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O yem noroBopum

Modules
wide int 1 nnanbl rpynnbl Numerics

constexpr-otnagKa, AeTEKTUPOBAHME, KOHTEUHEPDI

Contracts

Knaccbl gniga paboTbl ¢ gUHAMUYECKUMU BUOIMOTEKaMM
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Modules



B yemM cnoyHoctu?

// Module interface unit of A

module A;

export template<class T1, class T2> void a(T1 t1, T2 t2) {

t1 + t2; // #1
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B yemM cnoyHoctu?

// Module interface unit of B

include <string> // not in the purview of B
import A;

module B;

export template <class T> void b(T t) {

a(std::string{}, t);
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B yemM cnoyHoctu?

// Translation unit of main()
import B;
int main() {

b('0'); // ill-formed: ?+? not found at #1
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[pyrue npobnemoi

Makpochbl genatot Moaynun bonblue U nx paboTy MeaneHHee
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[pyrue npobnemoi

Makpochbl genatot Moaynun bonblue U nx paboTy MeaneHHee

Include quards BaxkHbi!
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[lpyrue npobnembl

Makpochbl genatot Moaynun bonblue U nx paboTy MeaneHHee

Include quards BaxkHbi!

3aronoBoyHble Pannbl HekoTopbix OC — OrpoMHbI U UMEKOT MHOYKECTBO MAaKpPOCOB

(xoueTca n3 HUX caenatb MOAY/N)
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[pyrue npobnemoi

Makpochbl genatot Moaynun bonblue U nx paboTy MeaneHHee

Include quards BaxkHbi!

3aronoBoyHble Pannbl HekoTopbix OC — OrpoMHbI U UMEKOT MHOYKECTBO MAaKpPOCOB

(xoueTca n3 HUX caenatb MOAY/N)

BbinycTb Moaynu Kak ectb B Buae TS, a notoM cuibHO 0O6HOBUTL MX? Mnn 0OHOBUTL U
TOrAa BblNyCKaTh?
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IToro

OuepepHas nonbiTKa paspeLLmnTb Bce npobnembl byneT B TOpOHTO
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wide Int



wide Int

Halle npegnoXeHue NpoLno ganblue
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Numbers

HanoneoHoOBCKUe MnaHbl:
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Numbers

HanoneoHOBCKME NNaHbl:
[106aBUTb MHOXXECTBO KNaccoB A/1a paboTbl C YCnamu
wide float
wide integer
decimal
unbounded float
unbounded integer
rational

safe integer
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Numbers

HanoneoHoOBCKUe MnaHbl:

[106aBUTb MHOXXECTBO KNaccoB A/1a paboTbl C YCnamu

[1o6aBUTL BCoMoraresbHble MeTadyHKLMUH

template<int bits> using exact 2int = ...
template<int bits> using fast 2int = ...
template<int bits> using least 2int = ...
template<int bits> using exact_2uint = ...
template<int bits> using fast 2uint = ...

template<int bits> using least  2uint = ...
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Numbers

HanoneoHoOBCKUe MnaHbl:

[106aBUTb MHOXXECTBO KNaccoB A/1a paboTbl C YCnamu

[1o6aBUTL BCoMoraresbHble MeTadyHKLMUH

[lopnpaBuTb Nnumeric traits
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Numbers

HanoneoHoOBCKUe MnaHbl:
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Numbers

HanoneoHoOBCKUe MnaHbl:

[106aBUTb MHOXXECTBO KNaccoB A/1a paboTbl C YCnamu

[1o6aBUTL BCoMoraresbHble MeTadyHKLMUH

[lopnpaBuTb Nnumeric traits

CocTblKOBaThb BCE BMECTe U yOeauTbCcsa YTO BCE XOPOLLO B3aUMOAENCTBYET
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constexpr



DyHKuma constexpr()

constexpr double power(double b, int x) {
i1f (constexpr() && x >= 0) {
double r = 1.0, p = b; unsigned u = (unsigned)x;
while (u !'= 0) {
if (u & 1) r *= p;

u /= 2; p *= p;
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std::constexpr assert()

constexpr int sqgr(int n) {
if (n > 100) {
std::constexpr report("Largish sqr operand”, n);

¥

return n*n;
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std::constexpr trace()

277
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std::constexpr vector

constexpr constexpr vector<int> x; // Okay.
constexpr constexpr vector<int> y{ 1, 2, 3 }; // Okay.
using Ints = std::constexpr vector<int>;
constexpr auto series(int n)->Ints {
Ints r{};
for (int k; k<n; ++k) r.push back(k);

return r;
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std::constexpr vector anbrepHaTmBa

template <class T>

using constexpr vector = std::vector<T, std::constexpr allocator<T>>;

template <class T>

using constexpr_set = std::set<T, std::constexpr_allocator<T>>;

template <class CharT, class Traits = std::char_traits<CharT> >
using constexpr_basic_string =

std::basic_string<CharT, Traits, std::constexpr_allocator<CharT>>;
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Contracts



Contracts — accepTbl Ha cTepougax

void push(int x, queue & Q)

[ [expects: !'q.full()]]

[[ensures: !qg.empty()]]

/]...
[[assert: qg.is_valid()]];

//...
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Contracts — accepTbl Ha cTepougax

void push(int x, queue & q) [[expects: !q.full()]] [[ensures: !'q.empty()]] ;

queue q;

/] ...

if (1q.full()) {
push(10, gq); // XM... MOXHO He npoBepATb
if (q.empty()) { // Xm...
¥

} else {

push(11, q); // XM... noAo3puTeNbHO
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Contracts — accepTbl Ha cTepougax

void(const std::contract violation &);

namespace std {
class contract violation {
public:
int line number() const noexcept;
const char * file name() const noexcept;
const char * function name() const noexcept;

const char * comment() const noexcept;
}s

30/39



DLL



Y1o coenanu B KoHe ¢ DLL
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK

Can of worms
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK
Can of worms:

Hy>kKHO nponucaTb B cTaHAapTe JOCTAaTO4HO MHOMO BELLEM
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK
Can of worms:
Hy>XHO nponucaTb B CTaHOapTe AOCTATOYHO MHOMO BELLEM

Hy>XHO NPOUTUCH MO MHOXECTBY NOArpynn
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK

Can of worms:
Hy>KHO nponucarb B CTaHAapTe JOCTAaTOYHO MHOIMO BELLE
Hy>XHO NPOUTUCH NO MHOXECTBY NOArPYNM
O4yeHb MHOrO TEMHbIX YrOJIKOB

NcknoyeHua

RTT
TLS
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Y1o coenanu B KoHe ¢ DLL

[ lokprUTHMKOBaNK

Can of worms:
Hy>KHO nponucarb B CTaHAapTe JOCTAaTOYHO MHOIMO BELLE
Hy>XHO NPOUTUCH NO MHOXECTBY NOArPYNM
O4yeHb MHOrO TEMHbIX YrOJIKOB

NcknoyeHua

RTT
TLS

Hackonbko ntogu 3anHTepecoBaHbl B Maee?
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Cnacub6o! Bonpocbi?

https: / /stdcpp.ru/
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