YDB

Mouck camom 6bICTPpOM
MPMC-ouepean

Arnekcen CTaHKkeBUYYyC

F E ydb.tech

oF0



ona yero Ham camas
6bicTpas MPMC ouepeanb



YDB: uro 310 Takoe?

CobcTBeHHasd
pa3paboTka

Hauvanu B 2014
C++

Open Source —
Apache 2.0

PensunoHHas
CYBL co cTtporown
KOHCUCTEHTHOCTbLIO

ACID
YQL — SQL-ananekT

CP c Tou4ku 3peHuns
CAP-Teopembl

Serializable ypoBeHb
N30NMPOBAHHOCTUN TPaH3aKUMi

[ Opn3oHTarnbHas
MacLTabupyemocCTb

KnacTtepusyemas

Tblca4n cepBepoB



Mpobnema nponsBoaAUTErNibHOCTM

Bbicokaa npoussoauTtensHocTb YDB o4yeHb BaXkHa ans Hac.

YDB y»e o4eHb ObICTpas, HO Mbl XOTUM, 4YTOObLI YDB cTana eule
bbicTpee.
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UTto BOOOLLE TakOoe aKToOpHas
cucrema?



AKTOpHaa cucrtema

Jlexxut B ocHoBe YDB

CoobweHune 0

{ AkTop A ]




AKTOpHaa cucrtema

CoobweHune 0

CoobweHune 1
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AKTOpHaa cucrtema

{ AkTop b ]

CoobweHune 1
AkTop A
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AKTOpHaa cucrtema

{ AkTop b ]

AkTop A
CoobweHune 1
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AKTOpHaa cucrtema

{ AkTop b ]

AkTop A AkTop B ]
CoobweHune 1
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AKTOpHaa cucrtema

[ AkTtop b ]

CoobuieHue 3

CoobLueHue 1 CoobLueHune 2

AkTop B ]

14



AKTOpHaa cucrtema

CoobuweHne 3

AkTop b

CoobweHune 1

Coo0OLieHune 2

AxTop B
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AKTOpHaa cucrtema

CoobweHne 3

AkTop b

Coo0OLieHune 2

AxTop B
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Kak npoucxoaumt aKkTuBaLumna
aKTOpoOB?



Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn




Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn




Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Ouepenb akKTUBaALM

Ouepenb akTnBaLUUmn
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Kak moXxerTt 6bITb YyCTpOEHaA
oyepenb akKTusauum?



NMpumuTnBHaA ouepenb

Tak HUKTO He aenaet!

[MncaTtenb [MncaTtenb
1 2

UntaTtenb UuntaTtenb
1 2
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NMpumuTnBHanA ouepenb

[MncaTtenb [MncaTtenb
1 2

UntaTtenb UutaTtenb
1 2

(A) (A)
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MPMC — Multiple Producers
Multiple Consumers



NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

Bce Tak genator.
[MucaTtenb [MucaTtenb
1 2
B
b
UnTtatenb Untatenb
1 A 2
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NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

[MncaTtenb
1

[MncaTtenb
2

MIKOTEKC

UntaTtenb UuntaTtenb
1 2
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NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

[MncaTtenb
1

[MncaTtenb
2

MIOTEKC

UntaTtenb UuntaTtenb
1 2

33



NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

[MncaTtenb
1

[MncaTtenb
2

UntaTtenb
1

UuntaTtenb
2
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NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

[MncaTtenb
1

[MncaTtenb
2

UntaTtenb
1

UuntaTtenb
2

MIOTEKC
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NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

[MncaTtenb
1

[MncaTtenb
2

UntaTtenb
1

MIOTEKC

UuntaTtenb
2
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NMpumurueHaa MPMC ouepeab ¢ MIOTEKCOM

I'I ncartersnb

I'IwcaTenb

1 2

'-4 ntatenb
1

L—ll/lTaTeJ'Ib
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Kak Mmbl cpaBHUBanNm
nPpoM3BOAUTENbBHOCTbL ouepeaen?



OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[MoTok 4
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OnucaHue 6eHuUmapka

|

[MoTok 1

|

[loTOK 2
AkTop 1

-

[MoTok 3

~

[MoTok 4
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OnucaHue 6eHuUmapka

{ [MoTok 1 }

[loTOK 2
AkTop 1

[MoTok 3

[MoTok 4
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OnucaHue 6eHuUmapka

{ [MoTok 1 }

[loTOK 2
AkTop 1

[MoTok 3

[MoTok 4
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OnucaHue 6eHuUmapka

|

[MoTok 1

|

[loTOK 2
AkTop 1

-

[MoTok 3

~

[MoTok 4
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OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[MoTok 4
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OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[NoTok 4
AkTOp 2
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OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

- J

[NoTok 4
AkTOp 2




OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[NoTok 4
AkTOp 2
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OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[NoTok 4
AkTOp 2
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OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

- J

[NoTok 4
AkTOp 2




OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3

[MoTok 4

50



OnucaHue 6eHuUmapka

[MoTok 1

[ToToK 2

[MoTok 3
AkTop 1

{ [MoTok 4 }
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OnucaHue 6eHuUmapka

* 512 nap aKkTopoB
« OT 1 0o 56 NnoToKOB
* /I3amepsem KonmMyecTBo akTuBaLUun B CEKYHAOY
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MpumutusHaa MPMC ouepeab C

MIOTEKCOM

3 250k

3 000k

2 750k

2 500k

2 000k

1 750k

1 500k

10

20

30

40

50

L L N J
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McxoaHoe cocTosHUMe Ao
onTuMmmM3aumm



Revolving MPMC queue

cxooHoe cocTositHMe 4o onTuMm3aunn: Habop ovepenen ¢ per-queue 6rI0KMpPoOBKaMM.

[Mucatenb 1 Mucatenb 2

cyetymnk=0 cyetTynk=0
> ;

UnTtaTtenb 1 A UntaTtenb 2

cyetymk=0 cyeTynk=0

Ouepenb 0 Ouvepeab 1
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Revolving MPMC queue

[Nncatenb 1 [Nncartenb 2
cyeTymnk=0 cyeTynk=0
T :
YuTatens 1 A YuTatens 2
cyeTumk=0 cyeTumk=0
MIOTEKC

0 Ouepeab 0 Ouvepenb 1
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Revolving MPMC queue

MucaTenb 1

cyeTymnk=1

D :

YUntaTtenb 1 A

cyetTynk=0
MIOTEKC

0 Ouepenb 0 Ouvepeab 1

Mucatenb 2
cyeTynk=1

UntaTtenb 2

cyeTynk=1

Y



Revolving MPMC queue

MucaTenb 1 [Mucatenb 2
cyeTynk=1 cyeTYnk=1
MIOTEKC
B
A

1

UntaTtenb 1 UntaTtenb 2

cyeTynk=0
MIOTEKC

0 Ouepenb 0 Ouvepeab 1

cyeTynk=1
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Revolving MPMC queue

I'IvlcaTenb 1 [NMncaTtenb 2
C'-I€T‘-II/IK—2 cyeTynk=1
MIOTEKC
S |
L|I/|TaTeJ'Ib 1 YuTtaTtenb 2
C‘-IeT\-II/IK_'] CYETUYUK=2

Ouepenb 0 Ouvepeab 1
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Revolving MPMC queue

1

UntaTtenb 2

cYETYUK=2
MIOTEKC

0

L|I/ITaTeJ'Ib 1

cquqMK—1

MucaTenb 1 Mucatenb 2
CYETYUK=2 cyeTymk=1
MIOTEKC

Ouepenb 0 Ouvepeab 1
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Revolving MPMC queue

MucaTenb 1 Mucatenb 2
CYETYUK=2 cyeTymnk=1

UntaTtenb 2

~cYETYUK=2
MIOTEKC

0

UntaTtenb 1

cyeTynk=1

Ouepenb 0 Ouvepeab 1
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Revolving MPMC queue

I'ImcaTenb 1
cquqvu(—Z
L-I|/|TaTeJ'||: 1
CHeTHMK_1

Ouepenb 0 Ouvepeab 1

Mucatenb 2
cyeTYnk=1

L—ll/lTaTeJ'Ib 2

cquqMK—S
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Revolving MPMC queue

