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CopeprxkaHue

* Ha C++ 6onblue He NULYT?
* C++vs. Asm

* C++vs. Rust

*C++vs.Go

* C++vs. (Java + C#)

* Cnabble mecTa C++

* YUTO C3TUM OoenaTtb
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- KoMMeHTa PUW, NOXXeNaHUs Cnocob onnatbl
HesameHuUMbIn C++ KomaHga fiHgekc.Takeu



3aonyxaeHue N°1

Ha C++ Boblle HE NULLYT MPOrpamMm

He3zameHuMbIN C++



[lporpammbil

He3zameHMbIN C++ 6/122



[Tporpammbl * [TOMCKOBbIE ABUKKM
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[Tporpammbl * [TOMCKOBbIE ABUKKM
* BONbLIMHCTBO BbICOKOHArPYXEHHbIX Nporpam (Takcu)
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[lporpammbil

He3zameHuMbIN C++

* [ [loncKoOBbIE OBUNXKU

* BOMBbLUMHCTBO BbICOKOHArPYXXEHHbIX Nporpam (Takcu)

* l/Irpbl

* bpay3epbl

* Cneuac

D(

DEKTbl N aHMaLNA
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[Tporpammbl * [TOMCKOBbIE ABUKKM
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[Tporpammbl * [TOMCKOBbIE ABUKKM
* BONbLIMHCTBO BbICOKOHArPYXEHHbIX Nporpam (Takcu)

* l/Irpbl
* bpay3epbl

* CneusdoekTbl M aHnMaL S
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* ABTOMPOM

* 33aBObI

* brpxa

* OPUCHbIE MPUNOXKEHUS
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OK, yem C++ npuBnekaer
cerogoHsa?
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C++ + zero-overhead

HeszameHuMbIN C++ 22 /122



C++ + zero-overhead
+ HeorpaHM4yeHHblIe BO3MOXHOCTU
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He3zameHuMbIN C++

+ zero-overhead

+ HEOIrpaHM4YeHHbIE BO3MOXXHOCTW

+

OO0 ePXKa OrPOMHOI0 KONnmMyec

Bd

J1d

HDOPM
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He3zameHuMbIN C++
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He3zameHuMbIN C++
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He3zameHuMbIN C++

+ zero-overhead

+ HEOIrpaHM4YeHHbIE BO3MOXXHOCTW

+

OO0 ePXKa OrPOMHOI0 KONnmMyec

+ Oe30nacHoOCTb?

+ HeOONbLLUOW PaHTaANM

Bd

J1d

HDOPM
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CpaBHUM C ApYyrmMu 13blkamu!



C++vs. Asm



C++vs. Asm
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C++vs. Asm + Accembnep NoO3BONSET BbXXaTb MaKCUMYM 113
Kenesa
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C++vs. Asm + Accembnep NoO3BONSET BbXXaTb MaKCUMYM 113
Kenesa

- HenepPeHoOCMbIN KO
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C++vs. Asm + Accembnep NoO3BONSET BbXXaTb MaKCUMYM 113
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C++vs. Asm + Accembnep NoO3BONSET BbXXaTb MaKCUMYM 113
Kenesa

- HenepPeHoOCMbIN KO
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C++vs. Asm + Accembnep NoO3BONSET BbXXaTb MaKCUMYM 113
Kenesa

- HenepPeHoOCMbIN KO

- OYeHb MefljieHHas Pa3pPaboTka

- He Bcerpga bbicTpee
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3abnyxaeHue N°2

bonblwne nporpammbl Ha C++ paboTatloT MealeHHee Yem
Ha ASM

He3zameHuMbIN C++



C++ vs. Asm (nnm Kak 3aBanmntb Asm pa3paboTymka)

X % 2361 == 7
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C++ vs. Asm (nnm Kak 3aBanmntb Asm pa3paboTymka)

“)> C @ ® @ godbolt.org 0% | o O % M m =
€ Egmglkgs | Add... ™ I More ¥ | | Sharev I Other ¥ I Policies ¥ |
C++ source #1 X O < x86-64 gce (trunk) (Editor #1, Compiler #2) C++ X El_ﬁ
A B +~- F C++ v x86-64 gcc (trunk) v @&  -O2 -std=c++2a -Wal | ¥
1 auto foo(unsigned x) { o A-~ -
2 return x % 2361 == 7;
3 }\ B 11010 [ .LXo0: ib.f: M.text M/ M\s+ Mintel [MDen

M Libraries¥ < Addnew..~ &3 Addtool...~

1 foo(unsigned 1int):

2 imul edi, edi, 254678281
sub edli, 1782747967

cmp edl, 1819130

setbe al

ret

O O o W
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C++ vs. Asm (nnm Kak 3aBanmntb Asm pa3paboTymka)

US> Lylicu J .
(X * C3) + C4 <= 2 * C4, where

C3 1s modular multiplicative 1inverse of (unsigned) C1 and 1<<prec and

C4 1s ((1<<(prec - 1) - 1) / C1).

