I[He]oueBuaHbIE

OnNTUMMNU3aLUMMMM N NaTTEePHbLI U3 USserver

AHTOH [lonyxunH
IKcnepT pa3paboTynk C++

0 TexnnarcopMa ropoacKux

cepBucoB flHOeKca




https://userver.tech/



https://userver.tech/

Copep>kaHue

— CamMblIn bbicTpbin shared ptr

180cA-4® - BN Q=R 63%=

Slupexkc &0 5 Q)

OmMmutpus YnbsaH... 43k3, noavesn 2 ©

— AnbtepHaTtna 1000 neperpy3ok

— 9KOHOMWM NaMATb He SKOHOMSA

— i"‘—
- paBuibHaA 6a1aHCMPOBKA e@ L0
.o nymnmy, \ ‘ \.;
— return v == std..vector{ * }, | cﬂj ch;N-O‘-
- t =
O, -oi-u
‘0‘- Kyna epem? ©
C++
userver

C++ Russia

Boost



++ Russia

CaMbiun ObLICTPLIN
shared ptr







Thread 1 Thread 2 Thread 3




Thread 1 Thread 2 Thread 3
| ptrl = g _ptr




Thread 1 Thread 2 Thread 3
| ptrl = g _ptr




Thread 1 Thread 2 Thread 3
| ptrl = g _ptr




Thread 1 Thread 2 Thread 3
| ptrl = g _ptr




Thread 1 Thread 2 Thread 3
| ptrl = g _ptr




ussia

PewweHue «B 00>




namespace {
constinit std::mutex g_mutex{};

constinit std::shared_ptr<Logger> g ptr = DefaultLogger();
}
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namespace {
constinit std::mutex g_mutex{};
constinit std::shared_ptr<Logger> g ptr = DefaultLogger();
h
vold SetLogger (std::shared_ptr<Logger> ptr) {
std:: lock_guard _{g_mutex};

g_ptr.swap(ptr);
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namespace {
constinit std::atomic<std::shared_ptr<Logger>> g_ptr = // ...

¥

vold SetLogger (std::shared_ptr<Logger> ptr) {
g_ptr = std::move(ptr);

h

std: :shared_ptr<Logger> GetLogger() {
return g_ptr.load();
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constinit std::atomic<lLogger*> g ptr = DefaultlLoggerPtr();

vold SetLogger(std::unique ptr<Logger> ptr) {

auto* old = g_ptr.exchange(ptr.release());

old->retire();
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constinit std::atomic<lLogger*> g ptr = DefaultlLoggerPtr();

vold SetLogger(std::unique ptr<Logger> ptr) {

auto* old = g_ptr.exchange(ptr.release());

old->retire();

auto GetLogger() {

std: :hazard_pointer h = std::make hazard pointer();

auto* p = h.protect(g ptr);
return {h, p};
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constinit std::atomic<Logger*s g ptr{nullptr};
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constinit std::atomic<lLogger*s> g ptr{nullptr};

vold SetlLogger(std::shared ptr<Logger> ptr) {
static std::mutex g mutex{};
static std::vector<std::shared ptr<Logger>> g all loggers{};

UASSERT (ptr);
g ptr = ptr.get();

std::lock guard {g mutex};
g all loggers.push back(std::move(ptr));
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constinit std::atomic<lLogger*s> g ptr{nullptr};

vold SetlLogger(std::shared ptr<Logger> ptr) {
static std::mutex g _mutex{};
static std::vector<std::shared_ptr<Logger>> g _all loggers{}; // He production peweHne
UASSERT (ptr);
g _ptr = ptr.get();
std::lock guard {g mutex};
g_all loggers.push _back(std::move(ptr));
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Logger& GetLogger() {
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constinit std::atomic<lLogger*s> g ptr{nullptr};

Logger& GetLogger() {
auto* p = g ptr.load(); // mov rax, QWORD PTR g ptr[rip]
UASSERT(p);

return *p;
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HoBas npoboinemMa
[lyn KOPpYyTUH

ConcurrentFiloQueue<Coro*> g queue{InitialCoroPoolSize};

/] ...

auto* ptr = g_queue.try_extract();

return ptr ? ptr : NewCoro();

/] ...
g _queue.push(ptr);
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HoBas npobnema
[lyn KOpyTUH

01

HenoCTaToO4YHO KOPYTUH B NyJjlie —
TpaTuTCca MmHoro CPU Ha BbioeneHus
N pa3MeTKy NaMaTu
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ConcurrentFiloQueue<Coro*> g queue{InitialCoroPoolSize};