I'IwcaTenb 1
C'-IeT‘-Il/IK—Z
L-|I/ITaTeJ'Ib 1
cquqMK—1

Ouepenb 0 Ouvepeab 1

Mucatenb 2

cyeTynk=1

UntaTtenb 2

cYEeTYUK=3
MIOTEKC

1

63



Revolving MPMC queue

FlmcaTenb 1 Mucatenb 2
C'-IeT\-II/IK—2 cyeTYnk=1
L4|/|TaTer||: 1 UntaTtenb 2

cyYEeTYNK=3
MIOTEKC

Ouepenb 0 Ouvepeab 1 1

cquqMK—1
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Revolving MPMC queue

I'IvlcaTenb 1

cquqMK—Z

L—ll/lTaTeJ'Ib 1

cquqMK—1

Ouepenb 0 Ouvepeab 1

[Mucatenb 2
cyeTynk=1

UunTtaTtenb 2

cYEeTYNK=3
MIOTEKC

1
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Revolving MPMC queue

I'ImcaTenb 1
cquqvu(—Z
L-I|/|TaTeJ'||: 1
CHeTHMK_1

Ouepenb 0 Ouvepeab 1

[Mucatenb 2
cyeTynk=1

L|I/ITaTeJ'Ib 2

cquqMK—B
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Revolving MPMC queue

4 500k

4 000k

500k

W

000k

W

N

500k

N

000k

1 500k

1 000k

™~

revolving

10

20

30

40

50

LA N J
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BeicTpbin mutex m3 abseil



BeicTpbin mutex u3 abseil

4 500k

4 000k

500k

W

000k

w

2 500k

2 000k

1 500k

1 000k

/ abseil mutex

10

revolving

20

30

40

50

LA N J
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BuprtyanbHbin 6eCKOHEeUYHbIN
MacCCMUB



BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

UntaTtenb
1

UntaTtenb
2

v

11

3 b 7 >

b E

2 6 10

A n

1 5 9
r

0 4 8
B E

[MuncaTtenb
1

[MuncaTtenb
2
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BuptyanbHbin 6eCKOHEeUYHbIN
MacCCMuB '

—> > >

10

> N
oo

o
[T: Co




BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

g1 w

> N

m

v

oo

11

-1 O

10

%

o

T o

10
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB *
3 V4 11
q c # c #
2 6 10
A A
1 ) 9
B
0 4 8
B E

[MuncaTtenb

[MuncaTtenb
2

(9)
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

v

11

10

UntaTtenb

[MuncaTtenb
1

(10)

[MuncaTtenb
2

(9) 75



BuptyanbHbin 6eCKOHEeUYHbIN
MacCCMuB

oo

[MuncaTtenb
1

(10)

o
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BuptyanbHbin 6eCKOHEeUYHbIN
MacCCMuB '

UntaTtenb
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

v

11

UntaTtenb

[MuncaTtenb
1

[MuncaTtenb
2

(11)
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

UntaTtenb

[NMnucaTenb
1
(12)

[MuncaTtenb
2

(11)
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

UntaTtenb

m

v

oo

-1 O

T o

[NMnucaTenb
1
(12)

13

-

15

14

13
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

[NMnucaTenb
1
(12)
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

UntaTtenb

UntaTtenb

[MuncaTtenb

1
(12)

[MuncaTtenb
2

(13)
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BuptyanbHbin 6eCKOHEeUYHbIN

MaCCMB

UntaTtenb

'15

7 >

E A

6 10

a 3

S 9
X

4 8
E

14

}

14

[MuncaTtenb
2

(13)
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BuprtyanbHbin 6eCKOHEeUYHbIN

MaCCMB

4 500k

W

w

000k

500k

000k

500k

000k

500k

000k

revolving

chain

10

-

40

50

(XX ]
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NMNpobyem npumenuts TPU3



OTka3 oT eaHOM ouepenm

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4

|

—
)
—
)
—
)

—

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTka3 oT eaHOM ouepenm

[NoToK 1 [loTOK 2 [NoTokK 3
AxTtop 1 AxTop 3 AKTOp 5

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoTok 3
AkTOp 5

[MoTOK 2
AkTop 3

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTKka3s oT eguHOM

PayHa 1 PayHa 1

ouepean

PayHg 1 PayHg 1
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OTka3 oT eaHOM ouepenm