IT C1 1s even, S = ctz(C1), use

((X *C3) +C4) r>S <= (C4 > (S - 1))

where C3 1s modular multiplicative 1nverse of (unsigned)(C1>>S) and 1<<prec
and C4 1s ((1<<(prec - 1) - 1) / (C1>>S)) & (-1<<8).

T See the Hacker's 3RKlgt book, section 10-17. */

enum tree_code
maybe_optimize mod_cmp (enum tree_code code, tree *arg0®, tree *argil)

{
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C++ vs. Rust



C++ vs. Rust
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C++ vs. Rust + OTN4YHag 0e30NacHOCTb?
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C++ vs. Rust + OTN4YHag 0e30NacHOCTb?

+ [loTeHLuUManbHasg BO3MOXHOCTb ONTUMM3UNPOBATH
nyywe C++
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3abnyxaeHume N°3

Rust bonee/Takom xe Npomn3BoanTENbHbIV Kak C++

He3zameHuMbIN C++



AHaToMuma kKomnunsatTopa (ynpoLweHHO)

- ; I

Middle end

Alpha X86_64 N
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C++ vs. Rust

— d @ () & https://godbolt.org 150% | | oo w N @O =
{E Egmglégg ‘ Add...~ H More ~ ‘ Sharev || Other~ || Policies ~
Rust source #2 X | rustc beta (Editor #2, Compiler #1) Rust O X< | C++source#l X | x86-64 clang (trunk) (Editor #1, Compiler #2) C++ O x
A~ BSave/load = Addnew..~ Rust v A~ B sSave/load = Addnew...~ J Cpplnsights C++ v

1 1 #include <array>

2 2

3 pub fn mutate(i:u8) -> [u8; 6] { 3 auto mutate(std::uint8_t 1) {

4 let mut numbers = [1u8, 1, 3, 4, 5, 6]; 4 std: :array<std::uint8_t, 6> numbers = {1, 1, 3, 4, 5, 6};

5 for (j, elem) in numbers.iter_mut().enumerate() { 5 for (int j = ©0; auto& v: numbers) {

6 *elem += jJ as u8 6 V += J++;

7 } 7 }

3 numbers 3 return numbers;

9 } 9

Diff rustc beta vs x86-64 clang (trunk) X O x
A~ Leftt  rustcbeta-O v Right:  x86-64 clang (trunk) -O2 -s... ¥

1 -example: :mutate: ] 1 +mutate(unsigned char): # @mutate(unsigned char) ]

2 - push rax 2+ mov byte ptr [rsp - 8], 1

3- mov byte ptr [rsp], 1

4 add dil, 1 3 add dil, 1

5= mov byte ptr [rsp + 1], dil 4+ mov byte ptr [rsp - 7], dil

6 = mov dword ptr [rsp + 2], 101254917 5+ mov dword ptr [rsp - 6], 185140997

7 - mov byte ptr [rsp + 5], 11 6+ movzx ecx, word ptr [rsp - 4]

8- movzx ecx, word ptr [rsp + 4]

9 shl rcx, 32 7 shl rcx, 32
1@ = mov eax, dword ptr [rsp] 8+ mov eax, dword ptr [rsp - 8] .
11 or rax, rcx 9 or rax, rcx
12 = pop rcx .
13 ret 10 ret
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C++ vs. Rust BpPoAe HopM.
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C++ vs. Rust BpPoAe HopM.

[Tepexonnm Ha Rust?
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C++ vs. Rust BpPoAe HopM.

[Tepexonnm Ha Rust?

Oh, wait!..
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C++ vs. Rust BpPoAe HopM.

[Tepexonnm Ha Rust?

Oh, wait!..

