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Koraa uy>xom Ko «cneumndpunyeH»
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Korga yy>kom koA «crneumnpundenH»
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Korga yy>kom koA «crneumnpundenH»

#include <mutex>
#include <vector>

namespace third _party lib {
class Something {

public:
static Something Create(std::size t value);

[/ ...
private:
std::mutex mutex ;
}s
}
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

/] ...

private:
std::list<third party Llib::Something> clients_;

}s
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

Component() {
constexpr std::size t kClientsCount = 42;
for (std::size t 1 = 0; 1 < kClientsCount; ++1) {
clients .emplace back(
third party lib::Something::Create(1)
)5

¥
/] ...

private:
std::list<third party Llib::Something> clients_;

}s
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

Component() {
constexpr std::size t kClientsCount = 42;
for (std::size t 1 = 0; 1 < kClientsCount; ++1i1) {
clients .emplace back(
third_party_1lib::Something: :Create(i)
¥

¥
/] ...

private:
std::list<third party Llib::Something> clients_;

}s
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Korga yy>kom koA «crneumnpundenH»

error: no matching function for call to
'construct_at(third party lib::Something*&, third party_lib::Something)'
518 | std::construct at( p, std::forward< Args>( args)...);

| ~~~~~~~~~~~~~~~~~A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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prvalue
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prvalue

Something Create();

auto list::emplace_back(Something&& v);
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prvalue

Something Create(); // prvalue

auto list::emplace _back(Something&& v);
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prvalue

Something Create(); // prvalue

auto list::emplace _back(Something&& v); // He prvalue

C++ TPIHOKW U3 userver 21 /200



prvalue

Something Create(); // prvalue

auto list::emplace _back(Something&& v); // He prvalue, ecTb umsa
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prvalue

auto list::emplace back(Something&& v) { // He prvalue
/] ...

new (&node.value) Something(v); // v - He prvalue

/] ...
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prvalue

template <typename Arg>

auto list::emplace back(Arg&& v) { // He prvalue
/] ...

new (&node.value) Something(v); // v - He prvalue

/] ...
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prvalue

template <typename Arg>
auto list::emplace back(Arg&& v) { // He prvalue

/] ...

new (&node.value) Something(v); // v - He prvalue, Something(v) - prvalue

/] ...
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Korga yy>kom koA «crneumnpundenH»

namespace utils {

template <typename Func>
class LazyPrvalue final {
public:
constexpr explicit LazyPrvalue(Func&& func) : func (std::move(func)) {}

LazyPrvalue(LazyPrvalue&&) = delete;
LazyPrvalue& operator=(LazyPrvalue&&) = delete;

constexpr /* implicit */ operator std::invoke result t<Func&&>() && {
return std::move(func )();

¥

private:
Func func_;

}s
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prvalue

template <typename Arg>
auto list::emplace back(Arg&& v) { // He prvalue
/] ...

new (&node.value) Something(v); // v - He prvalue, Something(v) - prvalue

/] ...
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prvalue

auto list::emplace back(LazyPrvalue&& v) { // He prvalue

/] ...
new (&node.value) Something(v); // v - He prvalue, Something(v) - prvalue
/] ..
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

Component() {
constexpr std::size t kClientsCount = 42;
for (std::size t 1 = 0; 1 < kClientsCount; ++1) {
clients .emplace back(

third party lib::Something::Create(i)

¥
/] ...

private:
std::list<third_party Llib::Something> clients_;

}s
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

Component() {
constexpr std::size t kClientsCount = 42;
for (std::size_ t 1 = 0; 1 < kClientsCount; ++1) {
clients .emplace back(
utils::LazyPrvalue([i1]() {
return third party Llib::Something::Create(i);

1)
) s

¥
/] ...

private:
std::list<third _party_Llib::Something> clients_;

}s
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Korga yy>kom koA «crneumnpundenH»

class Component {
public:

Component() {
constexpr std::size t kClientsCount = 42;
for (std::size_ t 1 = 0; 1 < kClientsCount; ++1) {
clients .emplace back(
utils::LazyPrvalue([i1]() {
return third_party_1lib::Something::Create(i);

1)
) s

¥
/] ...

private:
std::list<third _party_Llib::Something> clients_;

}s
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Korpa std::vector nacyet

++ TPIOKUM M3 Uuserver



Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

#include <mutex>
#include <vector>

namespace third _party lib {
class Some {

public:
explicit Some(std::size_t value);

[/ ...
private:
std::mutex mutex ;
}s
}
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count) {
for (std::size t 1 = 0; 1 < count; ++1) {
clients .emplace back(100500);

¥
¥

/] ...

private:
std::list<third party Llib::Some> clients_;

}s
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¥
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count) {
for (std::size t 1 = 0; 1 < count; ++1) {
clients .emplace back(100500);

¥
¥

/] ...

private:
std: :vector<third party lib::Some> clients_;

}s
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

error: static assertion failed: result type must be constructible from
input type