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTka3 oT eaHOM ouepenm

[NoToK 1 [MoTOK 2 [NoTok 3
AxTtop 1 AxTop 3 AKTOp 5

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoToK 2

)
—
)

[MoTok 3 }

PayHa 1 PayHa 1 PayHp, 1 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoToK 2 [MoTok 3 [MoTok 4

|

—
)
—
)

—

PayHa 1 PayHg 2 PayHp 2 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoTok 3 } { [MoTok 4 }

PayHpg 2 PayHg 1
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OTka3 oT eaHOM ouepenm
o

[MoTok 1 [MoToK 2 et £ [MoTok 4
AxTop 11

PayHa 1 PayHg 2 PayHp 2 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoTok 3
AxTop 11

[MoTok 1 [MoToK 2 [MoTok 4

)
—
)
—
)

—

PayHa 1 PayHg 2 PayHp 2 PayHa 1
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OTka3 oT eaHOM ouepenm

[MoTok 3
AxTop 11

PayHg 2 PayHg 2 PayHp 2 PayHg 2
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OTka3 oT eaHOM ouepenm

[MoTok 3
AxTop 11

PayHg 2 PayHg 2 PayHp 2 PayHg 2
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OTka3 oT eaHOM ouepenm

12

[MoTok 1 [MoToK 2 et £ [MoTok 4
AxTop 11

PayHg 2 PayHg 2 PayHp 2 PayHg 2
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OTka3 oT eaHOM ouepenm

[NoToK 1 [loTOK 2 I'I0T0|< 3 [NoTok 4
AkTOp 2 AxTop 4 AxTop 8

PayHg 2 PayHpg 2 PayHp 2 PayHg 2 100




OTka3 oT eaHOM ouepenm

{ [MoTok 1 } { [MoToK 2 } { [MoTok 3 } { [MoTok 4 }

PayHg 2 PayHg 2 PayHp 2 PayHg 2 101



OTKka3 oT eaHOM ouepenm

25M
20M
15M
10M

5M

revolving

0 102
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HUyTb MeHee paguKanbHbIW
noaxopn



Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 1 ] [ [MoTOK 2 ] [ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4

105



Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 1 ] [ [MoTOK 2 ] [NoToK 3 [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 1 ] [ [MoTOK 2 ] [NoToK 3 [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[NoToK 1 [_rlOTOKZ ] [ [NoToK 3 ] [ [NoTok 4 ]

113



Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[NoToK 1 [_rlOTOKZ ] [ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4

130



Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[MoTok 1 [MoToK 2 [MoTok 3 [MoTok 4
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[NoToK 1 [_rlOTOKZ ] [ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[NoToK 1 [_rlOTOKZ ] [ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

Ob6wwas o4yepenb

[ [NoToK 3 ] [ [NoTok 4 ]
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Koportkue per-thread ouepenn

25M
20M

15M

10M \

revolving + per-thread

S5M
revolving

=" | = e

0 138
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Koportkue per-thread ouepenn

35M

abseil mutex + per-thread

30M \\s'

25M
20M
15M .
revolving + per-thread

10M

5M :
revolving

0 139
10 20 30 40 50



OueHMBaemMm «CKOpPOCTb CBeTa»
no uMKnuuyeckomy bydcdepy



Ouepepnb ¢ uMKnuueckum bycdepom

Untatenb 1 [Mucartenb 1

XBOCT=6

Untatenb 2 [Mucartenb 2

ronosa=8

141



Ouepepnb ¢ uMKnuueckum bycdepom

Untatenb 1 [Mucartenb 1

ronosa=8
XBOCT=6

Untatenb 2 [Mucartenb 2
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Ouepeab ¢ uMKnuueckum bycdepom

YUntatens 1
(6,8)

UntaTtenb 2
(6,8)

ronosa=8
XBOCT=6

[NMucarenb 1
(6,8)

[NMucarenb 2
(6,8)
143



Ouepepnb ¢ uMKnuueckum bycdepom

7
§)
-5
8
YUntatens 1 [NMucarenb 1
(6!8)'>(7!8) (6’8)'>(679)
ronoBa=8
XBOCT=6
UntaTtenb 2 [NMucarenb 2