C - C++ —noop
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C - Rust

e unsafe {} = HeT be3onacHOCTU
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C - Rust

e unsafe {} = HeT be3onacHOCTU

* HeT BO3IMOYKHOCTW Mcnonb3oBaTb C headers

* Haoo reHepupoOBaTb CBOU

- ObHoBNneHune 6udnmnotek — bOJ1b!
- Hapo headers pykaMmun oonatymBaTh

- MyumnTtenbHble cTpaaaHusd c borrow checker Ha
CNTOXXHbIX C npoekTax
[https://hackernoon.com/why-im-dropping-
rust-fd1c32986c88]
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C - CH++

He3zameHuMbIN C++

bepéTe n ncnonb3lyete C headers

* OBopavmBae

€ B KJ1aCChbl

O HEODXOOMMOC
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3abnyxaeHue N°4

| [lporpamMma HanMCaHHas Ha 93blKe RUSE X HE COOePXNT
OLLNOOK

He3zameHuMbIN C++



Anything

e unsafe MM aHanorMm = Het OEe30MNacHOCTU
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Anything

He3zameHuMbIN C++

e unsafe MM aHanorMm = Het OEe30MNacHOCTU

* 2C/1M Balla NPOrpaMma KoM
3HAYUT YTO BCEé OK

4

CH, 2

O eLle He
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C++vs. Go



C++vs. Go
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~

+ ACUHXPOHHOCTb Y MHOFONTOYHOCTb HA OCHOBE
KOPYTVH
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~

+ ACUHXPOHHOCTb Y MHOFONTOYHOCTb HA OCHOBE
KOPYTVH

e Boost.Fibers
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~

+ ACUHXPOHHOCTb Y MHOFONTOYHOCTb HA OCHOBE
KOPYTVH

* Boost.Fibers
* Yandex.Taxi userver
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~

+ ACUHXPOHHOCTb Y MHOFONTOYHOCTb HA OCHOBE
KOPYTVH

* Boost.Fibers
* Yandex.Taxi userver
* Quantum
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C++ VS. Go - <BEJIMKOe MHO)XeCTBO~

+ ACUHXPOHHOCTb Y MHOFONTOYHOCTb HA OCHOBE
KOPYTVH

* Boost.Fibers

* Yandex. [axi userver
* Quantum

* Folly fibers

* Coroutines TS

* C++20
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Python vs. Go (GO cKkopee KOHKYPeHT Python, yem C++
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3abnyxaeHue N°5

beHYMaPKK MOKa3bIBaKOT YTO NPOrapMmbl Ha X DbICTpee
C++
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[106p0o NoXanoBaTb B MUP
«YeCTHbIX» beHYMapKOoB!



TunNn4yHbIE * OTKNOYaEeTCa COOPLLUMK MYCOP3
OLMNOKU
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TUNMYHbBbIE e OTKMHOYaETCA COOPLUMK MYCOPa
OLLUNOKW e Kog HanucaH He Ha C++
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TUNMNYHLIE * OTKIOYaEeTCa COOPLLMK Mycopa
OLLUNOKW e Kog Ha C++ HanwcaH B ctune float* f = new float;
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TunnyHble
OLLNOKW

He3zameHuMbIN C++

* OTKNOYaEeTCa COOPLLUMK MYCOP3

e Koo Ha C++ HanmcaH B ctune float™ f = new float;

* Ha X Ha

MCaHa Opyras

DOrpPaMMa
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TunnyHble
OLLNOKW

He3zameHuMbIN C++

* OTKNOYaEeTCa COOPLLUMK MYCOP3

e Koo Ha C++ HanmcaH B ctune float™ f = new float;

* Ha X Ha

* TecTnpyeTcsa OMbnMoTeka a He F93blK

MCaHa Opyras

DOrpPaMMa
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3abnyxaeHue N°6

COopLLMK MyCcOpa He 0oDaBNAET HakaOHbIX PACXOL0B

He3zameHuMbIN C++



Mark and sweep
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structures

struct list node {
list_node* next;
list node* prev;

}s

struct slist_node {

slist node* next;

}s
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structures

vector<void*> root;
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structures

vector<void*> root; // root[0] — 3710 slist node umanm list node?
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structures

vector<void*> root; // CKonbKO ykKa3aTenem n rae oHu?

vector<Object*> root;
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structures

struct list node {
__meta vptr;
list_node* next;
list node* prev;

}s

struct slist node {
__meta vptr;

slist _node* next;
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Stop the world * Bce NOTOKM OCTaHaBIMBAOTCS

0)
E
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Stop the world * Bce NoTOKM OCTaHaABNMBAOTCA
* [TpoxoarM No Bcem y3nam rpada, noMmeyas

O0OCTUXKUMbIE Y3/bl

0)
E
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Stop the world * Bce NoTOKM OCTaHaABNMBAOTCA
* [TpoxoarM No Bcem y3nam rpada, noMmeyas