90 | static_assert(is_constructible< ValueType, Tp>::value,

| A~~~~
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[TpobemMbl KOHTEeNHepoB
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[TpobemMbl KOHTEeNHepoB

std::vector
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[TpobemMbl KOHTEeNHepoB

std::vector
- YacTo TpebyeT nepemMewaeMoCcTb TMNA
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[TpobemMbl KOHTEeNHepoB

std::vector

- YacTo TpebyeT nepemMewaeMoCcTb TMNA
— XpaHWUT capacity
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[TpobemMbl KOHTEeNHepoB

std::vector

- YacTo TpebyeT nepemMewaeMoCcTb TMNA
— XpaHWUT capacity

std::unique ptr<T[N]>
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[TpobemMbl KOHTEeNHepoB

std::vector

- YacTo TpebyeT nepemMewaeMoCcTb TMNA
— XpaHWUT capacity

std::unique ptr<T[N]>
— TpebyeT 3HaTb pa3Mep Ha 3Tane KOMNUAALUN

- HeT no3/1IeMeHTHON MHNUMANN3aunn

std::unique ptr<T[]>
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[TpobemMbl KOHTEeNHepoB

std::vector

- YacTo TpebyeT nepemMewaeMoCcTb TMNA
— XpaHWUT capacity

std::unique ptr<T[N]>

— TpebyeT 3HaTb pa3Mep Ha 3Tane KOMNUAALUN
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std::unique ptr<T[]>
- He NOMHUT cBOW pa3mMep
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[Ipob6/1eMbl KOHTEMHEPOB

std::vector

- YacTo TpebyeT nepemMewaeMoCcTb TMNA
— XpaHWUT capacity

std::unique ptr<T[N]>
— TpebyeT 3HaTb pa3Mep Ha 3Tane KOMNUAALUN
- HeT no3/1IeMeHTHON MHNUMANN3aunn

std::unique ptr<T[]>
- He NOMHUT cBOW pa3mMep
- HeT no3neMeHTHOM MHNLUMANN3AUNK
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FixedArray
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa
- Pa3mMep 3a3aa€eTcqa Ha runtime
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa
- Pa3mMep 3a3aa€eTcqa Ha runtime
— XpPaHWUT size
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa

- Pa3mMep 3a3aa€eTcqa Ha runtime

— XpPaHWUT size

- Mo>XeT MHNLUMANN3NPOBATb BCE 3/IEMEHTbI OAHNMN 3HAYEHUAMMN
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa

- Pa3mMep 3a3aa€eTcqa Ha runtime

— XpPaHWUT size

— MoXeT MHNLUMANN3NPOBATb BCE 3/IEMEHTbl OAHNMMN 3HAYEHNAMW
— MoXeT MHNLUMANN3NPOBaTb BCE 3/IEMEHTbI N3 PYHKLMNN
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FixedArray

- He TpebyeT nepemelaeMocTv oT TMNa

- Pa3mMep 3a3aa€eTcqa Ha runtime

— XpPaHWUT size

- MoXeT MHULUMANN3NPOBATb BCE 3/IEMEHTbl OAHMMWN 3HAYEHNAMM
— MoXeT MHNLUMANN3NPOBaTb BCE 3/IEMEHTbI N3 PYHKLMNN

- Continious layout
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FixedArray

template <class T>
class FixedArray final {
public:
using iterator = T*;
using const_1iterator = const T*;

FixedArray() = default;
/// Make an array and initialize each element with "args”
template <class... Args>

explicit FixedArray(std::size t size, Args&&... args);

FixedArray(FixedArray&& other) noexcept;
FixedArray& operator=(FixedArray&& other) noexcept;

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

~FixedArray();

std::size_t size() const noexcept { return size ; }
bool empty() const noexcept { return size_ == 0; }
const T& operator|[](std::size t 1) const noexcept;

/] ...

private:
T* storage {nullptr};
std::size t size {0};

}s
}
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FixedArray

template <class T>

template <class... Args>
FixedArray<T>::FixedArray(std::size_t size, Args&&... args) : size_(size)
{
if (size_ == 0) return;
storage = std::allocator<T>{}.allocate(size );
auto* begin = data();
try {
for (auto* end = begin + size - 1; begin != end; ++begin) {
new (begin) T(args...);
}
new (begin) T(std::forward<Args>(args)...);
} catch (...) {

std: :destroy(data(), begin);
std::allocator<T>{}.deallocate(storage , size);
throw;

¥
¥
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FixedArray

template <class T>

template <class... Args>
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¥
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FixedArray

template <class T>

template <class... Args>
FixedArray<T>::FixedArray(std::size t size, Args&&... args) : size (size)
{

if (size_ == 0) return;

storage_ = std::allocator<T>{}.allocate(size );

auto* begin = data();

try {

for (auto* end = begin + size - 1; begin != end; ++begin) {
new (begin) T(args...);

h
new (begin) T(std::forward<Args>(args)...);
} catch (...) {

std: :destroy(data(), begin);

std::allocator<T>{}.deallocate(storage , size);
throw;

¥
¥
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FixedArray

template <class T>
template <class... Args>

FixedArray<T>::FixedArray(std::size t size, Args&&... args) : size (size)
{
if (size_ == 0) return;
storage_ = std::allocator<T>{}.allocate(size_);
auto* begin = data();
try {
for (auto* end = begin + size - 1; begin != end; ++begin) {
new (begin) T(args...);
}
new (begin) T(std::forward<Args>(args)...);
} catch (...) {

std: :destroy(data(), begin);
std::allocator<T>{}.deallocate(storage , size);
throw;

¥
¥
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FixedArray

template <class T>

template <class... Args>
FixedArray<T>::FixedArray(std::size t size, Args&&... args) : size (size)
{
if (size_ == 0) return;
storage_ = std::allocator<T>{}.allocate(size );
auto* begin = data();
try {
for (auto* end = begin + size - 1; begin != end; ++begin) {
new (begin) T(args...);
}

new (begin) T(std::forward<Args>(args)...);

