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Yto nenaet throw?

vold test(int i) {

throw 1i;
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8 mov rdil, rax 8 mov DWORD PTR [rax], ebx
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/* Everything from libstdc++ 1s weak,

gcc / libitm / eh_cpp.cc

to be linked into plain C applications using libitm.so.

#define WEAK

Extern "B f

__attribute_ ((weak))

struct _ cxa_eh_globals

{

vold

unsigned 1nt

) 5

extern
extern

extern

avitern

*

vold *__cxa_allocate_exception (size_t) _ITM_NOTHROW WEAK;
vold _ cxa_free_exception (void *) _ITM_NOTHROW WEAK;

volid _ cxa_throw (void *, void *, void (*) (void *)) WEAK;

voild *

caughtExceptions;

uncaughtExceptions;

cva heain ecatech (voi1d * )

TTM NOTHROW MFAKZI

Raw ﬂ;]

to avolid requiring that Llibrary

™ Top

v

—J

]



< Files ¥ master v gcc/libitm / eh_cpp.cc ™ Top

[Code] Blame Raw (L &,
77 /* Everything from libstdc++ 1s weak, to avoid requiring that Llibrary
78 to be linked into plain C applications using libitm.so. */
79 -
80 #define WEAKl __attribute_ ((weak))
81
82 extern "C" {
83
84 v struct _ cxa_eh_globals
85 {
86 void * caughtExceptions;
87 unsigned int uncaughtExceptions;
88 }i
89
90 extern void *_ cxa_allocate_exception (size_t) _ITM_NOTHROW WEAK;
91 extern void _ cxa_free_exception (void *) _ITM_NOTHROW WEAK;
02 extern void _ cxa_throw (void *, void *, void (*) (void *)) WEAK,

Q2 avtern void * cva heain ecatech (voi1d * ) TTM NOTHROW WEAK *
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extern "C" voild *

__cxxabivli:: cxa_allocate_exception(std::size_ t thrown_size) noexcept

thrown_size += sizeof (__cxa_refcounted_exception);
vold *ret = malloc (thrown_size),
#1f USE_POOL
ir firet)
ret = emergency_pool.allocate (thrown_size);

#endlf

iT {1ret)

std::terminate ();

memset (ret, 0, sizeof (__cxa refcounted_exception));

return (void *)((char *)ret + sizeof (__cxa_refcounted_exception)),




392

393 extern "C" void *

394 __cxxabivl:: cxa_allocate_exception(std::size_t thrown_size) noexcept
395 {

396 thrown_size += sizeof (__cxa_refcounted_exception),;

397

398 vold *ret = malloc (thrown_size);

399

400 #1f USE_POOL

401 i’ (1rEeL)

402 ret = emergency_pool.allocate (thrown_size);

403 #endif

404

405 1f (!ret)

406 std: :terminate ();

407

408 memset (ret, 0, sizeof (__cxa_refcounted_exception));

409

410 return (void *)((char *)ret + sizeof (__cxa_refcounted_exception));
411 Y

412

172



392

393 extern "C" void *

394 __cxxabivil::__cxa_allocate_exception(std::size_t thrown_size) noexcept
395 {

396 thrown_size += sizeof (__cxa_refcounted_exception),;

397

398 vold *ret = malloc (thrown_size),

399

400 #1f USE_POOL

401 AT (1ret)

402 ret = emergency_pool.allocate (thrown_size);

403 #endif

404

405 iy firer)

406 std: :terminate ();

407

408 memset (ret, 0, sizeof (__cxa_refcounted_exception));

409

410 return (void *)((char *)ret + sizeof (__cxa_refcounted_exception));
411 Y

412

172
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393 extern "C" void *

394 __cxxabivl::__cxa_allocate_exception(std::size_t thrown_size) noexcept
395 {

396 thrown_size += sizeof (__cxa_refcounted_exception),;

