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N3basnsemcs ot chipbix ykasaTene# B liburing e

class Ring {
io_uring ring_;

/] ...
io_uring_sgex getSqe() noexcept {

return ::io_uring_get_sqe(&ring_);
1

/] ...



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

io_uring_sge& getSqe() noexcept {
return *::io_uring_get_sqge(&ring_);
1



. L. YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

std: :optional<io_uring_sqe &> getSqe() noexcept {1
auto sge = ::io_uring_get_sqe(&ring_);
if (sqe) return *sqe;

return std::nullopt;



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

std: :optional<std: :reference_wrapper<io_uring_sqge>>
getSge() noexcept {
auto sge = ::io_uring_get_sge(&ring_);
if (sqe) return *sqe;

return std::nullopt;



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

using SQERefWrap = std::reference_wrapper<io_uring_sge>;
std: :optional<SQERefWrap> getSge() noexcept {

auto sgqe = ::io_uring_get_sge(&ring_);

if (sge) return *sqe;

return std::nullopt;



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sqge&) noexcept;

auto sge = getSqge();
if (sge) prepNop(*sqe);



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sqge&) noexcept;
io_uring_sgex getSqe() noexcept;

auto sge = getSqge();
if (sge) prepNop(*sqe);



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sge&) noexcept;
std: :optional<SQERefWrap> getSge() noexcept;

auto sge = getSqge();
if (sge) prepNop(*sqe);



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sge&) noexcept;
std: :optional<SQERefWrap> getSge() noexcept;

getSqe()
.and_then(prepNop) ;



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sge&) noexcept;
std: :optional<SQERefWrap> getSge() noexcept;

getSqge()
.or_else([&] {
::io_uring_submit(&ring_);
return getSqge();

})
.and_then(prepNop);



S YA
N3basnsemcs ot chipbix ykasaTene# B liburing e

static std::optional<SQERefWrap> prepNop(io_uring_sge&) noexcept;
std: :optional<SQERefWrap> getSge() noexcept;

getSqge()
.or_else([&] {
::io_uring_submit(&ring_);
return getSqge();
})
.and_then(prepNop)
.transform([&](...) { return ::io_uring_submit(&ring_): }):
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Monadic std::optional e

std::optional<image> get_cute_cat(const image& img) {
auto cropped = crop_to_cat(img);
if (!cropped) return std::nullopt;

auto with_tie = add_bow_tie(*cropped);
if ('with_tie) return std::nullopt;

auto with_sparkles = make_eyes_sparkle(*with_tie);
if (lwith_sparkles) return std::nullopt;

return add_rainbow(make_smaller (*with_sparkles));



YA
Monadic std::optional (N

std: :optional<image> get_cute_cat(const image& img) {
return crop_to_cat(img)
.and_then(add_bow_tie)
.and_then(make_eyes_sparkle)
.map(make_smaller)
.map(add_rainbow) ;
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Monadic std::optional bie

C++23 library features

[Collapsel
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Monadic std::optional

template<
constexpr

template<
constexpr

template<
constexpr

class F >
auto and then( F&& f ) §&;

class F >
auto transform( F&& T ) &;

class F >
optional or else( F&& f ) consté§;

YA

ine

(1)
(1)

(1)
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Monadic std::optional bie

and_then/transform/or_else

1. and_then/transtorm/or_else Bosspaliaiot Hoswi std::optional

20



YA

Monadic std::optional bie

and_then/transform/or_else

1. and_then/transtorm/or_else Bosspaliaiot Hoswi std::optional
2. and_then/transform/or_else umetot ognn apryment — dyrkuma unm Callable
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Monadic std::optional bie

and_then/transform/or_else

1. and_then/transtorm/or_else Bosspaliaiot Hoswi std::optional

2. and_then/transform/or_else umetot ognn apryment — dyrkuma unm Callable

3. and_then npuHMMaeT kak apryMeHT GyHKUMIO C OAHUM QPTYMEHTOM — 3HAYEHMEM
std::optional 1 Bosspawaioutyio Hoewil std::optional (He obasaTensHo Ty xe
cneumManmn3aumio)
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Monadic std::optional bie

and_then/transform/or_else

1. and_then/transtorm/or_else Bosspaliaiot Hoswi std::optional

2. and_then/transform/or_else umetot ognn apryment — dyrkuma unm Callable

3. and_then npuHMMaeT kak apryMeHT GyHKUMIO C OAHUM QPTYMEHTOM — 3HAYEHMEM
std::optional 1 Bosspawaioutyio Hoewil std::optional (He obasaTensHo Ty xe
cneumManmn3aumio)

