Tpu ¢ NoNoBMHOM variant'a

MoTtanos [laBen

ApxuTekTop aapa pegakropos «MonOduc»

KomnaHuna «Hosble o61auyHble TeXHO/I0TUU»



[lonraa komnmnaumna
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Clang -ftime-trace

{# Chrome

chrome://tracing

Record | Save | Load | boost_variant_20.cpp.json

View Options

Flow events || Processes | I |

=11 8

[Jums . . . . |20 ms |#U0 ms
X oa -
ExecuteCompiler =
Frontend w
Source InstantateClass ] P ";"2
| Source Instantia InstantisteClazs 9
Source I.. | InstantiateClass
Source Source Source  Source E... Source I.. | InstantiateClass
Source Source 5. Source Sou Source I.. InstantiateClass %
5 Source S Sou 5. InstantisteClass §
Source 5. Sou InstantiateClass
Start 8245 ms -
Wall Durafion 308962 ms
Self Time 0.941 ms
¥ Args '
detail I"%B00ST%\include'\boost fvariant.hpp”| -

https://aras-p.info/blog/2019/01/16/time-trace-timeline-flame-chart-profiler-for-Clang/
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3a4eM HyXXeH variant

struct HueTransform; e 28 TMNOB Tpchd)opN\aulmﬁ LBEeTOB

* Jlioboe KonnmyecTtso
* Jlrobon nopagok

struct InverseTransform;

using ColorTransform = boost::variant<

* B maccuse T0/1bKO OAUH THN

HueTransform hueTransform,

InverseTransform inverseTransform,
* Tun-cymma

>3

std::vector<ColorTransform> transform;



ANbTEepPHaTUBDLI

* union
* He noggeprkmBaeT TUMNbl C KOHCTPYKTOPaMM N AeCTPYKTOpPamMu

* MOXXHO XpaHUTb YKa3aTenu
° Hy)-KHO BblAENATb U OCBO60)-KLI,aTb ANHAaMUNYECKYIO MaMATb
° HyH-(HO OoTAEeNbHO XPAHUTL TUM TEKYLWLEINO 3Ha4YeHUA

* Nepapxua obbeKTOB
* Hy>KHO BblAeNATb ANHAMMUYECKYIO NaMATb
* Het obuiero 6asoBoro tmna



OCHOBHble peannsaumnm

Boost.Variant C++11 (C++98 no Bepcmu 1.83 BKAOUNTENBHO)
Std.Variant C++17
Boost.Variant 2 C++11
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N3mepeHne BpemeHn KOMNUAAaLmnm

° Clang 22.1.3 template <size_t N>
class A {
* Boost 1.83

* STL b

* VS 2022 (Windows) struct VariantN2o :
e libstdc++ 13.3 (Linux) boost: :variant<a<e>, A<1>, ...,

double val;



Bpemsa komnunsaumm 8 Debug

Debug Compilation Time * boost::variant<... 20 ...> - 100%

120%

100%

* Jlngep

Std.Variant
Aytcangep
I I I II Boost.Variant
n I [ I [ I N STL
5 10 15 20

Linux nyqywe Windows

80%

2

60%

2

40%

2

20%

2

0

X

M Lin Std WinStd mLlinBoost2 mWinBoost2 m®LinBoost m WinBoost
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Jlngep vs aytcanaep

[
T
[2ms
300 s
s
Source ]ﬂ
i -
Sou  Source Sowrce =
Source Source Source Source s ¥ : Sowrce _
; : s |1 ms
Seurce Source Source Source Ze—e i il Source
5. Source
Source Source s &
o 5. Source i
2.
5.
Source
S..
Sou
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Bpemsa komnunaumm 60ablWMX BapUaHTOB

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Debug Compilation Time

f— —
25 50 75 100
Lin Std Win Std  esss=|in Boost 2 e \\/in Boost 2

dannosblie onepaynm -
dUKCMpPOBaHDI
Bpema Komnunauum pacrter

Jlnpep pocTta
Std.Variant (Windows)
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Std Variant (VS 2022)

[ms . . . jiwms . . . [0 s
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Romnumaauma: BblBOAb

* Bepcma kKomnumnaTtopa
* CKOpOCTb ANCKOBOM NOACUCTEMDI
* lna Std.Variant - peannsaumnsa STL