397

398 vold *ret = malloc (thrown_size),

399

400 #1f USE_POOL

401 AT L1ret)

402 ret = emergency_pool.allocate (thrown_size);

403 #endif

404

405 ar firet)

406 std: :terminate ();

407

408 memset (ret, 0, sizeof (__cXxa_refcounted_exception)),;

409

410 return (void *)((char *)ret + sizeof (__cxa_refcounted_exception));
411 Y

412

172
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393 extern "C" void *

394 __cxxabivl:: cxa_allocate_exception(std::size_t thrown_size) noexcept
395 {

396 thrown_size += slzeof (__cxa_refcounted_exception);

397

398 vold *ret = malloc (thrown_size),;

399

400 #1f USE_POOL

401 iy (1retr)

402 ret = emergency_pool.allocate (thrown_size);

403 #endif

404

405 iy firer)

406 std: :terminate ();

407

408 memset (ret, 0, sizeof (__cxa_refcounted_exception));

409

410 return (void *)((char *)ret + sizeof (__cxa_refcounted_exception));
411 Y

412

172
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

* Announpyet MmecTto noj

— 3aroJ1IoBOoK NCKJ1IIOYeHUnA
— Teno nckar4yeHMs
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

* Announpyet MmecTto noj

— 3aroJ1I0BOK UCKIO4YEeHUA
- Teno ncknryeHuA
* 3aHYNAeT 3aroJiIoBOK NCKJIKDYeHUA
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

* Announpyet MmecTto noj

— 3aroJ1I0BOK UCKIO4YEeHUA
- Teno ncknryeHuA
* 3aHYNAeT 3aroJiIoBOK NCKJIKDYeHUA

* Bo3BpallaeT ykasaTtesib Ha MeCTo AN4 Tena UCKJIloYeHns|
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

* Announpyet MmecTto noj

— 3aroJ1I0BOK UCKIO4YEeHUA
- Teno ncknryeHuA
* 3aHYNAeT 3aroJiIoBOK NCKJIKDYeHUA

* Bo3BpalldeT yKa3aTesib Ha MeCTO AJ19 Tes1a UCKJTIIYeHUA
* [To yKa3aTesito KOMMUAATOP pa3MeLllaeT NCKIYeHne
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

* Announpyet MmecTto noj

— 3aroJ1I0BOK UCKIO4YEeHUA
- Teno ncknryeHuA
* 3aHYNAeT 3aroJiIoBOK NCKJIKDYeHUA

* Bo3BpalaeT ykasaTesib HA MeCTO A/18 Te1a NCKJTI0YEeHMUSA
* [1o ykasaTento KOMNMAATOP pa3MeLllaeT NCKIlYeHmne
* Bbi3biBaeTcaA c¢xa throw
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ITaK, YTO Mbl UMeeM?

throw 4yTto-T0;

°* AnnouupyeT MecTo nop,

— 3aroJioBoK UCKJIFOYEeHUSA
— TeJ1I0 UCKJTIOUYeHUSA
* 33HYJISeT 3aroJiIoBOK UCKJIFOYEeHHUA

* Bo3BpallaeT yKa3aTeJib HA MeCTO AJ1 TeJ1a UCKJTIOYEeHUN
* [10 yKka3zaTtento KOMNUNATOP pa3MellaeT UcKJiroyeHume
* Bbi3biBaeTcaA c¢xa throw
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
extern "C" BOOST_SYMBOL_EXPORT

void* __cxa_allocate_exception(size t thrown size) throw()
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMIO  cxa_allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception

- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
static const auto orig allocate exception = []() {

void* ptr = dlsym(RTLD NEXT, " cxa allocate exception");

BOOST ASSERT MSG(ptr, "Failed to find '

return reinterpret cast<void*(*)(std::size t)>(ptr);

HOF

cXa ... ");
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hen:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
static const auto orig allocate exception = []() {
void* ptr = dlsym(RTLD NEXT, " cxa allocate exception");
BOOST ASSERT MSG(ptr, "Failed to find '

return reinterpret cast<void*(*)(std::size t)>(ptr);

