C++26

HoBocTn nocneaHmx sctpey ISO

< ks
[lonyXnH AHTOH

Antony Polukhin Pl21 C++ POCCUH




Copep>kaHue

— Contracts
- Reflection
- #embed

- CBepxcnocobHoCTH

Pr21 C++

180cA-4® - BN Q=R 63%=

SlHpekc &o

OmMmutpus YnbsaH... 43k3, noavesn 2 ©

=X\
-_—

Epa IHNocTtaBka
o i
o A0 <

JlaBKa Takcu

p .« H m
ae Qe o 20
Map Opans Npy3oBon M
L
[ OW—
O o Kypna epem? e
C++

C++26
C++29



MNoyyBCcTBYEM Ce0s1 KOMMUATOPOM...

Pr21 C++



MNoyyBCcTBYEM Ce0s1 KOMMUATOPOM...

template<class T>
constexpr T foobarbuz(T n) noexcept {

if (n <= T{1})
return n;
T 1 current{0}, 1 next{T(T{1} << ((std::bit width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
do {
1 current = 1 next;
i next = T((1 current + n / 1 _current) >> 1);

} while (i_next < i _current);

return i1_current;

¥
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MNoyyBCcTBYEM Ce0s1 KOMMUATOPOM...

int main() {

return foobarbuz(-4);
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MNoyyBCcTBYEM Ce0s1 KOMMUATOPOM...

template<class T>
constexpr T foobarbuz(T n) noexcept {

if (n <= T{1})
return n;

T 1 current{0}, 1 next{T(T{1} << ((std::bit width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};

do {

1 _current = 1 next;

i next = T((1 current + n / i _current) >> 1);
} while (i_next < i _current);

return i1_current;

¥
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[NoyyBCcTBYEM CebA 4YesiIoBEeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {

if (n <= T{1})
return n;

T 1 current{0}, 1 next{T(T{1} << ((std::bit width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};

do {

1 _current = 1 next;

i next = T((1 current + n / i _current) >> 1);
} while (i_next < i _current);

return i1_current;

¥
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NMoyyBCTBYEM Ccebf 4YenoBeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {
assert(n >= 0);
if (n <= T{1})
return n;
T 1 current{0}, 1 next{T(T{1} << ((std::bit width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
assert(i next >= 0);
do {
1 _current = 1 next;
i next = T((1 current + n / i _current) >> 1);
} while (i_next < i _current);
assert(i current >= 0);
return i1_current;
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NouyyBCTBYEM CcebsA 4esIoBeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {
assert(n >= 0);
if (n <= T{1})
return n;
T 1_current{0}, i1 _next{T(T{1} << ((std::bit_width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
assert(i_next >= 0);
do {
1 _current = 1_next;
i_next = T((1 current + n / i1_current) >> 1);
} while (1_next < i_current);
assert(i_current >= 0);
return i1_current;

¥
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int main() {

return isqrt(-4);

¥




NMoyyBCTBYEM Ccebf 4YenoBeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {
assert(n >= 0);
if (n <= T{1})
return n;
T 1 current{0}, 1 next{T(T{1} << ((std::bit width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
assert(i next >= 0);
do {
1 _current = 1 next;
i next = T((1 current + n / i _current) >> 1);
} while (i_next < i _current);
assert(i current >= 0);
return i1_current;
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NouyyBCTBYEM CcebsA 4esIoBeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {
assert(n >= 0);
if (n <= T{1})
return n;
T 1_current{0}, i1 _next{T(T{1} << ((std::bit_width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
assert(i_next >= 0);
do {
1 _current = 1_next;
i_next = T((1 current + n / i1_current) >> 1);
} while (1_next < i_current);
assert(i_current >= 0);
return i1_current;
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NouyyBCTBYEM CcebsA 4esIoBeKOM...

template<class T>
constexpr T isqrt(T n) noexcept {
contract_assert(n >= 0);
if (n <= T{1})
return n;
T 1 _current{0}, 1_next{T(T{1} << ((std::bit_width(
std: :make unsigned t<T>(T(n - 1))) + 1) >> 1))};
contract_assert(i_next >= 0);
do {
1 _current = 1_next;
i_next = T((i_current + n / i_current) >> 1);
} while (i_next < i_current);
contract_assert(i_current >= 0);
return i1_current;

¥
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int main() {

return isqrt(-4);

¥




int main() {

return isqrt(-4); // Compiler warning/error




int main() {

return isqrt(-4);
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int isqrt(int) noexcept;




int isqrt(int) noexcept;

int main() {
return isqrt(-4);
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int isqrt(int) noexcept;

int main() {
return isqrt(-4);
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int isgrt(int) noexcept pre(n >= 0);

int main() {
return isqrt(-4);

¥




int isqrt(int) noexcept pre(n >= 0);

int main() {
return isqrt(-4);

¥




int isqrt(int) noexcept pre(n >= 0);

int main() {
return isqrt(-4); [/ Warning/Error

¥




int isgrt(int n) noexcept pre(n >= 0);

int main() {
const auto x = isqrt(4);
return isqrt(x); // 7?2




NTak, npodonema...

int isqrt(int n) noexcept pre(n >= 0) post(r: r >= 0);

int main() {
const auto x = isqrt(4);
return isqrt(x); // 7?2
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NTak, npodonema...

int isqrt(int n) noexcept pre(n >= 0) post(r: r >= 0);

int main() {
const auto x = isqrt(4);
return isqrt(x); // No warning/Error
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NTak, npodonema...

int isqrt(int n) noexcept pre(n >= 0) post(r: r >= 0);

int main() {
const auto x = isqrt(4);
return isqrt(x); // No warning/Error
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Kak caoenartb cebe 00J21bHO C NTOMOLLUbLIO
assert?