4. transform npuHMMaET kak aprymeHT GyHKUMIO C OAHMM APIYMEHTOM — 3HAYEHMEM
std::optional 1 BosspauwaioLlyo Hosoe 3HaueHne (kpome maccueos, std:in_place_t
unm std:nullopt_t)
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Monadic std::optional bie

and_then/transform/or_else

1. and_then/transtorm/or_else Bosspaliaiot Hoswi std::optional

2. and_then/transform/or_else umetot ognn apryment — dyrkuma unm Callable

3. and_then npuHMMaeT kak apryMeHT GyHKUMIO C OAHUM QPTYMEHTOM — 3HAYEHMEM
std::optional 1 Bosspawaioutyio Hoewil std::optional (He obasaTensHo Ty xe
cneumManmn3aumio)

4. transform npuHMMaET kak aprymeHT GyHKUMIO C OAHMM APIYMEHTOM — 3HAYEHMEM
std::optional 1 BosspauwaioLlyo Hosoe 3HaueHne (kpome maccueos, std:in_place_t
mnm std::nullopt_t)

5. or_else npuHMmaeT Kak aprymeHT GpyHKUMIO 6e3 APryMEHTOB 1 BO3BPALLAIOLLYIO
HoBbIM std::optional ot Toro xe Tmna
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bonbwe 06&pTok bory ob6EpTok DiO®

class Descriptor {
int fd_;
i
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YA

bonbwe 06&pTok bory ob6EpTok DiO®
class Descriptor {
int fd_;
public:

explicit Descriptor(const charx path, int flags);
~Descriptor() { ::close(fd_); }
Fi
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bonbwe 06&pTok bory ob6EpTok DiO®
class Descriptor {
int fd_;
public:

explicit Descriptor(const char* path, int flags);
~Descriptor() { ::close(fd_); }

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

i

27



YA

oo oo A
bonbwe 06&pTok bory ob6EpTok DiO®
class Descriptor {
int fd_;
public:

explicit Descriptor(const char* path, int flags);
~Descriptor() { ::close(fd_); }

Descriptor(const Descriptor&) = delete;
Descriptor& operator=(const Descriptor&) = delete;
Descriptor(Descriptor&&) noexcept;

Descriptor& operator=(Descriptor&&) noexcept;

28



bonbwe 06&pTok bory ob6EpTok

class Descriptor {

int fd_;

public:

explicit Descriptor(const charx path, int flags);
~Descriptor() { ::close(fd_); }
Descriptor(const Descriptor&) = delete;

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

Descriptor(Descriptor&&) noexcept;
Descriptor& operator=(Descriptor&&) noexcept;
auto value() const noexcept { return fd_; }

YA

ine
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bonbwe 06&pTok bory ob6EpTok DiO®

Descriptor::Descriptor(const char* path, int flags)
: fd_(::open(path, flags)) {

if (fd_ < 0) throw std::system_error{
errno,
std: :generic_category(),
path};

30
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bonbwe 06&pTok bory ob6EpTok DiO®
class Descriptor {
/] ...
public:

static Descriptor create(
const char* path, int flags) noexcept;
/] ...
private:
Descriptor(int fd) : fd_(fd) noexcept {}
i
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bonbwe 06&pTok bory ob6EpTok DiO®

Descriptor Descriptor::create(
const char* path, int flags) noexcept {

auto fd = ::open(path, flags);
if (fd >= 0) return Descriptor{fd};

2?7
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bonbwe 06&pTok bory ob6EpTok e

Descriptor | err Descriptor::create(
const char* path, int flags) noexcept {

auto fd = ::open(path, flags);
if (fd >= 0) return Descriptor{fd};

return errno;

33
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bonbwe 06&pTok bory ob6EpTok DiO®

struct CreateResult {
union A
Descriptor desc;
int err;
b
bool ok;
b

34
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bonbwe 06&pTok bory ob6EpTok e

CreateResult Descriptor::create(
const char* path, int flags) noexcept {

auto fd = ::open(path, flags);
if (fd >= 0)
return {
.desc = Descriptor{fd},
.0k = true,
b
return {
.err = errno,
.0k = false,
b

35
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bonbwe 06&pTok bory ob6EpTok e

std: :variant<Descriptor, int> Descriptor::create(
const char* path, int flags) noexcept {

auto fd = ::open(path, flags);
if (fd >= 0) return Descriptor{fd};

return errno;