HOF

cXa ... ");
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception

- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
static const auto orig allocate exception = []() {

void* ptr = dlsym(RTLD NEXT, " cxa allocate exception");

BOOST ASSERT MSG(ptr, "Failed to find '

return reinterpret cast<void*(*)(std::size t)>(ptr);

HOF

cXa ... ");
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception

- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
static const auto orig allocate exception = []() {

void* ptr = dlsym(RTLD NEXT, " cxa allocate exception");

BOOST ASSERT MSG(ptr, "Failed to find '

return reinterpret cast<void*(*)(std::size_t)>(ptr);

HOF

cXa ... ");
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception

- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
static const auto orig allocate exception = []() {

void* ptr = dlsym(RTLD NEXT, " cxa allocate exception");

BOOST ASSERT MSG(ptr, "Failed to find '

return reinterpret cast<void*(*)(std::size t)>(ptr);

HOF

cXa ... ");
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMIO  cxa_allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMIO  cxa_allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:

* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma

* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

static constexpr std::size_t kAlign = alignof(std::max_align_t);
(thrown size + kAlign - 1) & (~(kAlign - 1));

thrown size

constexpr std::size t kStacktraceDumpSize - 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
static constexpr std::size_t kAlign = alignof(std::max_align_t);
thrown size = (thrown size + kAlign - 1) & (~(kAlign - 1));

constexpr std::size t kStacktraceDumpSize - 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:

* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma

* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

static constexpr std::size_t kAlign = alignof(std::max_align_t);
(thrown size + kAlign - 1) & (~(kAlign - 1));

thrown size

constexpr std::size t kStacktraceDumpSize = 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:

* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma

* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

static constexpr std::size_t kAlign = alignof(std::max_align_t);
(thrown size + kAlign - 1) & (~(kAlign - 1));

thrown size

constexpr std::size t kStacktraceDumpSize - 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:

* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma

* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

static constexpr std::size_t kAlign = alignof(std::max_align_t);
(thrown size + kAlign - 1) & (~(kAlign - 1));

thrown size

constexpr std::size t kStacktraceDumpSize - 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:

* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma

* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

static constexpr std::size_t kAlign = alignof(std::max_align_t);
(thrown size + kAlign - 1) & (~(kAlign - 1));

thrown size

constexpr std::size t kStacktraceDumpSize - 4096
void* ptr = orig allocate exception(thrown size + kStacktraceDumpSize);
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMIO  cxa_allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception

* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
* Mnwem Tyaa stacktrace B KoMnNakTHOM BUae
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

* Mnwem Tyaa stacktrace B KoMnakTHOM BuAae

char* dump ptr = static cast<char*>(ptr) + thrown size;
constexpr size t kSkip = 1;
trace::safe dump to(kSkip, dump ptr, kStacktraceDumpSize);

[PA3Hble C++ TPIOKWK 48 / 169



Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

* Mnwem Tyaa stacktrace B KoMnakTHOM BuAae

char* dump ptr = static cast<char*>(ptr) + thrown size;
constexpr size t kSkip = 1;
trace::safe dump to(kSkip, dump ptr, kStacktraceDumpSize);

[pA3Hble C++ TPIOKK 49 /169



Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

* Mnwem Tyaa stacktrace B KoMnakTHOM BuAae

char* dump ptr = static cast<char*>(ptr) + thrown size;
constexpr size t kSkip = 1;
trace::safe dump to(kSkip, dump ptr, kStacktraceDumpSize);
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Coenaem nogmMmewinBaHme stacktrace Kk kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

* Mnwem Tyaa stacktrace B KoMnakTHOM BuAae

char* dump ptr = static cast<char*>(ptr) + thrown size;
constexpr size t kSkip = 1;
trace::safe dump to(kSkip, dump ptr, kStacktraceDumpSize);
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnangaemM pa3mep ANna aaioumpoBaHma
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM

