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Ccbinkn n konnun

(C++ Core Guidelines)

F.16: For "in"parameters, pass cheaply-copied types by value
and others by reference to const

Both let the caller know that a function will not modify the
argument, and both allow initialization by rvalues. What is “cheap
to copy”’ depends on the machine architecture, but two or three
words (doubles, pointers, references) are usually best passed by
value. When copying is cheap, nothing beats the simplicity and
safety of copying, and for small objects (up to two or three words)
it is also faster than passing by reference because it does not
require an extra indirection to access from the function.



Ccbinkn n konnun

(C++ Core Guidelines)

F.20: For "out"output values, prefer return values to output
parameters

A return value is self-documenting, whereas a & could be either
in-out or out-only and is liable to be misused. This includes large
objects like standard containers that use implicit move operations
for performance and to avoid explicit memory management.

If you have multiple values to return, use a tuple or similar
multi-member type.



Ctpokn

void f(const std::string& s);

Y10 ecnu HyHO BbI3BaTb 3Ty (DYHKLMIO OT NOACTPOKN UAN OT
charx*?



Ctpokn

void f(const std::string& s);

Y10 ecnu HyHO BbI3BaTb 3Ty (DYHKLMIO OT NOACTPOKN UAN OT
charx*?

void f(std::string_view s);



std::string_ view

std::string str = "James while John had had had had had had had

// naoxo: cosdaem HOB8YKW CMPoOUKY
std::cout << str.substr(10, 10) << std::endl;

// HOPM: HUKQKO20 KONUPOBAHUS
std::string_view view = str;

// string_view::substr eosepawyaem Hoewbl String_view
std::cout << view.substr(10, 10) << std::endl;



BpemeHHble 00beKTbI

#include <iostream>
#include <wvector>

void Do(std::vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

void DoConst(const std::vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

int main() {
Do(std: :vector<int>(10));
DoConst(std: :vector<int>(10));



BpemeHHble 00beKTbI

#include <iostream>
#include <wvector>

void Do(std::vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

void DoConst(const std::vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

int main() {
Do(std: :vector<int>(10)); // error
DoConst(std: :vector<int>(10));



BpemeHHble 00beKTbI

#include <tostream>
#include <vector>

void Do(std: :vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

3

void Do(const std::vector<int> &v) {
std::cout << "const v.size() == " << v.size() << std::endl;

3

int main() {
std: :vector<int> v(10);
Do (v);
Do(std: :vector<int>(10));



BpemeHHble 00beKTbI

#include <tostream>
#include <vector>

void Do(std: :vector<int> &v) {
std::cout << "v.size() == " << v.size() << std::endl;

3

void Do(const std::vector<int> &v) {
std::cout << "const v.size() == " << v.size() << std::endl;

3

int main() {
std: :vector<int> v(10);
Do(v); // v.size() == 10
Do(std::vector<int>(10)); // const wv.size() == 10



Twunbl ccblNnok

void f(T&& x); // rmvalue-ccenka
T&& x = TQ; // rvalue-ccoiaka
auto&& y = x; // we rvalue-ccouka

template<typename T>
void f(T&& x); // He rvalue-cceinka

template<typename T>
void f(std::vector<T>&& x); // rvalue-ccoinka



Twunbl ccblNnok

Mpn MHMUMaANN3auMN YHUBEPCAIbHON CCbINKA ONpeaensieTcs,
KaKyto CCblIKy OHa npeacTaensiet — rvalue/lvalue.

