // compilation error

};
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Explicit overrides and final

struct Base {

virtual void f();

};

struct Derived : public base {

void f() final; // virtual as it overrides base::f

void g() { f(); } // compiler optimization: direct call

// without virt. func. table

};

struct DerivedDerived : public derived {

void f(); // error: cannot override!

};

struct Base1 final { };

struct Derived1 : Base1 { }; // error
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Object construction improvement

C++11:

class A {

int avg = 1; // initial value

A(int a1, a2) { avg = (a1 + a2) / 2; }

//constructor chaining

A(int *array) : A(array[0], array [1]) { }

};

Íå íóæíî äåëàòü ôóíêöèþ init(...), êîòîðóþ áóäåò âûçûâàòü êàæäûé
èç êîíñòðóêòîðîâ.
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Initializer lists

Áûëî:

struct point {

int x;

int y;

};

point p = {100, 100};

int a[] = {10, 20, 30};

Ñòàëî C++11:

std::vector <std::string > v = { "AA", "AB", "AC" };

std::vector <std::string > v({ "AA", "AB", "AC" });

std::vector <std::string > v{ "AA", "AB", "AC" };

C++ 9 / 16



Initializer lists

template <typename T>

class vector {

public:

vector(std:: initializer_list <string > list) {

const T *array = l.begin ();

T value = *(array ++);

...

l.size ();

}

};

Ìîæíî ïåðåäàâàòü initializer_list áåç ññûëêè:

I òàì �ñêîðåé âñåãî� âíóòðè âñåãî ëèøü 2 óêàçàòåëÿ (iterator òîæå
ïåðåäàþò ïî çíà÷åíèþ)

I êðîìå òîãî, âûçîâåòñÿ move (áóäåò îáúÿñíåíî äàëüøå), à íå copy
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lvalue and rvalue

I lvalue � ìîæåò áûòü è â ëåâîé, è â ïðàâîé ÷àñòè ïðèñâàèâàíèÿ
(ïåðåìåííûå, âêëþ÷àÿ êîíñòàíòû)

ïðîäîëæàåò ñóùåñòâîâàòü çà ïðåäåëàìè âûðàæåíèÿ, ãäå áûëî
èñïîëüçîâàíî
åñòü èìÿ
ìîæíî âçÿòü àäðåñ

I rvalue � âûðàæåíèå, êîòîðîå ìîæåò áûòü òîëüêî â ïðàâîé ÷àñòè
ïðèñâàèâàíèÿ

íå ñóùåñòâóåò çà ïðåäåëàìè âûðàæåíèÿ, ãäå áûëî èñïîëüçîâàíî
âðåìåííîå çíà÷åíèå (temporary value)
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rvalue

Ïðèìåðû:

int a = 42;

int b = 43;

// a * b is a rvalue:

int c = a * b; // ok, rvalue on right hand side of
assignment

a * b = 42; // error, rvalue on left hand side of
assignment

vector <Person > people;

people.push_back(Person("Evgeny", 36)); //
Person("Evgeny", 36) �- rvalue

int square(int x) { return x*x; }

int sq = square (10); // square(10) is an rvalue
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rvalue

Ïóñòü X êëàññ, êîòîðûé:

I â ñâîèõ ïîëÿõ õðàíèò ðåñóðñû: óêàçàòåëü íà äèíàìè÷åñêè
âûäåëåííóþ ïàìÿòü, ôàéëû è ò.ï.

I
class X{

int *array;

X(size_t size); ~X();

X(const X&); X& operator =( const X&);

};

Íàêëàäíûå ðàñõîäû!

X foo ();

X x;

x = foo (); // 1. êëîíèðîâàòü ðåñóðñ èç temporary (rvalue)

// 2. îñâîáîäèòü ðåñóðñ â x (delete, fclose, etc)

// 3. ïðèñâîèòü â x êëîíèðîâàííûé ðåñóðñ

// 4. îñâîáîäèòü ðåñóðñ â temporary (rvalue)
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rvalue reference and move semantic

Õî÷ó ýôôåêòèâíî îáðàáîòàòü ýòó ñèòóàöèþ!

class X{

int *array = NULL; // NB!

X(size_t size); ~X();

X(const X& x); X& operator =(const X& x);

// move resource from x to this:

// this->array = x.array

// x.array = NULL;

X(X&& x) { std::swap(this ->array , x.array); }

X& operator =(X&& x) { ... }

};

X x1 (100);

X x2(x1); //call X(const X& x), ò.ê. x1 �- lvalue

X x3(X(100)); //call X(X&& x), ò.ê. X(100) �- rvalue
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std::move

template <class T>

void swap(T& a, T &b) {

T tmp(a);

a = b;

b = tmp;

}

Âûçîâóòñÿ ëè move constructor è move assignment operator?
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std::move

std::move ��cast� èç lvalue reference â rvalue reference

template <class T>

void swap(T& a, T& b) {

T tmp(move(a));

a = move(b);

b = move(tmp);

}
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