* Mnwem Tyaa stacktrace B KoMnakTHOM BuAae

char* dump ptr = static cast<char*>(ptr) + thrown size;
constexpr size t kSkip = 1;
trace::safe dump to(kSkip, dump ptr, kStacktraceDumpSize);
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
* Mnwem Tyaa stacktrace B KoMnNakTHOM BUae
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
* Mnwem Tyaa stacktrace B KoMnNakTHOM BUae
* [IpnkanbiBaeM yKa3aTesb Ha stacktrace
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
* Mnwem Tyaa stacktrace B KoMnNakTHOM BUae
* [IpnkanbiBaeM yKa3aTesb Ha stacktrace
* Bo3Bpallaem yKasaTesib Ha storage gna tena nckryeHms
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

- Co3paém cBoto pyHKUMo  cxa allocate exception
- B Hewn:
* [MonyyaeM n3HavyanbHbi  cxa allocate exception
* [lognpaBsnanaemM pa3mep ANna aaoumMpoBaHuna
* 30BEM N3HAYa/IbHbIN MeTO C HOBbIM Pa3MepoM
* Mnwem Tyaa stacktrace B KoMnNakTHOM BUae
* [IpnkanbiBaeM yKa3aTesb Ha stacktrace
* Bo3Bpallaem yKasaTesib Ha storage gna tena nckryeHms

- lenaem metopa AnAa nonydyeHunsa stacktrace ns tekywero
NCKIFOMEeHNS
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current exception();

vold* const exc_raw_ptr = get _current _exception raw ptr(&exc_ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current _exception();

vold* const exc_raw_ptr = get _current _exception raw ptr(&exc_ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current exception();

vold* const exc_raw_ptr = get _current _exception raw ptr(&exc_ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current exception();

void* const exc_raw_ptr = get_current_exception_raw_ptr(&exc_ptr);
if (lexc raw ptr) {

return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current exception();

vold* const exc_raw_ptr = get _current _exception raw ptr(&exc_ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc_ptr = std::current_exception();
void* const exc raw ptr = get current exception raw ptr(&exc ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

namespace impl {

const char* current exception stacktrace() noexcept {
auto exc ptr = std::current exception();

vold* const exc_raw_ptr = get _current _exception raw ptr(&exc_ptr);
if (lexc raw ptr) {
return nullptr;

¥

return reference to empty padding(exc raw ptr);
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current _exception stacktrace();
if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
[/ Matches the constant from implementation
constexpr std::size_t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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MeToA NoJlydeHNa NCKTI0YeHUA

basic stacktrace from current exception(Allocator alloc) noexcept {

const char* trace = impl::current exception stacktrace();

if (trace) {
try {
// Matches the constant from implementation
constexpr std::size t kStacktraceDumpSize = 4096;

return from dump(trace, kStacktraceDumpSize, alloc);
} catch (const std::exception&) {
// ignore

¥
¥

return basic stacktrace{0®, 0, alloc};
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

try {
foo();
} catch (const std::exception&) {
auto trace = boost::stacktrace::from current exception();

std: :cout << "Tarce: << trace << '\n';
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

try {
foo();
} catch (const std::exception&) {
auto trace = boost::stacktrace::from current exception();

std: :cout << "Tarce: << trace << '\n';
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

try {
foo();

} catch (const std::exception&) {

auto trace = boost::stacktrace::from current exception();

std: :cout << "Tarce: << trace << '\n';
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

try {
foo();
} catch (const std::exception&) {
auto trace = boost::stacktrace::from current exception();

std: :cout << "Tarce: << trace << '\n';
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

Trace:
O# get data from config(std::string view) at /home/axolm/basic.cpp:600
1# bar(std::string view) at /home/axolm/basic.cpp:6

2# foo() at /home/axolm/basic.cpp:87
3# main at /home/axolm/basic.cpp:17
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

Trace:
O# get data from config(std::string view) at /home/axolm/basic.cpp:600
1# bar(std::string view) at /home/axolm/basic.cpp:6

2# foo() at /home/axolm/basic.cpp:87
3# main at /home/axolm/basic.cpp:17
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Caenaem nogmMmewnBaHume stacktrace K kaxxgomy throw!