template<typename T>
void f(T&& x); // He rvalue-ccoiika

T a;
f(a); // lvalue-cceurka
f(std::move(a)); // rvalue-ccorka



Twunbl ccblNnok

template<typename T>
void f(std::vector<T>&& x);

std: :vector<int> v;
f(v); // error



Twunbl ccblNnok

template<typename T>
void f(std::vector<T>&& x);

std: :vector<int> v;
f(v); // error

template<typename T>
void f(const T&& x); // rvalue-cceunka



Twunbl ccblNnok

» lvalue
P OBblYHbIE CCITKA, KOHCTAHTHbIE CCbINKMY, . . .
P 3TO He BpeMeHHbIli OOBEKT 1 HE TOT OOBEKT, KOTOPbLI BCKOpE
ByaeT YHUUTOXKEH.
> xvalue
> 0bbEKT KOTOPLI BOT-BOT JOJIKEH ObITh yHUHTOXeH (expired)
» npumep — TO, 4TO NPUXOAUT B OMEpPaToOp NepeMelleHNs
> prvalue
» pure, HacTosiLee rvalue
> npuMep — pe3ynbTaT Bbl30Ba beHKU'VIVI, y KOTOpO|7|
BO3BPALLAEMOe 3HAYEHME — He CCbIJKA.
glvalue — lvalue nnu xvalue
rvalue — xvalue, nnn spemeHHbIli 0BBEKT, NN 3HAYEHME, He
accoUNMpPOBaHHOE C OBBLEKTOM.



xvalue: pBa npumepa

1. int&& £f(O){ return 3; }
/)
£O;

2. static_cast<int&&>(7);

std: :move(7);



Twunbl ccbliok: npakTmn4deckoe npasmjiao

1. Ecnmn y BblpaxxeHnsi MOXHO B3siTb agpec — 370 lvalue
2. Ecan tun BbipaxkeHns — T& wnm const T&, — 7o lvalue

3. Wuaye 370 rvalue. OBbiuHO — nuTepasbl, pesynbTaT BbI3OBa
byHKUMA 1 T. N,



emplace back

int main() {

std: :vector<A> as;

// as.push_back(A(3));
as.reserve(5);
as.emplace_back(1);
as.emplace_back(2);
as.emplace_back(3);
as.emplace_back(4);
as.emplace_back(5);



std::move

class TSuperClass {
public:

//
TSuperClass(const TSuperClass&);

TSuperClass (TSuperClass&&) ;
/)



std::move

class TSuperClass {
public:
//
TSuperClass(const TSuperClass&);
TSuperClass (TSuperClass&&) ;
/)
s
class TMyType {
public:
TMyType (const TSuperClass val) : field(std::move(val));
private:
TSuperClass field;
}

B yem TyT npobnema?



std::forward

> std::move BbInoNHAET 6e3ycNOBHOE NpUBEAEHNE CBOErO
aprymenTa K rvalue

> std::forward BbinonHsieT npuBeaeHne TONLKO Npu cobaoaeHnn
onpepeneHHbIX YCI0BUA.



std::forward

class A{};
void Do(const A& x) {
std::cout << "call Do lvalue" << std::endl;
}
void Do(A&& x) {
std::cout << "call Do rvalue" << std::endl;
}
template <typename T>
void call(T&& obj) {

Do(obj);
}
int main() {
A x;
call(x);

call(std: :move(x));



std::forward

class A{};
void Do(const A& x) {
std::cout << "call Do lvalue" << std::endl;
}
void Do(A&& x) {
std::cout << "call Do rvalue" << std::endl;
}
template <typename T>
void call(T&& obj) {

Do(obj);
}
int main() {

A x;

call(x);

call(std: :move(x));
}

call Do lvalue

call Do lvalue



std::forward

class A{};
void Do(const A& x) {
std::cout << "call Do lvalue" << std::endl;
}
void Do(A&& x) {
std::cout << "call Do rvalue" << std::endl;
}
template <typename T>
void call(T&& obj) {
Do(std: : forward<T>(obj));

}
int main() {

A x;

call(x);

call(std: :move(x));
}

call Do lvalue

call Do rvalue



Kak paboraert std::forward

LLlabnoH ¢ yHMBepcasbHON CCbINKOIA
template <typename T>
void call(T&& obj);
» Ecnn B KayecTBe aprymenTa nepegaercs lvalue, o T
BbIBOAMTCS Kak Ivalue-ccbinka.