/...

auto* ptr = g_queue.try extract();

return ptr ? ptr : NewCoro();

/] ...

g _queue.push(ptr);
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ConcurrentFiloQueue<Coro*> g queue initial{InitialCoroPoolSize};

ConcurrentFiloQueue<Coro*> g queue{};

/] ...

auto* ptr = g_queue.try_extract();

return ptr ? ptr : (ptr = g queue initial.try extract() ? ptr : NewCoro());

/] ...
g _queue.push(ptr);
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XOTUM caenaTtb KpaCcuMBO

easy

#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
userver ::easy: :HttpWith<>(argc, argv)
.DefaultContentType(userver::http::content_type::kTextPlain)
.Route("/hello", [](const userver::server::http::HttpRequest& /*req*/) {

return "Hello world"; // Bo3BpawaeM CTpo4ykKy Kak OTBET Ha 3anpoc

1)
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#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
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XOTUM caenaTtb KpaCcuMBO

HO eCTb CJIOOKHOCTM...

#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
using namespace userver;

easy: :HttpWith<userver::easy: :PgDep>(argc, argv)

.DbSchema (kSchema)

.Get (" /kv", ](formats::json::Value request json) {/* ... */})

.Post("/kv", ' ](const formats::json::Value& request_json, easy::PgDep dep) { /*...*/ })
.Route("/hello", [](const server::http::HttpRequest& req) { /*...*/ })

Del("/h1", ](const server::http::HttpRequest& req, const easy::PgDep& dep) {/*...*/});
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int main(int argc, char* argv[]) {
using namespace userver;

easy: :HttpWith<userver::easy: :PgDep>(argc, argv)

.DbSchema (kSchema)
.Get (" /kv", ](formats::json::Value request_json) {/* ... */})
.Post("/kv", ' ](const formats::json::Value& request_json, easy::PgDep dep) { /*...*/ })

.Route("/hello", [](const server::http::HttpRequest& req) { /*...*/ })

Del("/h1", ' ](const server::http::HttpRequest& req, const easy::PgDep& dep) {/*...*/});
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XOTUM caenaTtb KpaCcuMBO

HO eCTb CJIOOKHOCTM...

#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
using namespace userver;

easy: :HttpWith<userver::easy: :PgDep>(argc, argv)

.DbSchema (kSchema)

.Get (" /kv", ](formats::json::Value request json) {/* ... */})

.Post("/kv", ' ](const formats::json::Value& request_json, easy::PgDep dep) { /*...*/ })
.Route("/hello", [](const server::http::HttpRequest& req) { /*...*/ })

Del("/h1", ](const server::http::HttpRequest& req, const easy::PgDep& dep) {/*...*/});
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XOTUM caeniaTtb KpaCuMBO

HO eCTb CJIOOKHOCTM...

#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
using namespace userver;

easy: :HttpWith<userver::easy: :PgDep>(argc, argv)

.DbSchema (kSchema)

.Get("/kv", ](formats::json::Value request json) {/* ... */})

.Post("/kv", ' ](const formats::json::Value& request_json, easy::PgDep dep) { /*...*/ })
.Route("/hello", [](const server::http::HttpRequest& req) { /*...*/ })

.Del("/h1", ](const server::http::HttpRequest& req, const easy::PgDep& dep) {/*...*/});
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XOTUM caenaTtb KpaCcuMBO

HO eCTb CJIOOKHOCTM...

#include <userver/easy.hpp>

int main(int argc, char* argv[]) {
using namespace userver;

easy: :HttpWith<userver::easy: :PgDep>(argc, argv)

.DbSchema (kSchema)

.Get (" /kv", ](formats::json::Value request json) {/* ... */})

.Post("/kv", ' ](const formats::json::Value& request_json, easy::PgDep dep) { /*...*/ })
.Route("/hello", [](const server::http::HttpRequest& req) { /*...*/ })

Del("/h1", ](const server::http::HttpRequest& req, const easy::PgDep& dep) {/*...*/});
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XOTUM cpoenaTtb KpacuBO

BapuaHThb!

template <class Callback>
HttpWith& Get(std::string view path, Callback&& func);
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XOTUM cpenaTtb KpaCuBO

BapuaHThb!

template <class Callback>
HttpWith& Get(std::string view path, Callback&& func);

template <CallbackCompatibleFunction Callback>
HttpWith& Get(std::string view path, Callback&& func);
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XOTUM caeniaTtb KpaCuMBO

