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STO KypC O NpOorpaMmMrpoBaHii

» Ha a3blke C++ (2011 v BbiLWwe),

» nog OC Ha ocHoBe agpa Linux,

»> C NCMOJIb30BaHVEM COBPEMEHHbIX MHCTPYMEHTOB pa3paboTku,
> C 60/1bLUVIM KOMYECTBOM NPUMEPOB N3 peasibHbIX MPOrpamMm.
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Llenn kypca

HayuunTbCa
» nporpammMmupoBaHuto Ha C++11 n C++20 (WaCcTNYHO),

» oTOo6paxaTb 06beKTbl U3 NpeaMeTHOW 061acT Ha abCTpakLumn
A3blka C++,

» paspaboTke B cpese Linux,

» paboTaTb C cMcTeMaMu C60PKU, ANArHOCTUKM OLLUMGOK, OTAALKM W
npoduUIMpoBaHns Koga.
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CTpyKTypa Kypca

» Jlekums no C++, nekyms no Linux, npakTuku.

» Bonpocbl, NpeasoxeHns, AOMaLUHVe 3ajaHNS:
i.gankevich@spbu.ru.
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UTto Takoe C++?

S13bIK 0151 CO30QHUS U UCNO/Ib30BAHUS /1€2K0BECHbLIX abcmpakyud,
npumeHsiemelli, 8 0OCHOBHOM, 0151 PA3PA6OMKU UHPpaACmMpPykmypel

U npunoxiceHul, pyHKYUOHUPYIOU4UX 8 YCA0BUSIX 02PAHUYEHHOCMU
pecypcos.

BbepH CTpaycTpyn
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C cospemeHHbIMU UHCMPYMeHmMamu Oe-
weesie npogepums NpasuUIbHOCMb Pa-
6omei C++, yem C.

Paccen Hant, HACA
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HeKOTOpre HOBblE€ BO3MO>XXHOCTU A3blKa

C++11
> 6e3bIMAHHbIE GYHKLNYK
> BbiBeJeHVe TUMOoB
> npaB.ble (rvalue) ccoinku
» KOHCTaHTHble BblpaXeHus
> BapuaTUBHbIE LLIAGMIOHbI
> CrUCKN NHULManm3aumm
C++20
> Moaynun
> coroutine

> KOHLenThbl

STL 11

> MOTOKW, MbIOTEKChI, CEMadopbl,
aToOMapHble onepawumm

> perynspHble BblpaxXeHns

> [TcY

> MOMEHTbl 1 MHTEepBasbl BPEMEHM
STL17

> darinosas cmcrema
STL 20

> ranges

MonHbI cnvcok: https://en.cppreference.com/w/cpp/20.
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YHuBepcanbHaa nHuumanmsauns (1)

// c++03
std::vector<int> x;
x.push_back(1);
x.push_back(2);
x.push_back(3);

// c++11

std::vector<int> x{1,2,3};
std::vector<int> x = {1,2,3};
X = {17213};
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YHUuBepcanbHaa nHuumanmsayms (2)

void f(std::vector<int>);

// c++03
std::vector<int> x;
x.push_back(1);
x.push_back(2);
x.push_back(3);
f(x);

// c++11
f({1,2,3});
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YHUuBepcanbHaa nHuumanmsauyms (3)

template <class T> class vector {
public:

vector(initializer_list<T>);
b

// 6e3 std::initializer_list
vector<int> x(10); // 10 snemeHTOB
vector<int> x{10}; // 10 snemeHTOB

// c std::initializer_ list
vector<int> x(10); // 10 anemeHTOB
vector<int> x{10}; // 1 snemeHT
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YHuBepcanbHaa nHuunanmsauns (4)

vector<int> x{1,2,3}; // OK
vector<int> x{1.0,2,3}; // owubka: yceueHue

12/30



BbiBeaeHme Tmnos (1)

std::vector<int> x{1,2,3,4,5,6,10};

// c++03

std::vector<int>::iterator result =
std::find(x.begin(), x.end(), 7);

// c++11
auto result = std::find(x.begin(), x.end(), 7);
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BbiBegeHvie TMnos (2)

// BblBeAeHue Tuna CCbINKN

const auto§ vertices = ship.hull().vertices();

for (int i=0; i<vertices.size(); ++i) {
std::cout << vertices[i] << '\n';

}
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[MosneMeHTHbIn unkn (1)

std::vector<int> x{1,2,3,4,5,6,10};