O0OCTUXKUMbIE Y3/bl
« 0777

0)
E
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Stop the world * Bce NoTOKM OCTaHaABNMBAOTCA
* [TpoxoarM No Bcem y3nam rpada, noMmeyas

O0OCTUXKUMbIE Y3/bl
« 0777

* Profit

0)
E

HeszameHuMbIN C++ 85/122



Stop the world * Bce NoTOKM OCTaHaABNMBAOTCA
* [TpoxoarM No Bcem y3nam rpada, noMmeyas

O0OCTUXKUMbIE Y3/bl
« 0777

* Profit

@ * Ha coBpemeHHOM xene3e bosblle 1 aapal
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Stop the world * Bce NoTOKM OCTaHaABNMBAOTCA
* [TpoxoarM No Bcem y3nam rpada, noMmeyas

O0OCTUXKUMbIE Y3/bl
« 0777

* Profit

* [Tpn KaXkgom cOopKe MyCOopa Mbl MPOXOOAMMCS MO
BCEM Y3/1aM = MNOCTOAHHO NEPENPOBEPASA XKIMBbIE
V3/1bl

@ * Ha coBpemMeHHOM xenese bonblie 1 agpal
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No stop the * Hyero He oCTaHaBNMBAETCS
world

0)
E
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No stop the * Hyero He oCTaHaBNMBAETCS
world * MHOrONOTOYHO Pa3brpaeM Mycop

0)
E
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No stop the * Hyero He oCTaHaBNMBAETCS
world * MHOrONOTOYHO Pa3brpaeM Mycop

* Ypal
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No stop the * Hyero He oCTaHaBNMBAETCS
world * MHOrONOTOYHO Pa3brpaeM Mycop

* Ypal

* HO
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No stop the * Hyero He oCTaHaBNMBAETCS
world * MHOrONOTOYHO Pa3brpaeM Mycop

* Ypal
* HO

* HaM HYXHO CUHXPOHM3MPOBATb BCE MOTOKM Yepes
aTOMapPHbIe MHCTPYKLMN
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No stop the * Hyero He oCTaHaBNMBAETCS

world * MHOronoTo4YHO Pa3bupaemM Mycop
* Ypa!
* HO

* HaM HYXHO CUHXPOHM3MPOBATb BCE MOTOKM Yepes
aTOMapPHbIe MHCTPYKLMN

* 9TO OYeHb I0POro, ecnm He Mbl NocnegHNMU
TPOranm pecypc
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No stop the * Hyero He oCTaHaBNMBAETCS

world * MHOrONOTOYHO Pa3brpaeM Mycop
* Ypal

e HO

* HaM HYXHO CUHXPOHM3MPOBATb BCE MOTOKM Yepes
aTOMapPHbIe MHCTPYKLMN

* 9TO OYeHb I0POro, ecnm He Mbl NocnegHNMU
TPOranm pecypc
* Mbl Jenaem 3TO NPW Kaxkaowm cobopke mycopa!
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+ He npoxoamnm
NNLLHWE pa3bl
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structures

struct list node {
shared ptr<list node> next; // atomic refcounter
shared ptr<list node> prev; // atomic refcounter
}s
struct slist node {

shared ptr<slist _node> next; // atomic refcounter

}s
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JTO elle He Bce!

shared ptr<Object> some;
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JTO elle He Bce!

shared ptr<Object> some; // Ckopo byaeTt 60/bHO!
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JTO elle He Bce!

shared ptr<Object> some; // Ckopo byaeTt 60/bHO!

shared ptr<Object> prev = some.a; // ...
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JTO elle He Bce!

shared ptr<Object> some; // Ckopo byaeTt 60/bHO!

shared ptr<Object> prev = some.a; // ...

prev.a = some; // Unknndeckne ccbiiku!
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C++vs. (Java + C#)



C#?? Java
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CH ?? Java * CM. «CHopLmkn Mycopa»
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Logstash - [Nporpamma ang cbopa, TpaHchopMaLLMn U
CKNAaAMPOBaHMS NOTOB.

becnnaTtHoe 1 o4eHb nonynapHoe Open Source
OUNNOYXeHWe Ha Java.

YTO MOYKeT NONTU He TaK?
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Logstash - [Nporpamma ang cbopa, TpaHchopMaLLMn U
CKNAaAMPOBaHMS NOTOB.

becnnaTtHoe 1 o4eHb nonynapHoe Open Source
OUNNOYXeHWe Ha Java.

YTO MOYKeT NONTU He TaK?