36



YA

std::expected! e

std: :expected<Descriptor, int> Descriptor::create(
const char* path, int flags) noexcept {

auto fd = ::open(path, flags);
if (fd >= 0) return Descriptor{fd};

return std::unexpected{errno};

37
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Andrei Alexandrescu “Expect the expected” e

Il
I

Implementation (partial)

template<class T, class E> class expected {
union { T yay; E nay; };
bool ok = true;
public:
expected() { new(&yay) T(); }
expected(const T& rhs) { new(&yay) T(rhs); }
(

expected(const unexpected<E>& rhs) : ok(false) {
new(&nay) E(rhs.value());
}
template<class U = T> explicit expected(U&& rhs) {
new(&yay) T(forward<U>(rhs));
Expect the
expected

39



std::expected

C++23 library features

<expected>

C++23 feature

Paper(s)
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std::expected e

Observers
operator-> accesses the expected value
operator* (public member function)

operator bool checks whether the object contains an expected value
has_value (public member function)

returns the expected value

value (public member function)
returns the unexpected value
error : :
(public member function)
value_or returns the expected value if present, another value otherwise

(public member function)



std::expected

Y

e

Monadic operations

and_then

transform

or_else

transform_error

returns the result of the given function on the expected value if it exists; otherwise, returns the
expected itself

(public member function)

returns an expected containing the transformed expected value if it exists; otherwise, returns the
expected itself

(public member function)

returns the expected itself if it contains an expected value; otherwise, returns the result of the
given function on the unexpected value

(public member function)

returns the expected itself if it contains an expected value; otherwise, returns an expected
containing the transformed unexpected value

(public member function)

42
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Monadic std::expected e

* and_then

* transform

e or_else

* transform_error

43



Monadic std::expected and_then

[ ToMHWMaeT Kak apryMeHT GYyHKTOP

Ecnn T = void dyHKTOp He fomxeH NPUHMMATL QPryMEHTHI

Ecrin T 1= void ¢yHKTOp OOMKEH NPUHMMATL KOK APryMEHT 3HaueHme 13 expected
DyHKTOP OOMXEH BO3BPALLATL HOBHIM expected

Bosspaluaemsiin expected MOXET MMETb HOBBIM TUM 3HAYEHMS

OO WO N —

Bosepaliaembiit expected 0OMKEH MMETH TOT Xe& CaMbI TUM OLIMOKM

YA

e
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Monadic std::expected transform N

[ ToMHWMaeT Kak apryMeHT GYyHKTOP

1.

2. Econ T =void dyHkTOP HE gOnXeH NPUHUMATL APTYMEHTH

3. Ecnm T |= void dyHKTOp AOMXEH MPUHUMATL KOK APryMEHT 3Ha4YeHne 13 expected

4. DOyHKTOp MOXET BO3BPALLATL NO4TM NIOBOM TN, aaxe void

5. DyHkTOp He gonxeH Bo3spallats std:unexpected, std::unexpect_t, std::in_place_t,
reference

6. Bosepaulaemoe sHaueHne obepHeTcs B HOBLIM expected ¢ Tem xe Trnom owmbkm
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Monadic std::expected or_else

[ ToMHWMaeT Kak apryMeHT GYyHKTOP

DyHKTOP BCErAA AOMKEH BCEMAA NPUHUMATE OAMH APTYMEHT — OWMNOKY
DyHKTOP OOMXEH BO3BPALLATL HOBBIM expected

Bosepallaembiit expected MOXET MMETb HOBBIA THM OLLIMOKM
Bosspatiaemsiit expected [ONXEH MMETL TOT XE CAMbIM TUM 3HAYEHMUS

A N

YA

e
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Monadic std::expected transform_error

A N

[ ToMHWMaeT Kak apryMeHT GYyHKTOP

DyHKTOP BCETAA OOMKEH BCETAA MPUHUMATL OAMH APryMEHT — OLIMOKY
DyHKTOP MOXET BO3BPALIATL NOYTH OO0 TU

Bosepallaemoe sHaveHme He moxeT BbiTb void 1 unexpected
Bosspatliaemoe 3HaueHne obepHeTcs B HOBHIN expected ¢ Tem xe TMnom

3HAYEHNA

YA

e
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scst I‘l‘

/ dev/scst_user peckpmntop

1. Pabota ¢ /dev/scst_user yepes ioctl

2. ['lou OTKPBITMM OeCKPMNTOPA CO3AAIOTCS AAPOBLIE CTRYKTYPH! HA
KOTOPHIE MOXHO MOCMOTPETL YEPES SYSIS

3. CTpyKTypbl AOMKHLI ObiThb YAANEHb NOCE 3AKPLITUS AECKPMNTOPA

48
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[lpobnema c scst DiO®

TEST(Foo, CreateDiskl) {
auto dev = scst::Dev{getScstUserDevDesc()};

ASSERT_TRUE(std: :filesystem::exists(getPathToSysFs()));
}.