} catch (...) {
std::destroy(data(), begin);
std::allocator<T>{}.deallocate(storage , size);
throw;

}
¥
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FixedArray

template <class T>

template <class... Args>
FixedArray<T>::FixedArray(std::size_t size, Args&&... args) : size_(size)
{
if (size_ == 0) return;
storage = std::allocator<T>{}.allocate(size );
auto* begin = data();
try {
for (auto* end = begin + size - 1; begin != end; ++begin) {
new (begin) T(args...);
}
new (begin) T(std::forward<Args>(args)...);
} catch (...) {

std: :destroy(data(), begin);
std::allocator<T>{}.deallocate(storage , size);
throw;

¥
¥
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count) {
for (std::size t 1 = 0; 1 < count; ++1) {
clients .emplace back(100500);

¥
¥

/] ...

private:
std::list<third party Llib::Some> clients_;

}s
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count)
: clients (count, 100500)

1}
/] ...

private:
utils::FixedArray<third party lib::Some> clients ;

}s
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count)
: clients (utils::GenerateFixedArray(count, []J(std::size t 1) {
return third party_Llib::Something::Create(i);

1))
1}

/] ...

private:
utils::FixedArray<third party lib::Something> clients_;

}s
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:
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1))
1}

/] ...

private:
utils::FixedArray<third party lib::Something> clients_;

}s
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Koraa cTaHAapTHbIe KOHTeNHEePbl He MoAXOoAAT

class Component {
public:

Component(std::size t count)
: clients (utils::GenerateFixedArray(count, []J(std::size t 1) {
return third party_Llib::Something::Create(i);

1))
1}

/] ...

private:
utils::FixedArray<third party lib::Something> clients_;

}s
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ODR-violation

++ TPIOKUM M3 Uuserver



Koraa cnyyaetca 60b
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Koraa cnyyaeTtca 6osb

template <typename T>

typename traits::I0<T>::FormatterType BufferWriter(const T& value) {
using Formatter = typename traits::I0<T>::FormatterType;
return Formatter(value);

¥
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Koraa cnyyaeTtca 6osb
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Koraa cnyyaetca 60b
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Koraa cnyyaeTtca 6osb

// generated.hpp
struct MyCodegeneratedStructure { /*...*/ };
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Koraa cnyyaeTtca 6osb

// generated.hpp
struct MyCodegeneratedStructure { /*...*/ };

[/ my writer.hpp

struct MyCodegeneratedStructure;

template <>

struct storages::postgres::io::CppToUserPg<MyCodegeneratedStructures> {

[/ ...
}s
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Koraa cnyyaeTtca 6osb

// generated.hpp
struct MyCodegeneratedStructure { /*...*/ };

[/ my writer.hpp
struct MyCodegeneratedStructure;

template <>
struct storages::postgres::io::CppToUserPg<MyCodegeneratedStructures> {

[/ ...
}s

/] a.cpp
#include <generated.hpp>

#include <my writer.hpp>
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Koraa cnyyaeTtca 6osb

// generated.hpp
struct MyCodegeneratedStructure { /*...*/ };

[/ my writer.hpp
struct MyCodegeneratedStructure;

template <>
struct storages::postgres::io::CppToUserPg<MyCodegeneratedStructures> {

[/ ...
}s

/] a.cpp
#include <generated.hpp>

#include <my writer.hpp>

/] b.cpp
#include <generated.hpp>
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Koraa cnyyaeTtca 6osb

template <typename T>

typename traits::I0<T>::FormatterType BufferWriter(const T& value) {
using Formatter = typename traits::I0<T>::FormatterType;
return Formatter(value);
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Pa3HbI Formatter B 3aBucnmoctn ot include

template <typename T>

typename traits::I0<T>::FormatterType BufferWriter(const T& value) {
using Formatter = typename traits::I0<T>::FormatterType;
return Formatter(value);
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NTakK, npobnema
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
— OwmnbkKa NpoABAAETCA HEOXXNAAHHO
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
— Owmnbka NnpoABNAETCA HEOXKMNOAHHO:
* NIo6aBn/IM HOBbIN CPP dan C NPABUIbHbIMU NHKAOAAMW
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- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
— Owmnbka NnpoABNAETCA HEOXKMNOAHHO:

* NNo6baBman HOBbIW Cpp dan € NPaBUIbHbIMU UHKTIKOAAMMU
* CoBepLUeHHO CTOPOHHUN PYHKLMOHAN pa3BaJInIo
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* CoBepLUeHHO CTOPOHHUN PYHKLMOHAN pa3BaJInIo
— OWmMbKY HEBEPOATHO CJZIOXKHO AMArHOCTUPOBATL

C++ TPIHOKW U3 userver 100 /200
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— Owmnbka NnpoABNAETCA HEOXKMNOAHHO:
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* CoBepLUeHHO CTOPOHHUN PYHKLMOHAN pa3BaJInIo
— OWmMbKY HEBEPOATHO CJZIOXKHO AMArHOCTUPOBATL

* TpaH3NTUBHbIE NHKTIOAbI
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
— Owmnbka NnpoABNAETCA HEOXKMNOAHHO:

* No6aBmI HOBbIN CPPp DA C MPABUJIbHbIMU UHKJTIOAAaMW
* CoBepLUeHHO CTOPOHHUN PYHKLMOHA pa3BaInIo
— OWmMbKY HEBEPOATHO CJZIOXKHO AMArHOCTUPOBATL
* TPaH3UTUBHbIE MHKAOADbI
* [loMmeHAB NOPAAOK NMHKJTHFOA0B MOXHO C/IOMATb CEpPBUC
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NTakK, npobnema

- IMA Yy PYHKLUMM OAHO, @ Te€J1a Pa3Hble
- JInHKep BblbMpaeT «cnydyanHoe» Teno yHKLUUN
— Owmnbka NnpoABNAETCA HEOXKMNOAHHO:
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* [loMmeHAB NOPAAOK MHKJTHFOJ0B MOXHO C/IOMATb CEPBUC
* HeT noACKa3oK KOMMNMUNATOpPaA
* CTOpOHHMe TyN3bl He NOBAT Npobemy
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Koraa cnydyaetca 601b, HAA0 eé AMArHoCTUpPoOBaTb
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Korga cny4yaetca 60b, HaA0 €€ AMarHoCTUpPoOBaTb

template <typename T>
typename traits::I0<T>::FormatterType BufferWriter(const T& value) {

using Formatter = typename traits::I0<T>::FormatterType;

#ifndef NDEBUG
detail: :CheckForBufferWriterODR<T, Formatter>::content.RequireInstance();

#endif
return Formatter(value);

¥
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Korga cny4yaetca 60b, HaA0 €€ AMarHoCTUpPoOBaTb

template <typename T>
typename traits::I0<T>::FormatterType BufferWriter(const T& value) {

using Formatter = typename traits::I0<T>::FormatterType;

#ifndef NDEBUG
detail: :CheckForBufferWriterODR<T, Formatter>::content.RequireInstance();

#endif
return Formatter(value);
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IINarHoOCTnKaA

#ifndef NDEBUG
class WritersRegistrator final {
public:
WritersRegistrator(std::type index type, std::type index formatter type,
const char* base file);
void RequireInstance() const;

}s

namespace {
template <class Type, class Writer>
struct CheckForBufferWriterODR final {
static inline WritersRegistrator content{typeid(Type), typeid(Writer),
- BASE FILE };

}s

} // namespace

#endif
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Jl1narHoCcTuKa

#ifndef NDEBUG
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}s

namespace {
template <class Type, class Writer>
struct CheckForBufferWriterODR final {
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- BASE FILE };

}s

} // namespace

#endif
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Jl1narHoCcTuKa

#ifndef NDEBUG
class WritersRegistrator final {
public:

WritersRegistrator(std::type index type, std::type index formatter type,
const char* base file);
void RequireInstance() const;

}s

namespace {
template <class Type, class Writer>
struct CheckForBufferWriterODR final {

static inline WritersRegistrator content{typeid(Type), typeid(Writer),
- BASE FILE };
}s

} // namespace

#endif
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Jl1narHoCcTuKa
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Korga cny4yaetca 60b, HaA0 €€ AMarHoCTUpPoOBaTb
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Tenepb npobnema cpasy BUAHA:

Type 'MyCodegeneratedStructure' has conflicting instantiation
of formatters: 'pg::DefaultFormatter' vs

'storages::postgres::io::CppToUserPg<MyCodegeneratedStructure>' in base
files [b.cpp] vs [a.cpp]
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Tenepb npobnema cpasy BUAHA:

Type 'MyCodegeneratedStructure' has conflicting instantiation
of formatters: 'pg::DefaultFormatter' vs

'storages: :postgres::io: :CppToUserPg<MyCodegeneratedStructure>' in base
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YyaHaa BiMap

++ TPIOKUM M3 Uuserver



3a044a
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3a044a

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
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3a044a

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN
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3a044a

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:
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3a044a

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:
* [lpeobpazoBaHme enum - string
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3a44a4a
Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [lpeobpazoBaHme enum - string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
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3a044a

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [IpeobpazoBaHmne enum — string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
* BO3MOXXHOCTb MOJZIY4NTb BCe String
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[lepBbIv moagxon
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[lepBbIv moagxon

template <class Key, class Value, std::size_t N>
class ConsinitMap {
public:
constinit explicit ConsinitMap(std::pair<Key, Value>(&&map)[N]) {
CompileTimeSlowSort(map);
for (std::size t 1 = 0; 1 < N; ++1) {
keys [1] = map[i].first;
values [1] = map[i].second;

¥

CompileTimeAssertUnique(keys );
}
constexpr bool Contains(const Key& key) const noexcept;
constexpr const Value* FindOrNullptr(const Key& key) const noexcept;

/] ...

private:
Key keys_[N] = {};
Value values [N] = {};
}s
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[lepBbIv moagxon
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ANlbTepHAaTMBHOe pelleHune
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ANlbTepHAaTMBHOe pelleHune

enum Color {
Red, Orange, Yellow, UnknownColor,

}s

Color color = llvm::StringSwitch<Color>(x)
.Case("red", Red)
.Case("orange", Orange)
.Case("yellow", Yellow)
.Default(UnknownColor);
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ANlbTepHAaTMBHOe pelleHune
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom

std: :optional<Color> color;
if (!color & & x == "red") {
color = Red;

}

if ('color && x == "orange") {
color = Orange;

}

if (!'color && x == "yellow") {
color = Yellow;