BapuaHThb!

template <class Callback>
HttpWith& Get(std::string view path, Callback&& func);

template <CallbackCompatibleFunction Callback>

HttpWith& Get(std::string_view path, Callback&& func);

class Callback;
HttpWith& Get(std::string view path, Callback&& func);

C++ Russia



XOTUM cpoenaTtb KpacuBO

[He]oueBuaHoOe peLueHue

/// Helper class that can store any callback of the following signatures:
[/] * formats::json::Value(formats::json::Value, const Dependency&)

/1]

class Callback final {

public:

template <class Function>
Callback(Function func);

HttpBase: :Callback Extract() && noexcept { return std::move(func ); }

private:

HttpBase::Callback func_;
};

C++ Russia



XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

/// Helper class that can store any callback of the following signatures:
/// * formats::json::Value(formats::json::Value, const Dependency&)

/1] ...

class Callback final {

public:

template <class Function>
Callback(Function func);

HttpBase: :Callback Extract() && noexcept { return std::move( func ); }

private:

HttpBase: :Callback func_;
}s
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XOTUM cpoenaTtb KpacuBO

[He]oueBuaHoOe peLueHue

/// Helper class that can store any callback of the following signatures:
[/] * formats::json::Value(formats::json::Value, const Dependency&)

/1]

class Callback final {

public:

template <class Function>
Callback(Function func);

HttpBase: :Callback Extract() && noexcept { return std::move(func ); }

private:

HttpBase::Callback func_;
};

C++ Russia
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template <c!

XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

.ass Dependency>

lass Function>

HttpWith<Dependency>: : Callback: :Callback ( Function func) {
namespace j
constexpr

C++ Russia

(std::
(std:
(std:
(std:
(std:
(std:

json = formats::json;

unsigned kMatches =

i1s_invocable r v<json::Value,

:1S_1invoca
:1S_1invoca
:1S_1invoca
:1s_1invoca

:1S_1invoca

ble r_v<json::Value,

ble r_v<json::Value,

)

K

le r_v<std::string,

le_ r_v<json::Value,

)

le r_v<std::string,

Function,
Function,
Function,
Function,

~unction,

~unction,

json::Value, const Dependency&> << 0) |

json::Value> << 1) |

const HttpRequest&, const Dependency&> << 2) |

const HttpRequest&, const Dependency&> << 3) |

const

const

ttpRequest&> << 4) |
ttpRequest&> << 5);
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

template <class Dependency>

template <class Function>

HttpWith<Dependency>: : Callback: :Callback ( Function func) {

namespace
constexpr

(std::
(std::

(std:
(std:

(std::

(std:

C++ Russia

json = formats::json;

unsigned kMatches =

i1s_invocable r_v<json::Value,

is_invocable r _v<ijson::Value,

:1s_invocable_r_v<ijson::Value,

:1s_invocable r v<std::string,

i1s_invocable _r_v<json::Value,

:1s_invocable r_v<std::string,

Function,
Function,
Function,
Function,

~unction,

~unction,

json::Value, const Dependency&> << 0) |

json::Value> << 1) |

const HttpRequest&, const Dependency&> << 2) |

const HttpRequest&, const Dependency&> << 3) |

const

const

ttpRequest&> << 4) |
ttpRequest&> << 5);
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template <c!

template <c!

XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

.ass Dependency>

lass Function>

HttpWith<Dependency>: : Callback: :Callback ( Function func) {
namespace j
constexpr

C++ Russia

(std::
(std:
(std:
(std:
(std:
(std:

json = formats::json;

unsigned kMatches =

i1s_invocable r v<json::Value,

:1S_1invoca
:1S_1invoca
:1S_1invoca
:1s_1invoca

:1S_1invoca

ble r_v<json::Value,

ble r_v<json::Value,

)

K

le r_v<std::string,

le_ r_v<json::Value,

)

le r_v<std::string,

Function,
Function,
Function,
Function,

~unction,

~unction,

json::Value, const Dependency&> << 0) |

json::Value> << 1) |

const HttpRequest&, const Dependency&> << 2) |

const HttpRequest&, const Dependency&> << 3) |

const

const

ttpRequest&> << 4) |
ttpRequest&> << 5);
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

static_assert(
kMatches,

"Failled to find a matching signature. See the easy::HttpWith::Callback docs for info on

"supported signatures”

)s

constexpr bool has_single match = ((kMatches & (kMatches - 1)) == 0);
static _assert(
has_single match,