(6,8)->(7,8) (6,8)->(6,9)
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Ouepepnb ¢ uMKnuueckum bycdepom

7
6
-5
8
YutaTtens 1 [NMncatenb 1
(6,8)->(7,8) (7,8)
rorioBa=8

XBOCT=7/
UntaTtenb 2 [NMucarenb 2
(7,8) (7,8)
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Ouepeab ¢ uMKnuueckum bycdepom

7
§)
-5
8
YUntatens 1 [NMucarenb 1
6 (7,8)->(7,9)
ronoBa=8
XBOCT=7
UntaTtenb 2 [NMucarenb 2

(7,8)->(8,8) (7,8)->(7,9)
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Ouepeab ¢ uMKnuueckum bycdepom

7
6
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[NMncatenb 1
(7,9)
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XBOCT=7
UntaTtenb 2 [NMucarenb 2
(7,9) (7,9)
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Ouepepnb ¢ uMKnuueckum bycdepom

Mucartenb 1
(7,9)->(7,10)

ronosa=9
XBOCT=7

NMucarenb 2
-5

Untatenb 2

(7’9)'>(8’9)
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Ouepepnb ¢ uMKnuueckum bycdepom

Mucartenb 1
(8,9)

YUntatens 1
(8,9)

ronosa=9
XBOCT=8

NMucarenb 2
-5->9

UntaTtenb 2
(7’9)'>(8’9)
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Ouepepnb ¢ uMKnuueckum bycdepom

YUntatens 1
(8!9)'>(9!9)

Untatenb 2

ronosa=9
XBOCT=8

Mucartenb 1
(8,9)->(8,10)

NMucarenb 2
-5->9
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Ouepepnb ¢ uMKnuueckum bycdepom

-7
-6
-5
8
aTenb Mucartenb 1
S3.10 (819)->(8!1O)
ronosa=10
XBOCT=8
NMucarenb 2

-5->9
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Ouepeab ¢ uMKnuueckum bycdepom
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Ouepenb ¢ uMKnuueckum 6ychepom
+ KopoTkue per-thread ouepepgn

40M
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20M abseil mutex + per-thread

10M revolving + per-thread

revolving
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BaxxHblie popaboTkn



BaxxHblie popaborTkm

« KoppekTHas obpaboTka crnyyaes, Koraa 3acTpsiBLUNN
yuTaTenb/nucarternb oTCTan Ha Kpyr u bornee

 Fallback Ha Revolving MPMC queue npu nepenosiHeHnn
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Packnaaka no Kaw-jimHUaAM

no:

NocCJrie.
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Nopaume aToMapHblie nNnepeMeHHble

no:

ronosa=8
XBOCT=06

Nnocrie.

b
i
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BbICTPO, HO C FOHKOW, UNM MeAarneHHoO um 6e3?

BbICTpPO: /vm
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Ouepenb C UMKITINYECKUM
6ycdepom v2

5 000k

oo

4 500k / ring v2

4 000k

revolving
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Ouepepb ¢ uMKnNuuUeckum 6ychepom v2
+ KopoTkue per-thread ouepepgn

70M
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50M
\ ring v2 + per-thread
40M
30M /\ ring v1 + per-thread
N

20M abseil mutex + per-thread
10M s e o T ‘_"revéiving + per-thread
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BnuaHme Ha
npounssoautenbHocTtbh YDB




Peaynbrar

Harpys3o4Hbin Tect YDB workload, TpaH3akuun B cekyHay
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Peaynbrar
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Peaynbrar
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Matched: 21.8%
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all

Matched: 12.8%



oe Hawm ouepeau

* Revolving
https://github.com/ydb-platform/ydb/blob/53259¢c90946aa5172013b3adb11f6037c3d288c4/
ydb/library/actors/util/unordered cache.h

 Chain

https://gitlab.com/agrianius/mt_queue/-/blob/master/mpmc_buffer_chain.hh

* Ring v2
https://github.com/ydb-platform/ydb/blob/53259¢c90946aa5172013b3adb11f6037c3d288c4/
ydb/library/actors/uti/mpmc_ring_queue.h
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YDB
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