¥

return color.value or(UnknownColor);
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom
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color = Yellow;

¥

return color.value or(UnknownColor);
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom

std: :optional<Color> color;
if ('color && x == "red") {
color = Red;

}

if ('color && x == "orange") {
color = Orange;

}

if (!'color && x == "yellow") {
color = Yellow;

¥

return color.value or(UnknownColor);
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom

std: :optional<Color> color;
if (!color & & x == "red") {
color = Red;

¥

if ('color && x == "orange") {
color = Orange;

}
if (!'color && x == "yellow") {
color = Yellow;

¥

return color.value or(UnknownColor);
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom

std: :optional<Color> color;
if (!color & & x == "red") {
color = Red;

}

if ('color && x == "orange") {
color = Orange;

}

if ('color && x == "yellow") {
color = Yellow;

}

return color.value or(UnknownColor);
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ANbTepHAaTUBHOE pelleHne Nnoa Kanotom

std: :optional<Color> color;
if (!color & & x == "red") {
color = Red;

}

if ('color && x == "orange") {
color = Orange;

}

if (!'color && x == "yellow") {
color = Yellow;

¥

return color.value_or(UnknownColor);
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BTopown noaxon

constexpr utils::TrivialBiMap kMyEnumDescription3 = [](auto selector) {
return selector()
.Case("a", 9)
.Case("ab", 10)
.Case("abc", 11)
.Case("abcd", 12)
.Case("abcde", 13)
.Case("abcdef", 14)
.Case("abcdefg", 15)
.Case("abcdefgz", 16)
.Case("abcdefgzx", 17)
.Case("abcdefgzxz", 18);

}s

int StringCase3(std::string view param) {
return *kMyEnumDescription3.TryFind(param);

¥
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BTopown noaxon

constexpr utils::TrivialBiMap kMyEnumDescription3 = [](auto selector) {
return selector()
.Case("a", 9)
.Case("ab", 10)
.Case("abc", 11)
.Case("abcd", 12)
.Case("abcde", 13)
.Case("abcdef", 14)
.Case("abcdefg", 15)
.Case("abcdefgz", 16)
.Case("abcdefgzx", 17)
.Case("abcdefgzxz", 18);

}s

int StringCase3(std::string view param) {
return *kMyEnumDescription3.TryFind(param);

¥
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MappingSmallTrivialBiMap
MappingSmallUnordered

MappingMediumTrivialBiMap
MappingMediumUnordered

MappingHugeTrivialBiMap
MappingHugeUnordered

MappingHugeTrivialBiMaplLast
MappingHugeUnorderedLast
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Accembnep

X86-64 gcc 12.1 (Editor #1) ¥ X = C++source #1 ¢ X O X X86-64 clang 12.0.1 (Editor #1) ¢ X
X86-64 gcc 12.1 v ©® -std=c++17-02 | ~ X86-64 clang 12.0.1 v ® -std=c++17 -02
A &~ v~ B +~ J/~ A @~ ¥~ B8 +~ J/~
1 StringCase3(std::basic_string_view<chai = 1  StringCase3(std::basic_string_view<char, stc
2 cmp rdi, 1 - 2 mov eax, 9
3 je .L65 -y 3 add rdi, -1
4 cmp rdi, 2 e 4 cmp rdi, 9
5 je .L66 - 5 ja .LBBO 21
6 cmp rdi, 3 %{? 6 jmp gqword ptr [8*rdli + .LJTIO_O]
7 je .L67 e 7  .LBBO_2:
3 cmp rdi, 4 = 3 mov eax, 9
9 jne .L68 | 9 cmp byte ptr [rsi], 97
10 XOr eax, eax 10 ret
11 mov edx, 12 11 . LBBO_3:
12 cmp DWORD PTR [rsi], 1684234849 12 movzx ecx, word ptr [rsi]
13 cmove eax, edx 13 cmp ecx, 25185
14 ret 14 je .LBBO_4
15 . L68: 15 . LBBO_21:
16 cmp rdi, 5 16 ret
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KOMMNAATOP COTUMMN3NPOBAJ

std: :optional<Color> color;

if (!'color && x == "red") {
color = Red;

}

if (!color && x == "orange") {
color = Orange;

}

1t ('color && x == "yellow") {
color = Yellow;

}

return color.value or(UnknownColor);
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KOMMNAATOP COTUMMN3NPOBAJ

std: :optional<Color> color;

if (!'color && x == "red") {
color = Red;

}

if (!color && x == "orange") {
color = Orange;

}

1t ('color && x == "yellow") {
color = Yellow;

}

return color.value or(UnknownColor);
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KOMMNAATOP COTUMMN3NPOBAJ

std: :optional<Color> color;

if (!'color && x == "red") {
color = Red;

}

if (Y'color && x == "orange") {
color = Orange;

}

1t (lcolor && x == "yellow") {
color = Yellow;

}

return color.value or(UnknownColor);
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KOMMNAATOP COTUMMN3NPOBAJ

std: :optional<Color> color;

if (!'color && x == "red") {
color = Red;

}

if (!color && x == "orange") {
color = Orange;

}

1t ('color && x == "yellow") {
color = Yellow;

}

return color.value or(UnknownColor);
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KOMMNAATOP COTUMMN3NPOBAJ

if (x == "red") {
return Red;

}

i1t (x == "orange") {
return Orange;