"Found more than one matching signature, probably due to "auto usage in parameters. See

"the easy::HttpWith::Callback docs for info on supported signatures");
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

static_assert(
kMatches,
"Failed to find a matching signature. See the easy::HttpWith::Callback docs for info on "

"supported signatures"

)

constexpr bool has_single match = ((kMatches & (kMatches - 1)) == 0);
static _assert(
has_single match,

"Found more than one matching signature, probably due to "auto usage in parameters. See

"the easy::HttpWith::Callback docs for info on supported signatures");
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

static_assert(
kMatches,

"Failled to find a matching signature. See the easy::HttpWith::Callback docs for info on

"supported signatures”

)s

constexpr bool has_single match = ((kMatches & (kMatches - 1)) == 0);
static _assert(
has_single match,

"Found more than one matching signature, probably due to "auto usage in parameters. See

"the easy::HttpWith::Callback docs for info on supported signatures");
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

static_assert(
kMatches,

"Failled to find a matching signature. See the easy::HttpWith::Callback docs for info on

"supported signatures”

)s

constexpr bool has_single match = ((kMatches & (kMatches - 1)) == 0);
static_assert(
has_single_match,

"Found more than one matching signature, probably due to "auto™ usage in parameters. See

"the easy::HttpWith::Callback docs for info on supported signatures");
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XOTUM caeniaTtb KpaCuMBO

[He]oueBuaHoOe peLueHue

static_assert(
kMatches,

"Failled to find a matching signature. See the easy::HttpWith::Callback docs for info on

"supported signatures”

)s

constexpr bool has_single match = ((kMatches & (kMatches - 1)) == 0);
static _assert(
has_single match,

"Found more than one matching signature, probably due to "auto usage in parameters. See

"the easy::HttpWith::Callback docs for info on supported signatures");
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XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

i1f constexpr (kMatches & 1) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase& deps) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody()), GetDependencies(deps)));
};
} else 1f constexpr (kMatches & 2) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase&) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody())));
};
} else if constexpr (kMatches & 4) {
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XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

i1f constexpr (kMatches & 1) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase& deps) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody()), GetDependencies(deps)));
};
} else 1f constexpr (kMatches & 2) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase&) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody())));
};
} else if constexpr (kMatches & 4) {
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XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

i1f constexpr (kMatches & 1) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase& deps) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody()), GetDependencies(deps)));
};
} else 1f constexpr (kMatches & 2) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase&) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody())));
};
} else if constexpr (kMatches & 4) {
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XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

i1f constexpr (kMatches & 1) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase& deps) {
req.GetHttpResponse().SetContentType(http::content_type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody()), GetDependencies(deps)));
};
} else 1f constexpr (kMatches & 2) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase&) {
req.GetHttpResponse().SetContentType(http::content_type: :kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody())));
};
} else if constexpr (kMatches & 4) {
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XOTUM cpenaTtb KpaCuBO

[He]oueBuaHoOe peLueHue

i1f constexpr (kMatches & 1) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase& deps) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody()), GetDependencies(deps)));
};
} else 1f constexpr (kMatches & 2) {
func_ = [f = std::move(func)](const HttpRequest& req, const impl::DependenciesBase&) {
req.GetHttpResponse().SetContentType(http::content type::kApplicationJson);
return json::ToString(f(json::FromString(req.RequestBody())));
};
} else if constexpr (kMatches & 4) {
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XOTUM cpoenaTtb KpacuBO

[He]oueBuaHoOe peLueHue

Get()

b < Dependency =::Get ( std::string_view
&8

Register an HT TP handler by path that supports the HT TP GET method.

Definition at line of file

C++ Russia



XOTUM cpoenaTtb KpacuBO

[He]oueBuaHoOe peLueHue

Detailed Description

Helper class that can store any callback of the following signatures:

. std::string(const HitpRequest&, const Dependency&)

. std::string(const HitpRequest&)

C++ Russia
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IipaBunbHanN
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NMpocTou noaxon

FdControl: :FdControl()
: read_(current_task::GetEventThread())

, write_(current_task::GetEventThread())

{}
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18272 antoshk+ 20 0 3009228 155936 52192 R 87.6 1.0 0:16.39 event-worker 0
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FdControl: :FdControl()
: read (current task::GetEventThread())

, write_(current_task::GetEventThread())

{}
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FdControl: :FdControl()
: read (current task::GetEventThread())

, write_(current_task::GetEventThread())