[Mpn30oBble MecTa B HOMUHALUMNM «BPEMA KOMMUNALNNY:
1. Std.variant

2. Boost.Variant 2

3. Boost.Variant



[lepcneKkTUBHbIN
BAPUAHT

Boost.Variant 2




Kak peann3oBaHbl?

template<class... VariantType>
class Variant {
int currentTypelndex;
std::uint8 t value[Size];

}s

value[Size] - pocTtaTouHO MecTa gna ntoboro TMna
currentType - WHAEKC TUNa TeKYLLero 3HaYeHmn



ROHTPAKT

¢ Bcer,u,a coaepXrKnUTt 3Ha4veHmne oaHoro m3 TMnoB
Type X | Type Y | Type Z |

* [1o ymon4aHuUo co34aETCA CO 3HaYeHMeM NepBoro B CNUCKe Tuna
Mo»KeT He 6bITb KOHCTPYKTOPA NO YMOAYAHUIO

* EC/in HY»KHO NpeacTaBUTb BapuaHT 6e3 3Ha4YeHnA — OTAENbHbIN TUT
Boost.Variant - boost: :blank
Std.Variant - std: :monostate
Boost.Variant 2 - boost: :variant2: :monostate



B yém othndme?

MopAaaoK onepaunii NPy USMeHEeHNM 3HaYEeHUA Ha HOBOE

1. Pa3spywaem ctapoe 3HayeHue
2. Co3paéem HoBOe 3HayeHune

YT10 genatb, ecnun npun cosgaHn" Bbl6pOLIJEHO UCKNtOYeHune?



Boost.Variant — ctpatermm
PoaoHoe npucBavBaHme

* [lpucBanBaem TOT XKe TUN
[lpucBanBaem TeKyLemy 3Ha4YeHMUIo

Variant
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Boost.Variant — cTpaTtermm
[lepemelleHmne

* Y ueneBoro Tuna KOHCTPYKTOP nepemelleHna noexcept
Co3aaéM BpeEMEHHbIN BapUaHT N Nepemell,aem ero
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Boost.Variant — ctpatermm
OB6BbEeKT MO YMONYAHULIO

* ECTb TMN C KOHCTPYKTOPOM MO YMOJIYaHUIO "hoexcept ?
[Mpn UCKNOYEHNU CO3AaEM 0OBEKT 3TOro TMNA

Variant

Type X
Deleted
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Boost.Variant — ctpatermm
Ronna B Kyye

* B KpaniHem cnyvae
[epen npucBamMBaHMEM KONUPYEM TEKYLLEE 3HAYEHUE B Ky4y

Variant

Type X
Deleted
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Std.Variant

* Henb3Aa BblaenATb NaMATb B Kyye
* Henb3a 3agencTBoBaTb NamaATK 6osble HeobxoamMmoro
* IckntouyeHus npu nepemelleHmnmn 6biBatoT peaKo

VERRSA RS

By
Exception

* “Valuesless by exception” - gonyctmmoe coctoaHue
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Boost.Variant 2

* “Valuesless by exception” — nnoxo
* Xotum “A never valueless variant type”
* He XOTUM BbIAENATb NAMATb B Ky4e

* 1BOMHOE XpaHuAuLLe (HO TONbKO Koraa Haao!)
* Ctporad rapaHTuUsa obpaboTKU NCKAOYEHU

Variant

Reserved
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N3mepeHns
NPOn3BOANTE/ILHOCTHU
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[ToaonbITHbIE BAPUAHTDI

* BapuaHT C «XOpoLWnMMN» TUNamm
* Boost.Variant ucnonb3yet cTpaTermio nepemeLleHumns
* Boost.Variant 2 ncnonb3syet ognHapHoe XpaHuauuie

* BapWaHT C «KNAOXMMU» TUNAMM
* Boost.Variant ucnonb3ayer cTpaTternto KON B Kyye
* Boost.Variant 2 ucnonb3yet ABOMHOE XpPaHUINULLE