}

i1t (x == "yellow") {
return Yellow;

¥

return UnknownColor;
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KOMMNAATOP COTUMMN3NPOBAJ

if (x.size() == 3 && x[0] == 'r' 8&& x[1] == 'e' && x[2] == 'd") {
return Red;

}

if (x.size() == 6 && x[0] == 'o' && x[1] == 'r' && x[2] == 'a' && x[3] ...) {
return Orange;

}

i1f (x.size() == 6 && x[0] == 'y' && x[1] == 'e' && x[2] == 'L" && x[3] ...) {
return Yellow;

}

return UnknownColor;
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KOMMNAATOP COTUMMN3NPOBAJ

if (x.size() == 3 8& x[0] == 'r' 8& x[1] == 'e' && x[2] == 'd") {
return Red;

}

if (x.size() == 6 8&& x[0] == 'o' & x[1] == 'r' && x[2] == 'a' && x[3] ...) {
return Orange;

}

if (x.size() == 6 && x[0] == 'y' && x[1] == 'e' && x[2] == 'L' && x[3] ...) {
return Yellow;

}

return UnknownColor;
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KOMMNAATOP COTUMMN3NPOBAJ

switch (x.size()) {

case 3:
return (x[0] == 'r' && x[1]
case 6:
if (x[0] == 'o' && x[1] ==
return Orange;
}
1t (x][0] == 'y' && x[1] ==
return Yellow;
}
}

return UnknownColor;
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== 'e' && x[2]

'r' && x[2]

'e' && x[2]

== 'd') ? Red : UnknownColor;

'a' && x[3] ...) {

' && x[3] ...) {
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Accembnep

X86-64 gcc 12.1 (Editor #1) ¥ X = C++source #1 ¢ X O X X86-64 clang 12.0.1 (Editor #1) ¢ X
X86-64 gcc 12.1 v ©® -std=c++17-02 | ~ X86-64 clang 12.0.1 v ® -std=c++17 -02
A &~ v~ B +~ J/~ A @~ ¥~ B8 +~ J/~
1 StringCase3(std::basic_string_view<chai = 1  StringCase3(std::basic_string_view<char, stc
2 cmp rdi, 1 - 2 mov eax, 9
3 je .L65 -y 3 add rdi, -1
4 cmp rdi, 2 e 4 cmp rdi, 9
5 je .L66 - 5 ja .LBBO 21
6 cmp rdi, 3 %{? 6 jmp gqword ptr [8*rdli + .LJTIO_O]
7 je .L67 e 7  .LBBO_2:
3 cmp rdi, 4 = 3 mov eax, 9
9 jne .L68 | 9 cmp byte ptr [rsi], 97
10 XOr eax, eax 10 ret
11 mov edx, 12 11 . LBBO_3:
12 cmp DWORD PTR [rsi], 1684234849 12 movzx ecx, word ptr [rsi]
13 cmove eax, edx 13 cmp ecx, 25185
14 ret 14 je .LBBO_4
15 . L68: 15 . LBBO_21:
16 cmp rdi, 5 16 ret
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Accembnep

Xx86-64 gcc 12.1 (Editor #1) # X | C++source#1 ¢ X

X86-64 gcc 12.1 v @ -std=c++17 -02
A~ ‘;" v~ Ei + - d"'

= Cilniuvc T©TOAA, TUA

41 ret

42 1~

43 enp: rdi; S

44 e S

45 movabs rax, 8820130980890370657

46 mov edx, 16

47 cmp QWORD PTR [rsi], rax

48 mov eax, O

49 cmove eax, edx

50 ret

51 LB

52 cmp WORD PTR [rsi], 25185

53 je .L73

o4 . LS54 .

55 cmp rdi, 10
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u

X

e EC TR T

e B T TR

X86-64 clang 12.0.1 (Editor #1) ¢ X

Xx86-64 clang 12.0.1 v @ -std=c++17 -0O2

A~

o6
of
o8
09
60
61
62
63
64
65
66
67
68
69
70
Tl

o g

Yv E -l- v 'f"'r
mov eax, 1o
ret

. LBBO_15:

movabs rcx, 8820130980890370657
cmp gqword ptr [rsi], rcx

jne .LBBO_21

mov eax, 16

ret

., LBBO_19:

movabs rcx, 8820130980890370657
Xor rcx, gword ptr [rsi]

movzx edx, byte ptr [rsi + 8]
Xor rdx, 120

or rdx, rcxX

jne .LBBO 21

mov eax, 17
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KOMMNAATOP COTUMMN3NPOBAJ

switch (x.size()) {

case 3:
return (x[0] == 'r' && x[1]
case 6:
if (x[0] == 'o' && x[1] ==
return Orange;
}
1t (x][0] == 'y' && x[1] ==
return Yellow;
}
}

return UnknownColor;
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== 'e' && x[2]

'r' && x[2]

'e' && x[2]

== 'd') ? Red : UnknownColor;

'a' && x[3] ...) {

' && x[3] ...) {
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KOMMNAATOP COTUMMN3NPOBAJ

switch (x.size()) {

case 3:
return (x[0] == 'r' && x[1] == 'e' && x[2] == 'd') ? Red : UnknownColor;
case 6:
1t (X[0] == "'o' && x[1] == 'r' && x[2] == "a' && x[3] ...) {
return Orange;
}
1t (X[0] == "y' && x[1] == 'e' && x[2] == '1' && x[3] ...) {
return Yellow;
}
}

return UnknownColor;