* HanuncaTb B HEM Ba>XHYIO JIOTUKY
* Side effects
* ODR-violation (ona KoOHTpakToB paboTaeT

TOJ/IbKO BMECTe C npeablaAyLnM MyHKTOM)



KactoMmuMm3auusa
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KactoMMm3auums

vold handle_contract_violation(const std::contracts::contract violation& violation) noexcept {

std::print("Contract {} violation. Trace:\n{}", violation.comment(), std::stacktrace::current());
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OTKpbITbIe BONPOChHI

1 BupTtyanbHble PYHKLINW
2 Side effects & UB

3 OTKNOYeHe YaCTU KOHTPaKTOB
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JOCTYNHOCTb NPUBATHbLIX YJIEHOB

Pehnekcna — 3To 3aMeHa g9 BHeLUHUX

YTUINT, KOTOpble paboTatoT ¢ C++
3aroJ1I0BKaMu

Bcé 4To BUAHO B UCXOAHUKE OO0J1IXKHO ObITh
OOCTYMNHO pemyiekCcnmn
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) /* cyddvKC AnA BCTaBKM, eCM pecypc He nyctonm */ \
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \

limit (1024*%1024) /* MakCUManbHbI pa3mep Ana BCTaBku */ \

0)
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) /* cyddvKC AnA BCTaBKM, eCM pecypc He nyctonm */ \
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \

limit (1024*%1024) /* MakCUManbHbI pa3mep Ana BCTaBku */ \

0)
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKM, eCIU pecypc He nycton */ \

suffix(,) /* cyddvKC AnA BCTaBKM, eCM pecypc He nyctonm */ \
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \

limit (1024*%1024) /* MakCUManbHbI pa3mep Ana BCTaBku */ \

0)
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) /* cybduKC gns BCTaBKM, eCiu pecypc He nycToi */ \
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \

limit (1024*%1024) /* MakCUManbHbI pa3mep Ana BCTaBku */ \

0)
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) [* cyddukC ans BCTaBKWM, eCan pecypC He nyctonm */ \
if_empty(0xBB, OxBF, ) /* 4TO BCTaBUTb, eC/inM pecypc nycton */ \
Limit(1024%1024) /* MaKCUManbHLM pa3mep AN BCTaBku */ '\

0
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) [* cypPuKC ANnA BCTABKU, €CAM pecypC He nyctonm */ '\
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \
Limit(1024%1024 ) [* MakcuMmanbHbii pasmep ANA BCTaBKU */ \

0
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#embed

constexpr unsigned char whl[] = {
#embed "ches.glsl" \

prefix(OxEF, OxBB, OxBF, ) /* npedukc pna BCTaBKWM, e€C/n pecypc He nyctom */ \

suffix(,) /* cyddvKC AnA BCTaBKM, eCM pecypc He nyctonm */ \
if empty(OxBB, OXBF, ) /* 4YTO BCTaBUTb, €C/M pecypc nycTon */ \

limit (1024*%1024) /* MakCUManbHbI pa3mep Ana BCTaBku */ \

0)
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CBepxcnocobHoCcT

import Protobuf.Reflection;

Pr21 C++



CBepxcnocobHoCcT

import Protobuf.Reflection;
constexpr auto _ = []() {
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import Protobuf.Reflection;
constexpr auto _ = []() {
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CBepxcnocobHoCcT

import Protobuf.Reflection;
constexpr auto _ = []() {
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CBepxcnocobHoCcT

import Protobuf.Reflection;
constexpr auto _ = []() {

constexpr unsigned char proto[] = {
#embed PROTO FILE

}s

HO¥F
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CBepxcnocobHoCcT

import Protobuf.Reflection;
constexpr auto _ = []() {

constexpr unsigned char proto[] = {
#embed PROTO FILE

}s
protobuf::reflection_generate client(proto, exporting = DO _EXPORT);

HO¥F
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CBepxcnocobHoCcT

// generate protobuf client.pp
import Protobuf.Reflection
constexpr auto _ = []() {

constexpr unsigned char proto[] = {
#embed PROTO FILE

}s
protobuf::reflection_generate client(proto, exporting = DO _EXPORT);

HO¥F
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CBepxcnocobHoCcT

export module MyProject.Protobufs;
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CBepxcnocobHoCcT

export module MyProject.Protobufs;
export import std;
#define DO _EXPORT true
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CBepxcnocobHoCcT

export module MyProject.Protobufs;
export import std;
#define DO _EXPORT true

#define PROTO _FILE "schemas/sample/hello.pb”
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CBepxcnocobHoCcT

export module MyProject.Protobufs;
export import std;
#define DO _EXPORT true

#define PROTO _FILE "schemas/sample/hello.pb”
#include "generate protobuf client server.pp
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CBepxcnocobHoCcT

export module MyProject.Protobufs;
export import std;
#define DO _EXPORT true

#define PROTO _FILE "schemas/sample/hello.pb”
#include "generate protobuf client server.pp

#define PROTO FILE "schemas/sample/hello2.pb”
#include "generate protobuf client server.pp"

#define PROTO _FILE "schemas/sample/hi.pb"
#include "generate protobuf client.pp”
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8 std::hive
9 Ranges
A -UB

B auto[x...] =¢t; x...[42];
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