* [loBepeHune Std.Variant Bcerga oa4MHaKoOBO

* Tunbl pa3Hbix pa3amepoBs: 4 6anTa, 32, 64, 96, 128



[lpncBanBaHMeE 3HaA4YEHMA TOTO e TMNa

Good Types Throwing Types
300% 300%
250% 250%
200% 200%
150% 150%
100% 100%
- I I I I I III - I I I I I I I I
0% %
Typed Type32 Typebd Type96  Typel28 TypedT Type32T Type6AT Type96T Type128T
m Std Variant m BoostVariant 2 m Boost Variant m Std Variant m BoostVariant 2 ® Boost Variant
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[TpncBamBaHWe 3HAYEHMA APYroro TMna

Good Types Throwing Types
1000% 1000%
900% 900%
800% 800%
700% 700%
600% 600%
500% 500%
400% 400%
300% 300%
200% 200%
bl Wl okl 0l
» || i il mn o i il
Typed Type32 Typebd Type96  Typel28 TypedT Type32T Type6AT Type96T Type128T
B Std Variant W BoostVariant 2 M Boost Variant B Std Variant B BoostVariant 2 B Boost Variant
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[ PoOnN3BOANTENIbHOCTb: BblBObl

* Std.Variant n Boost.Variant 2 — mokKHO bpaTb ntoboun
* Boost.Variant — ecamn HeT Apyrnx BapnaHTOB



HoBbIN BapUaHT

boost::variant2
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[TpobaemHbIN KOA

struct Result {
Variant<A, B> v;

AnotherValue* p;
}s

Result makeResult();

void test() {
Result r = makeResult();

r.p->callMeToCrash(); // v BOT 34ecb BCE nagaeTt



BMHOBHUK

// TestType.h

template <bool>
struct TestType {

TestType();
TestType(TestType&&);

std::int64_t val[4];
}s

using BadVariant =
boost::variant2::variant<
TestType<true>,
TestType<false>
>5

// TestType.cpp

template <bool X>
TestType<X>::
TestType(TestType&&) = default;

template class TestType<true>;

template class TestType<false>;

Result makeResult() {
return Result{TestType<true>{},

-}
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3aWmMTa Ha byayliee

template <bool UseDoubleStorage, typename BaseVariant>

class VariantImpl : public BaseVariant {

static_assert(BaseVariant::uses_double storage() == UseDoubleStorage);

}s

template <typename... Alternatives>

using Variant = VariantImpl<false, boost::variant2::variant<Alternaties...>>;

template <typename... Alternatives>

using DoubleStorageVariant = VariantImpl<true, boost::variant2::variant<Alternaties...>>;



PekomeHaaumnm

1. CraHpgapTt
* C++17 n HoBee — Std.Variant nnmn Boost.Variant 2
e C++11/14 — Boost.Variant 2
* no C++ 11 — Boost.Variant s Boost 1.83

Boost He ncnonb3yetcs — Std.Variant
Ctporas rapaHTua o06paboTKu ncknoyenmm — Boost.Variant 2

> W N

BbicTpaa Komnunayma — Std.Variant n cbopka Ha Linux

' Boost.Variant 2 — pacctaHoBKa noexcept 1 (onumoHaibHO)
NpoBepKa pa3mepa



bharogapHoOCTH

[TomoLlb B U3MmepeHUnAax Ha JIMHYKce
* AnekcaHap lNeTtpos
* AmnTtpun LLybuH






	Три с половиной variant'а
	Долгая компиляция
	Clang -ftime-trace
	Зачем нужен variant
	Альтернативы
	Основные реализации
	Измерение времени компиляции
	Время компиляции в Debug
	Лидер vs аутсайдер
	Время компиляции больших вариантов
	Std.Variant (VS 2022)
	Компиляция: выводы
	Перспективный вариант
	Как реализованы?
	Контракт
	В чём отличие?
	Boost.Variant – стратегии Родное присваивание
	Boost.Variant – стратегии Перемещение
	Boost.Variant – стратегии Объект по умолчанию
	Boost.Variant – стратегии Копия в куче
	Std.Variant
	Boost.Variant 2
	Измерения производительности
	Подопытные варианты
	Присваивание значения того же типа
	Присваивание значения другого типа
	Производительность: выводы
	Новый вариант
	Проблемный код
	Виновник
	Защита на будущее
	Рекомендации
	Благодарности
	Slide 34