»CPU 2%MEM COMMAND
505,5 2,9 java

66,9 1,4 daemon

eHMbIN C++ 105/122



Cnabble mecTta C++




HeszameHuMbIN C++ 107 /122



C++ - CKPbITbIN BbICOKKI MOPOT BXOXKAEHNS

- HEOrPAHUYEHHbIE BO3MOXHOCTU
- Npobnembl ¢ 6e30MaCcHOCTbIO
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He3zameHuMbIN C++

- CKPbITbIV BbICOKNIW MOPOTI BXOXAEH WS

- HEOrPAHUYEHHbIE BO3MOXHOCTU
- Npobnembl ¢ 6e30MaCcHOCTbIO

- OTCYTCTBUE MU3KOPODOYHOCTH

- KpoLLeYyHas CcTa

HaPT

as bnonmoTeka

- OTCYTCTBME rOTOBOU MHPPACTPYKTYPbI
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OK, auyTto gpenatb TO?



«— & @ [ & stdcpp.ru “on W ¥ I @O =

‘ ++ M RSS Ru En yndx-antoshkka,

Pr21 C++ POCCA stdcppru

Ins Tex, KTO NponycTun BcTpedy B nekabpe:
T — Obaop ecTpeun KoMWTETa NO CTAHOAPTU3AUNKA
N C++ B Cad-Owero, CWA — AHTOH MNonyxuH
THEHIMA youtube.com/watch?v=QaD0OaL...
— Mogynu B C++ — I MUTPUA KoXeBHWKOB
youtube.com/watch ?v=p8MKT.J...

HC PYEUWA MO NMoAroToBKE pProposd B YouTube @YouTube

E——
O

[ loMOraem rotoB/Tb NPeAOKEHNA
ONS 3aWNTbl neped paboyeun rpynnov .
KomuteTta |ISO C++

HoBocTu
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VITOornm

He3zameHuMbIN C++



NToru
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NTorn *C++Besne
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NTorn *C++Besne
* C++ KpanHe nonynsapeH
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NToru *C++Besne
* C++ KpanHe nonynsapeH

* C++ - caMbl NPOUN3BOAMNTENBHBIN MHCTPRYMEHT ANA
HaMMCaHMEA BOMbLLKMX NPUITOXXEHNW
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NToru

He3zameHuMbIN C++

e C++ Be3fe

* C++ KpanHe nonynsapeH

* C++ - caMbl NPOUN3BOAMNTENBHBIN MHCTPRYMEHT ANA
HaMMCaHMEA BOMbLLKMX NPUITOXXEHNW

* OT

OCUTECH CO CKEMNCMCOM K DeHYMapKaMm
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NToru

He3zameHuMbIN C++

e C++ Be3fe

* C++ KpanHe nonynsapeH

* C++ - caMbl NPOUN3BOAMNTENBHBIN MHCTPRYMEHT ANA
HaMMCaHMEA BOMbLLKMX NPUITOXXEHNW

* OT

* He BepbTe managed d3blkaM, KOTOPbIe TOBOPAT UTO

OCUTECH CO CKEMNCMCOM K DeHYMapKaMm

OHW BbICTpee C++
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NToru

He3zameHuMbIN C++

e C++ Be3fe

* C++ KpanHe nonynsapeH

* C++ - caMbl NPOUN3BOAMNTENBHBIN MHCTPRYMEHT ANA
HaMMCaHMEA BOMbLLKMX NPUITOXXEHNW

* OT

* He BepbTe managed d3blkaM, KOTOPbIe TOBOPAT UTO

OCUTECH CO CKEMNCMCOM K DeHYMapKaMm

OHW BbICTpee C++

* C++ He ngeaneH!..
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NToru

He3zameHuMbIN C++

e C++ Be3fe

* C++ KpanHe nonynsapeH

* C++ - caMbl NPOUN3BOAMNTENBHBIN MHCTPRYMEHT ANA
HaMMCaHMEA BOMbLLKMX NPUITOXXEHNW

* OT

* He BepbTe managed d3blkaM, KOTOPbIe TOBOPAT UTO

OCUTECH CO CKEMNCMCOM K DeHYMapKaMm

OHW BbICTpee C++

* C++ He ngeaneH!..

...HO 3TO UCMPaBUMO
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Cnacunbo



[lonyXmH AHTOH

Ctapwuni pa3padbotumk Yandex.Taxi

g antoshkka@gmail.com
@ antoshkka@yandex-team.ru
O https://github.com/apolukhin

C++ nhttps://stdcpp.ru/

CCCCCCCCCCCCC

Antony Polukhin

Boost C++ App'i~
=oconzw DEVElOopmMent

ﬁl-=ﬂln
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