Trace:
O# get data from config(std::string view) at /home/axolm/basic.cpp:600
1# bar(std::string view) at /home/axolm/basic.cpp:6

2# foo() at /home/axolm/basic.cpp:87
3# main at /home/axolm/basic.cpp:17
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IcknrouYeHna MmenJsieHHble?



Icknro4YeHna MmeasieHHble?
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cknrodeHnAa meaeHHble?

int nonthrowing_foo(int ) noexcept; vold throwing_foo(int );
vold without_exceptions(int 1) { vold with_exceptions(int 1) {
/] ... [/ ...
if (!'nonthrowing foo(i)) { throwing foo(i);
/] ... }

~ builtin abort();

[pA3Hblie C++ TPIOKK 84 /169



cknrodeHnAa meaeHHble?

int nonthrowing_foo(int ) noexcept; vold throwing_foo(int );
vold without_exceptions(int 1) { vold with_exceptions(int 1) {
/] ... [/ ...
if (!'nonthrowing foo(i)) { throwing foo(i);
/] ... }

~ builtin abort();
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cknrodeHnAa meaeHHble?

int nonthrowing foo(int ) noexcept; void throwing foo(int );
vold without_exceptions(int 1) { vold with_exceptions(int 1) {
/] ... /] ...
if (!nmonthrowing foo(i)) { throwing foo(i);
/] ... }

~ builtin abort();
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cknrodeHnAa meaeHHble?

int nonthrowing_foo(int ) noexcept; vold throwing_foo(int );
vold without_exceptions(int 1) { vold with_exceptions(int 1) {
/] ... [/ ...
if (!'nonthrowing foo(i)) { throwing foo(i);
/] ... }

~ builtin abort();
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cknrodeHnAa meaeHHble?

without exceptions(int): with_exceptions(int):
push rax jmp throwing foo(int)
call nonthrowing foo(int)
test eax, eax
je .LBBO 2
pop rax
ret
.LBBO 2:

call abort@PLT
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cknrodeHnAa meaeHHble?

without exceptions(int):

.LBBO 2:

[pA3Hble C++ TPHOKM

push
call

test
je

POp
ret

call

rax

nonthrowing foo(int)
eax, eax

.LBBO 2

rax

abort@PLT

with exceptions(int):

jmp

throwing foo(int)
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cknrodeHnAa meaeHHble?

without exceptions(int): with_exceptions(int):
push rax jmp throwing foo(int)
call nonthrowing foo(int)
test eax, eax
je .LBBO 2
pop rax
ret
.LBBO 2:

call abort@PLT
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NCKTroYeHna MmegJ1eHHble!

Threads 1 2 4 8 16 32 64 128
0.0% faillure 24ms 26ms 26ms 30ms 29ms 29ms 29ms 31ms
0.1% faillure 29ms 29ms 29ms 29ms 30ms 30ms 31ms 105ms
1.0% fallure 29ms 30ms 31ms 34ms 58ms 123ms  280ms 1030ms
10% failure 36ms 49ms 129ms 306ms 731Ims 1320ms 2703ms 6425ms
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MCKTroueHna MmeasieHHble!
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MCKTroueHna MmeasieHHble!

- dl iterate phdr 3axBaTbiBaeT r/nobasibHbIN MbIOTEKC
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MCKTroueHna MmeasieHHble!

- dl iterate phdr 3axBaTbiBaeT r/nobasibHbIN MbIOTEKC
- glibc 2.35 o63aBénca dl fFind object
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MCKTroueHna MmeasieHHble!