C++ TPIOKM U3 userver 167 / 200



KOMMNAATOP COTUMMN3NPOBAJ

switch (x.size()) {

case 3:
return (x == 12731231283123) ? Red : UnknownColor;

case 6:
1t (x == 123123123123123123) {

return Orange;

}
if (x == 787987987987987789) {

return Yellow;

¥
¥

return UnknownColor;
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Accembnep

Xx86-64 gcc 12.1 (Editor #1) # X | C++source#1 ¢ X

X86-64 gcc 12.1 v @ -std=c++17 -02
A~ ‘;" v~ Ei + - d"'

= Cilniuvc T©TOAA, TUA

41 ret

42 1~

43 enp: rdi; S

44 e S

45 movabs rax, 8820130980890370657

46 mov edx, 16

47 cmp QWORD PTR [rsi], rax

48 mov eax, O

49 cmove eax, edx

50 ret

51 LB

52 cmp WORD PTR [rsi], 25185

53 je .L73

o4 . LS54 .

55 cmp rdi, 10
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u

X

e EC TR T

e B T TR

X86-64 clang 12.0.1 (Editor #1) ¢ X

Xx86-64 clang 12.0.1 v @ -std=c++17 -0O2

A~

o6
of
o8
09
60
61
62
63
64
65
66
67
68
69
70
Tl

o g

Yv E -l- v 'f"'r
mov eax, 1o
ret

. LBBO_15:

movabs rcx, 8820130980890370657
cmp gqword ptr [rsi], rcx

jne .LBBO_21

mov eax, 16

ret

., LBBO_19:

movabs rcx, 8820130980890370657
Xor rcx, gword ptr [rsi]

movzx edx, byte ptr [rsi + 8]
Xor rdx, 120

or rdx, rcxX

jne .LBBO 21

mov eax, 17
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YTO Mbl NOJIY4YNIN

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [IpeobpazoBaHmne enum — string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
* BO3MOXXHOCTb MOJZIY4NTb BCe String
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YTO Mbl NOJIY4YNIN
Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [IpeobpazoBaHmne enum — string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
* BO3MOXXHOCTb MOJZIY4NTb BCe String

BOHYC:
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YTO Mbl NOJIY4YNIN

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [IpeobpazoBaHmne enum — string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
* BO3MOXXHOCTb MOJZIY4NTb BCe String

BOHYC:
* constexpr
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YTO Mbl NOJIY4YNIN

Hy>XeH o4yeHb bbicTpbIn Npeobpa3oBaTesib String — enum
* std::unordered map — MeaJIeHHbIN

Jlono/1HUTeNnbHble XOTeNKW:

* [IpeobpazoBaHmne enum — string
* BO3MOXXHO NOJZIy4nTb BCe 3aHYEeHMA enum
* BO3MOXXHOCTb MOJZIY4NTb BCe String

BOHYC:
* constexpr
* |[Case
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TrivialBiMap
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TrivialBiMap

template <typename BuilderFunc>
class TrivialBiMap final {
using TypesPair =
std: :invoke result t<const BuilderFunc&, impl::SwitchTypesDetector>;

public:
using First = typename TypesPair::first type;
using Second = typename TypesPair::second_type;

constexpr TrivialBiMap(BuilderFunc func) noexcept;

constexpr std::optional<Second> TryFindByFirst(First value) const noexcept {
return func_(impl::SwitchByFirst<First, Second>{value}).Extract();

¥

private:
const BuilderFunc func ;

}s
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TrivialBiMap

template <typename BuilderFunc>
class TrivialBiMap final {
using TypesPair =
std: :invoke _result t<const BuilderFunc&, impl::SwitchTypesDetector>;

public:
using First = typename TypesPair::first _type;
using Second = typename TypesPair::second type;

constexpr TrivialBiMap(BuilderFunc func) noexcept;

constexpr std::optional<Second> TryFindByFirst(First value) const noexcept {
return func (impl::SwitchByFirst<First, Second>{value}).Extract();

¥

private:
const BuilderFunc func ;

}s
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TrivialBiMap

template <typename BuilderFunc>
class TrivialBiMap final {
using TypesPair =
std: :invoke_result_t<const BuilderFunc&, impl::SwitchTypesDetector>;

public:
using First = typename TypesPair::first _type;
using Second = typename TypesPair::second type;

constexpr TrivialBiMap(BuilderFunc func) noexcept;

constexpr std::optional<Second> TryFindByFirst(First value) const noexcept {
return func_(impl::SwitchByFirst<First, Second>{value}).Extract();

¥

private:
const BuilderFunc func ;

}s
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TrivialBiMap

template <typename First, typename Second>
class SwitchByFirst final {
public:
constexpr explicit SwitchByFirst(First search) noexcept : search (search) {}

constexpr SwitchByFirst& Case(First first, Second second) noexcept {
if (!result_ && search_ == first) {
result .emplace(second);

¥

return *this;

¥

[ [mnodiscard]] constexpr std::optional<Second> Extract() noexcept {
return result ;
}
private:
const First search ;
std::optional<Second> result {};
C++ TB‘@KM n3 userver 178 /200



TrivialBiMap

template <typename First, typename Second>
class SwitchByFirst final {
public:
constexpr explicit SwitchByFirst(First search) noexcept : search (search) {}

constexpr SwitchByFirst& Case(First first, Second second) noexcept {
if (!result_ && search_ == first) {
result .emplace(second);