// c++03
typedef std::vector<int>::size_type size_type;
size_type n = x.size();
for (size_type i=0; i<n; ++i) {
std::cout << x[i] << '\n';
}

// c++11
for (int num : x) { std::cout << num << '\n'; }
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[MosneMeHTHbIN LUnKn (2)

// NpPUBECTU CUMBOMbI K HWKHEMY peructpy
std::string s{"ABC"};
for (auto§s ch : s) {
ch = std::tolower(ch);
}

// Bbi3BaTb (YHKUMIO AR KaXAOro 3MeMeHTa
for (auto i : {1,2,3}) {

func(i);
}
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Nambéaa-eoyHkumu (1)

std::vector<int> x{1,2,3,4,5,6,10};
// NONUCK MepBOro 3fnemeHTa > 5

auto result = std::find_if(x.begin(), x.end(),
[] (int 1) {return i > 5;}
)
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Nambéaa-oyHKumu (2)

// [=] nepepaua no 3HaYeHUW
// [&] nepepaua no cchbinke

int cnt = 0;

std::generate(x.begin(), x.end(),
[§cnt] () {return ++cnt;}
);

18/30



Nambga-pyHkumn (3)

// 06beKT-thyHKLUA

int cnt = 0;

std::function<int()> gen = [&cnt] () {
return ++cnt;

b

// wnn auto gen = ...
std::generate(x.begin(), x.end(), gen);

19/30



Nambpa-pyHkumn (4)

struct wave {
std::string name;
std::function<float(float)> func;

b
std::vector<wave> genwaves(float a) {
return {
{

"cosine_wave",
[=] (float x) {return axstd::cos(x);}
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PYHKUMN MO-YMONYAHUIO

// 3anpeTuTb KOMUpoBaHue
class X {
private:
std::ofstream out;
public:
X() = default;
~X() = default;
X(const X&) = delete;
X& operator=(const X&) = delete;
iE
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CTpOFOTMHM3MpOBaHHbKEHepeqMCﬂeHMﬂ

enum class Colorspace: int {RGB, YUV, CMYK};
void f(Colorspace cs, void* data);
f(Colorspace::RGB, ...);
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CBepTKM 1 BapMaTMBHbIe LLIAGAOHb

template <class ... Args> // C++11
auto // C++14
sum(Args ... args) { // C++11
return (... + args); // C++17
}
auto s1 = sum(1, 2, 3); // int
auto s2 = sum(1.0, 2, 3); // double
auto s3 = sum(std::string("hello"),

std::string("world")); // std::string
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Kak u Hayka, omkpsimbili UCX0OHbIT KOO N0380/155em AH00AM CMpo-
Ume Ha NPOYHOU 0CHOBE MeKyUWUX 3HAHUU, He 0es1as U3 HUX mad-

Hy.
JlnHyc TopBanbAc
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1.9 Ext4 file system parameters

"That letter [the last s] is sad because all the others
have those things [=] below them and it does not."

This patch fixes the tragedy so all the letters can
be happy again.
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Linux ana nporpammmcrta C++

vyy

vvyyy

| C6opka |—>| TecTipoBaHue |—| Pa3BepTka

Komnunnatopel: GCC n Clang (C++ 2011, 2014, 2017, 2020).

CraTnueckmnii aHanms koga: clang-tidy, cppcheck.

MpoBepka KOPPEKTHOCTX NporpamMmel: valgrind,
-fsanitize=...

MokpbITne koga TecTaMu: Lcov.
MNpodunmpoBaHmne: perf.

Cbopka koga: cmake, meson, ninja.
ABTOMAaTM3aLMsa CKPUNTaMU.
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BoiBOAbI

» C++ cTan 6onee KpaTKUM.

» C++ CTan 1CNosb30BaThbCA B KPUTUNYECKM BaXKHbIX MPOrpaMmmax
BmecTo C.

» Linux paclumpsieT BO3MOXHOCTU cpesbl pa3paboTku.
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CCbINK®

» CrMCOK OCHOBHbIX M3MeHeHW B C++11 ¢ KOMMEHTapuUsMu
Ctpayctpyna: https://www.stroustrup.com/C++11FAQ.html.

» [MONHbIN CNUCOK U3MEHEHWIA AN KaXAOW BepCuM cTaHAapTa C++:

https://en.cppreference.com/w/cpp/20.

> PyKOBOACTBO ANSA HanucaHus 3G PeKTBHbIX 1 KOPPEKTHbIX
nporpamMm Ha C++ oT co3gaTenei a3bika: C++ Core Guidelines.
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