> Ecau B KayecTBe aprymeHTa nepegaetcs rvalue, To T He
SIBJISETCS CCbIJIKOMA.



Kak paboraert std::forward

LLlabnoH ¢ yHMBepcasbHON CCbINKOIA

template <typename T>
void call(T&& obj);

» Ecnn B KayecTBe aprymenTa nepegaercs lvalue, o T
BbIBOAUTCS Kak lvalue-ccbinka.
> Ecau B KayecTBe aprymeHTa nepegaetcs rvalue, To T He
SIBNSIETCS CChINIKOWA.
int x;
call(x);
call(std: :move(x));



Kak paboraert std::forward

LLlabnoH ¢ yHMBepcasbHON CCbINKOIA

template <typename T>
void call(T&& obj);

» Ecnn B KayecTBe aprymenTa nepegaercs lvalue, o T
BbIBOAUTCS Kak lvalue-ccbinka.
> Ecau B KayecTBe aprymeHTa nepegaetcs rvalue, To T He
SIBNSIETCS CChINIKOWA.
int x;
call(x); // T - inté
call(std: :move(x)); // T - int



CBeprIBaHVIe CCbIJIOK

CraHpapT onpegensieT ChefytoLme nNpasmia CBEPTKMN CCbIIOK,
npumeHuMble ans onpeaenenuin typedef n decltype, a Takxe
napameTpos WwabaoHos:

> A% & cTamoBuTca A&
> A% && cTamoBmTCa A&
> A&& & cTamoBuTca A&
> A&& && cTamoBuTca A&&



CBeprIBaHVIe CCbIJIOK

template <typename T>
struct A {

typedef T&& TRef;
s
/7

A<int&> x;
typedef int& && TRef; — typedef int& TRef;



CBeprIBaHVle CCbIJIOK

CeepTbiBaHUE CCbIIOK NPUMEHSIETCS NPU:
P MHCTaHUMMPOBaHUK LWABNOHOB,
» reHepauum Tuna auto,
» typedef n using,
> decltype.



VHMBepcaanble ccbinkn n rvalue-ccbinkn

class A {
public:
template <typename T>
void set(T&& x) {
text = std::move(x);
}
private:
std::string text;
s

int main() {
A obj;
std::string text = "123";
obj.set(text); // text menepe nycmo



VHMBepcaanble ccbinkn n rvalue-ccbinkn

Torpa Tak:
class A {
public:
void set(const std::string& x) {
text = x;
}

void set(std::string&& x) {
text = std::move(x);

b

private:
std::string text;
I



VHMBepcaanble ccbinkn n rvalue-ccbinkn

Bocnonb3ayemcs std::forward:

class A {
public:
template <typename T>
void set(T&& x) {
text = std::forward<T>(x);
}
private:
std::string text;
s



OnTmunsauyus

template <typename T>

MyType f(T&& obj) { // yrusepcanbhas ccolaka
obj.modify();
return std::forward<T>(obj);

}

Bes std::forward — Bcerga konus.



OnTmunsauyus

template <typename T>

MyType f(T&& obj) { // yrueepcanrsras ccorka
obj.modify();
return std::forward<T>(obj);

}

Bes std::forward — Bcerga konus.
MyType £ {

MyType obj;

return std::move(obj);

}

Ho 370 nnwnee! Mouemy?



Return value optimization

VcTpaHeHe BpEMEHHOTo obbekTa 15t CO3AaHNe BO3BPALLAEMOrO
byHKLMER 3HAYEHNS.
BmecTo

MyType £ {
MyType obj;
return std::move(obj);

¥

npaBuiabHee

MyType £ {
MyType obj;
return obj;



Return value optimization

VcTpaHeHe BpEMEHHOTo obbekTa 15t CO3AaHNe BO3BPALLAEMOrO
byHKLMER 3HAYEHNS.
BmecTo
MyType £ {
MyType obj;
return std::move(obj);

¥

npaBuiabHee

MyType £ {
MyType obj;
return obj;

}
Korga e pabotaer RVO?