- dl iterate phdr 3axBaTbiBaeT r/nobasibHbIN MbIOTEKC
- glibc 2.35 o63aBénca dl fFind object

* Clang-16 Hayan ero NCNoOJ1Ib30BaTb
* GCC-13 Hayan ero NCcnos1b3oBaThb
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MCKTroueHna MmeasieHHble!

— dl iterate phdr 3axBaTbiBaeT rnob6asbHbi MbIOTEKC
- glibc 2.35 o63aBénca dl fFind object

* Clang-16 Hayan ero NCNoOJ1Ib30BaTb
* GCC-13 Hayan ero NCcnos1b3oBaThb
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JlaBanTe nogMeHnm
dl iterate phdr!



NaBante noameHnm dl iterate phdr
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[1(dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache );
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[1(dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache );
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

std: :atomic<PhdrCacheStorage*> phdr cache ptr{nullptr};

void Initialize() {
if (phdr_cache_ptr.load() !'= nullptr) { return; }

cache .clear();
GetOriginalDlIteratePhdr()(
[ ](dl_phdr_info* info, size_t /* size */, void* data) {
((PhdrCacheStorage*)data)->push_back(*info);
return 0;
}s
&cache_);
phdr_cache_ptr.exchange(&cache_);

¥
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NaBante noameHnm dl iterate phdr

HO Npun 3TOM CJ1OoMaroOmMcAH:.
- dlopen
- dlclose
- dlmopen
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NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);
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NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);
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NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);

[pA3Hble C++ TPIOKK 111 /169



NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);
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NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);

[pA3Hble C++ TPIOKK 113 /169



NaBante noameHnm dl iterate phdr

int dlclose(void *handle) {

using DlCloseSignature = int (*)(void*);

constexpr const char* kFunctionName = "dlclose";
static void* func = dlsym(RTLD NEXT, "dlclose");
UASSERT(func);

AssertDynamicLoadingEnabled(kFunctionName);

return reinterpret cast<DlCloseSignature>(func)(handle);
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Nasante nogMmeHnm dl iterate phdr

void AssertDynamiclLoadingEnabled(std::string view dl function name) {
i1t (phdr cache ptr) {

const auto message = fmt::format(

"userver forbids '{}' usage during components system lifetime due

"to implementation details of making C++ exceptions scalable. You
"may disable this optimization by either setting cmake option "
"USERVER_DISABLE_PHDR_CACHE or moving dynamic libraries "
"loading/unloading into components constructors/destructors."”,
dl function name);

utils::impl: :AbortWithStacktrace(message);

¥
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Nasante nogMmeHnm dl iterate phdr
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Nasante nogMmeHnm dl iterate phdr
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MCKTroueHna MmeasieHHble!

- dl iterate phdr 3axBaTbiBaeT r/nobasibHbIN MbIOTEKC
- glibc 2.35 o63aBénca dl fFind object

* Clang-16 Hayan ero NCNoOJ1Ib30BaTb
* GCC-13 Hayan ero NCcnos1b3oBaThb
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- glibc 2.35 o63aBénca dl fFind object
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* GCC-13 Hayan ero NCcnos1b3oBaThb
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3aragka npo 0x42 yka3artenb



3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe do something() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe do something() noexcept {
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[pA3Hble C++ TPIOKK 126 /169



3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb

template <class T>
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe do something() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe do something() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe declval() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

/] Structure that can be converted to reference to anything
struct ubiq lref constructor {

template <class Type>

constexpr operator Type&() const & noexcept {

return unsafe declval<Type&>();

}s
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb
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3aragka npo 0x42 ykasatenb