TEST(Foo, CreateDisk2) {
auto dev = scst::Dev{getScstUserDevDesc()};

ASSERT_TRUE(std: :filesystem::exists(getPathToSysFs()));

49
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scst I‘l‘

| Running 2 tests from 1 test suite.
| Global test environment set-up.
2 tests from Foo
Foo.CreateDiskl
Foo.CreateDiskl (1 ms)
L RUI | Foo.CreateDisk2
unknown file: Failure
C++ exception with description "Error registering SCST device: Cannot allocate memory" thrown in the test body.
Foo.CreateDisk2 (@ ms)

| 2 tests from Foo (1 ms total)

Global test environment tear-down
=] 2 tests from 1 test suite ran. (1 ms total)
| 1 test.
1 test, listed below:
Foo.CreateDisk2

1 FAILED TEST

50



scst

[95135]:
[95135]:
[95135]:
[95136]:
[95136] :
[95136] :
[95136] :
251351
[95135]:
[95135]:
[95137]:
[95137]:
95137
85134
[95414]:
[95414]:
[95414]:
[95415]:
[95415]:

[95415]:
[95415]:

YA

e
scst: Virtual device handler TestDev for type @ registered successfully
scst_user: Attached user space virtual device "TestDev"
scst: Attached to virtual device TestDev (id 1)
scst_user: Releasing dev TestDev
scst: Detached from virtual device TestDev (id 1)
scst_user: Detached user space virtual device "TestDev"
scst: Device handler "TestDev" unloaded
scst: Virtual device handler TestDev for type @ registered successfully
scst_user: Attached user space virtual device "TestDev"
scst: Attached to virtual device TestDev (id 2)
scst_user: Releasing dev TestDev
scst: Detached from virtual device TestDev (id 2)
scst_user: Detached user space virtual device "TestDev"
scst: Device handler "TestDev" unloaded
scst: Virtual device handler TestDev for type @ registered successfully
scst_user: Attached user space virtual device "TestDev"
scst: Attached to virtual device TestDev (id 3)
scst_user: Releasing dev TestDev
scst: Detached from virtual device TestDev (id 3)

scst_user: Detached user space virtual device "TestDev"
scst: Device handler "TestDev" unloaded
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bonbwe 06&pTok bory ob6EpTok DiO®

class WaitWrapper {
std: :shared_ptr<IWaitStrategy> wait_;
public:
~WaitWrapper() 1
wait_->wait();
1

int value() const noexcept;

i
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bonbwe 06&pTok bory ob6EpTok DiO®

class WaitWrapper {
std: :shared_ptr<IWaitStrategy> wait_;
std: :aligned_storage_t<sizeof(Descriptor)> desc_;
public:
~WaitWrapper() 1
std: :destroy_at(reinterpret_cast<Descriptor*>(&desc_));
wait_->wait();

}.

auto value() const noexcept;

i
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bonbwe 06&pTok bory ob6EpTok DiO®

class WaitWrapper {
std: :shared_ptr<IWaitStrategy> wait_;
e e i T
public:
~WaitWrapper() 1
std: :destroy_at(reinterpret_cast<Descriptor*>(&desc_));
wait_->wait();

}.

auto value() const noexcept;

i
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deprecation of aligned_storage/aligned_union N




YA

bonbwe 06&pTok bory ob6EpTok DiO®

template <typename T>
using aligned_storage = alignas(T) std::bytelsizeof(T)];

56
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bonbwe 06&pTok bory ob6EpTok DiO®

class WaitWrapper {
std: :shared_ptr<IWaitStrategy> wait_;
alignas(Descriptor) std::byte desc_[sizeof(Descriptor)];
public:
~WaitWrapper() 1
std: :destroy_at(reinterpret_cast<Descriptor*>(&desc_));
wait_->wait();

}.

auto value() const noexcept;

i
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1. MoHagunyeckmit std::optional — npukoneHo
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1. MoHagunyeckmit std::optional — npukoneHo
2. std::expected — ewe npukonbHei
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3aktovyeHme DO

1. MoHagunyeckmit std::optional — npukoneHo

2. std::expected — ewe npukonbHen

3. aligned_storage/ aligned_union — 1 6yay nomHuTs BaC
BCeraa
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