{}
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NMpocTou noaxon

[He]ouyeBuaHoOe peLueHue

FdControl: : FdControl ()
: read (current task::GetEventThread())

, write_(current_task::GetEventThread())

8

FdControl: :FdControl(const ev::ThreadControl& control)
: read_(control)
, write_(control)

{}
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[He]ouyeBuaHoOe peLueHue

FdControl: : FdControl ()
: read (current task::GetEventThread())

, write_(current_task::GetEventThread())

8

FdControl: :FdControl(const ev::ThreadControl& control)
: read_(control)
, write_(control)

{}
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NMpocTou noaxon

[He]ouyeBuaHoOe peLueHue

FdControl: : FdControl ()
: read (current task::GetEventThread())

, write_(current_task::GetEventThread())

8

FdControl: :FdControl(const ev::ThreadControl& control)
: read_(control)
, write_(control)

{}
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v == vector{"*"}




C++ source #1 ¢

A~
1
2
3

A

B +-

v £ »

#1nclude <vector>
bool testl(const std::vector<int>& in) {

}

return 1in

== std:

Xx86-64 gcc (trunk) (Editor #1) & X

X86-64 gcc (trunk)

0 0 ~N O A WN R

M MNM NN NN R R R R R R R R BRBB2
o U0 &8 WNEO OOODNO O LB WNEREOGO

o B g

testl(std::vector<int, std::allocator<int> > consté&):

L7

v
Y- 8 F +-
push rbx
mov rbx,
mov edi,
call
mov rdx,
mov
mov rdi,
mov rax,
Xor ebx,
sub rax,
cmp rax,
je LL7
mov esi,
call
mov eax,
pop rbx
ret
cmp
mov esi,
sete bl
call
mov eax,
pop rbx
ret

:vector<int>{42};

7 @ -std=c++23-02

i"

rdi
pul

operator new(unsigned long)

QWORD PTR [rbx]

DWORD PTR [rax], 42

operator delete(void*,

rax
QWORD PTR [rbx+8]
ebx

rdx

pul

A

ebx

DWORD PTR [rdx], 42

operator delete(void*,

A

ebx

unsigned long)

unsigned long)

R R

O X C++ source #2 & X

O X

v A B 4+~ v £ 2

#1nclude <vector>

1
2 bool test2(const std::vector<int>& 1in) {
3 return 1n.size() == 1 && 1n[0] == 42;

4}

] X86-64 gcc (trunk)

A~ 8 Output...~

x86-64 gcc (trunk) (Editor #2) & X O X

v 4 @ -std=c++23-02 ]

Y Filter... [ Libraries J Overrides <+ Add new...~ ” Addtool...~

1  test2(std::vector<int, std::allocator<int> > const&): AT
2 mov rcx, QWORD PTR [rdi]
—_— 3 mov rax, QWORD PTR [rdi+8]
4 Xor edx, edx
5 sub rax, rcx
6 cmp rax, 4
7 jne LL1
8 cmp DWORD PTR [rcx], 42
9 sete dl
10 LL1:
11 mov eax, edx
12 ret

C' HEOutput (0/0) x86-64 gcc (trunk) i - 1351ms (699598) ~4560 lines fitered |=  Compiler License



Xo4yeTca nonpaBuTb
v == std::vector{42}



Xo4yeTca nonpaBuTb
v == std::vector{42}

Be3ne!



Xo4yeTca nonpaBuTb
v == std::vector{42}

1 Be3pe!

2 W He obA3aTenbHO NpPAM
Takou naTtTepH!



Xo4yeTca nonpaBuTb
v == std::vector{42}

1 Be3pe!

2 W He obA3aTenbHO NpPAM
Takou naTtTepH!

3 CpenaTtb 4TOObLI NOOooObHas
npobsiema bonbLie He
BO3HWKaNa



Xo4yeTca nonpaBuTb
v == std::vector{42}

Be3ne!

N He obA3aTesIbHO NpaMm
Takou naTtTepH!

CoenaTtb 4T0bObLI NOOOOHAS
npobsiema bonbLie He
BO3HWKaNa

PaboTaszio 1 oNndad KaCTOMHbIX
KOHTENHEpPOB
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Feature request B
KoMnunartop!




Cnacnbo



[ lonyXnH AHTOH

JKcnepT-pa3paboTumk C++

g antoshkka@gmail.com
g antoshkka@yandex-team.ru

o https://github.com/apolukhin
C#+ https://stdcpp.ru/
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https://github.com/userver-framework
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