¥

return *this;

¥

[ [nodiscard]] constexpr std::optional<Second> Extract() noexcept {
return result ;
}
private:
const First search ;
std::optional<Second> result {};
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BTopown noaxon

constexpr utils::TrivialBiMap kMyEnumDescription3 = [](auto selector) {
return selector()
.Case("a", 9)
.Case("ab", 10)
.Case("abc", 11)
.Case("abcd", 12)
.Case("abcde", 13)
.Case("abcdef", 14)
.Case("abcdefg", 15)
.Case("abcdefgz", 16)
.Case("abcdefgzx", 17)
.Case("abcdefgzxz", 18);

}s

int StringCase3(std::string view param) {
return *kMyEnumDescription3.TryFind(param);

¥
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TrivialBiMap

template <typename First, typename Second>
class SwitchByFirst final {
public:
constexpr explicit SwitchByFirst(First search) noexcept : search (search) {}

constexpr SwitchByFirst& Case(First first, Second second) noexcept {
1f ('result_ && search_ == first) {
result .emplace(second);

¥

return *this;

¥

[ [nodiscard]] constexpr std::optional<Second> Extract() noexcept {
return result ;
}
private:
const First search ;
std::optional<Second> result {};
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TrivialBiMap

template <typename First, typename Second>
class SwitchByFirst final {
public:
constexpr explicit SwitchByFirst(First search) noexcept : search (search) {}

constexpr SwitchByFirst& Case(First first, Second second) noexcept {
if (!result_ && search_ == first) {
result .emplace(second);

¥

return *this;

¥

[ [mnodiscard]] constexpr std::optional<Second> Extract() noexcept {
return result ;
}
private:
const First search ;
std::optional<Second> result {};
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TrivialBiMap

template <typename BuilderFunc>
class TrivialBiMap final {
using TypesPair =
std: :invoke result t<const BuilderFunc&, impl::SwitchTypesDetector>;

public:
using First = typename TypesPair::first type;
using Second = typename TypesPair::second_type;

constexpr TrivialBiMap(BuilderFunc func) noexcept;

constexpr std::optional<Second> TryFindByFirst(First value) const noexcept {
return func_(impl::SwitchByFirst<First, Second>{value}).Extract();

¥

private:
const BuilderFunc func ;

}s
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TrivialBiMap

template <typename BuilderFunc>
class TrivialBiMap final {
using TypesPair =
std::invoke_result_t<const BuilderFunc&, impl::SwitchTypesDetector>;

public:
using First = typename TypesPair::first_type;
using Second = typename TypesPair::second_type;

constexpr TrivialBiMap(BuilderFunc func) noexcept;

constexpr std::optional<Second> TryFindByFirst(First value) const noexcept {
return func (impl::SwitchByFirst<First, Second>{value}).Extract();

¥

private:
const BuilderFunc func ;

}s

C++ TPIHOKM U3 Uuserver 184 /200



TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first_type =
std::conditional t<std::i1s convertible v<First, std::string_view>,
std::string _view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string _view, Second>;
return SwitchTypesDetected<first type, second type>{};
}
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TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first type =
std::conditional t<std::1s_convertible v<First, std::string view>,
std::string view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string view, Second>;
return SwitchTypesDetected<first type, second type>{};
}

C++ TB@KM n3 userver 186 /200



TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first_type =
std::conditional_t<std::i1s_convertible v<First, std::string_view>,
std::string_view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string view, Second>;
return SwitchTypesDetected<first type, second type>{};
}
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TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first type =
std::conditional t<std::is convertible v<First, std::string view>,
std::string view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string_view, Second>;
return SwitchTypesDetected<first_type, second type>{};
}
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TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first type =
std::conditional t<std::1s_convertible v<First, std::string view>,
std::string view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string view, Second>;
return SwitchTypesDetected<first type, second type>{};
}
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TrivialBiMap

template <typename First, typename Second>
struct SwitchTypesDetected final {
using first type = First;
using second type = Second;
constexpr SwitchTypesDetected& Case(First, Second) noexcept { return *this; }

}s

struct SwitchTypesDetector final {
template <typename First, typename Second>
constexpr auto Case(First, Second) noexcept {
using first_type =
std::conditional t<std::i1s convertible v<First, std::string_view>,
std::string _view, First>;
using second type =
std::conditional t<std::1s_convertible v<Second, std::string view>,
std::string _view, Second>;
return SwitchTypesDetected<first type, second type>{};
}
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3aragka npo std::shared ptr
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YTO 3TO Takoe...

return std::shared ptr<Logger>(
std::shared ptr<void>{},
&GetNulllLogger()

) s
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return std::shared ptr<Logger>(
std::shared ptr<void>{},
&GetNulllLogger()

) s
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YTO 3TO Takoe...

return std::shared ptr<Logger>(
std::shared ptr<void>{},
&GetNulllLogger()

) s
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YTO 3TO Takoe...

return std::shared ptr<Logger>(
std::shared ptr<void>{},
&GetNullLogger()

)s
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YTO 3TO Takoe...

Logger& GetNullLogger() noexcept {
static NullLogger null logger{};

return null_logger;

std::shared ptr<Logger> MakeNullLogger() {
return std::shared ptr<Logger>(
std::shared ptr<void>{},
&GetNulllLogger()

) s
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