/] Structure that can be converted to reference to anything
struct ubiq lref constructor {

template <class Type>

constexpr operator Type&() const & noexcept {

return unsafe declval<Type&>(); // GCCs std::declval may not be
// used in potentionally evaluated contexts,
// so we reinvent it.
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe declval() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe declval() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

template <class T>

constexpr T unsafe declval() noexcept {
typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;

return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb

// This function serves as a link-time assert. If linker requires it, then

// “unsafe declval()  1is used at runtime.
voild report_if_you_see_link_error_with_this_function() noexcept;

template <class T>

constexpr T unsafe declval() noexcept {

report if you see link error with this function();

typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;
return static cast<T>(*ptr);

¥
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3aragka npo 0x42 ykasatenb

[/ This function serves as a link-time assert. If linker requires it, then

[/ “unsafe declval()  1is used at runtime.
void report if you see link error with this function() noexcept;
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constexpr T unsafe declval() noexcept {

report if you see link error with this function();

typename std::remove reference<T>::type* ptr = nullptr;
ptr += 42;
return static cast<T>(*ptr);
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3aragka npo 0x42 ykasatenb
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A 4yTO byaeT ecan...



A yTo bypeT ecamn...
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A yTo bypeT ecamn...

#include <iostream>
template <auto member ptr>

vold print() {
std::cout <<  PRETTY_FUNCTION << std::endl;
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A yTo bypeT ecamn...

#include <ilostream>
template <auto member_ptr>

vold print() {
std::cout <<  PRETTY_FUNCTION << std::endl;
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A yTo bypeT ecamn...

#include <iostream>
template <auto member ptr>

vold print() {
std::cout <<  PRETTY_FUNCTION << std::endl;
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A yTo bypeT ecamn...

#include <iostream>
template <auto member ptr>

vold print() {
std::cout << __ PRETTY_FUNCTION__ << std::endl;
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A yTo bypeT ecamn...

#include <iostream>
template <auto member ptr>

vold print() {
std::cout <<  PRETTY_FUNCTION << std::endl;
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A 4yTO byaeT ecnn...

#include <iostream>

template <auto member ptr>
void print() {
std::cout <<  PRETTY FUNCTION << std::endl;

}
struct S {

int the member name;
}os;

int main() { print<&s.the _member_name>(); }
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A 4yTO byaeT ecnn...

#include <iostream>
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void print() {
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}
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A yTo bypeT ecnn...

(& s.S::the member name) ]

void print() [with auto member ptr
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[Tony4yeHne nMeH nosen CTpyKTypbl

void print() [with auto member ptr = (& s.S::the member name) ]
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[Tony4yeHne nMeH nosen CTpyKTypbl

void print() [with auto member ptr = (& s.S::the member name)]
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DrHaNIbHbIV LLIAT
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DOrHaNbHbIV LWIAr

struct S2 {
int the member name;

short other name;
} s2;
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DOrHaNbHbIV LWIAr

struct S2 {

int the member name;
short other name;
} s2;

int main() {
const auto& [a, b] = s2;
print<&a>();
print<&b>();
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DOrHaNbHbIV LWIAr

struct S2 {

int the member name;
short other name;
} s2;

int main() {
const auto& [a, b] = s2;
print<&a>();
print<&b>();
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DOrHaNbHbIV LWIAr
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DOrHaNbHbIV LWIAr

struct S2 {
int the member name;

short other name;
} s2;

int main() {
const auto& [a, b] = s2;
print<&a>();
print<&b>();

[pA3Hble C++ TPIOKK 163 /169



[lonly4eHmne MMEH nonen CTPYKTYpbl, PUHAN

&s2.the _member name]

void print() [member ptr

&s2.other name]

void print() [member ptr
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[lonly4eHmne MMEH nonen CTPYKTYpbl, PUHAN

&s2.the_member_name]

void print() [member ptr

&s2.other name]

void print() [member ptr
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[lonly4eHmne MMEH nonen CTPYKTYpbl, PUHAN

&s2.the _member name]
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DOrHaNbHbIV LWIAr

struct sample {
int f int;
Llong T long;
}s

std::cout << boost::pfr::get _name<0, sample>() // f _1int
<< boost::pfr::get name<1l, sample>(); // f long
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