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?

Node 1 Node 2

10



Affinity

partition => node
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Affinity
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Affinity

key => partition => node
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Affinity
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Naive affinity
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Naive affinity
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Naive affinity
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Naive affinity
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Naive affinity
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Naive affinity
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Rendezvous affinity

 Consistent hashing [1]
* Rendezvous hashing (HRW) [2]

[1] https://en.wikipedia.org/wiki/Consistent_hashing
[2] https://en.wikipedia.org/wiki/Rendezvous_hashing
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Rendezvous affinity

WEIGHT (partition,
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Rendezvous affinity
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Rendezvous affinity
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Rendezvous affinity
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Rendezvous affinity
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Rendezvous affinity
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Rendezvous affinity
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 Data co-location
* Shared-nothing apxutekTtypa

* CMHXpPOHM3AUMA B Knacrtepe
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bEes co-location: TpaH3aKkuuu

class Customer {
. HP- long id;

. HP-City city;

}

W N
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be3 co-location: TpaH3aKkuuu

UPDATE(id=1, city=MSK)
UPDATE(id=2, city=MSK)

/v

g0 H H
2 B B B

Node 1 Node 2 Node 3
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be3 co-location: TpaH3aKkuuu
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be3 co-location: TpaH3aKkuuu
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be3 co-location: TpaH3aKkuuu
(2 y3Ja)
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be3 co-location: TpaH3aKkuuu
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Co-location: TpaH3aKkuuu

class Customer {
long 1id;

dAffinityKeyMapped
» City city;
J

O\U‘In-b()\)l\)H
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Co-location: TpaH3aKumnmu

UPDATE(id=1, city=MSK)
UPDATE(id=2, city=MSK)

/
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Node 1
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Node 2

0 B

Node 3
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Co-location: TpaH3aKumnmu
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Co-location: TpaH3aKumnmu
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Co-location: TpaH3aKumnmu

o
%|
=

1
2
1

(1 yzen)
(primary + backup)
(one—-phase commit)

42



Co-location: TpaH3aKumnmu
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Co-location: TpaH3aKumnmu
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3anyctum SQL
SELECT ... WHERE city = MSK

N

g0 H B A
d B

Node 1 Node 2
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Bes co-location: full scan

1 node
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Bes co-location: full scan

1 node

3 nodes
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Bes co-location: full scan

 1/3xlatency!
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Bes co-location: full scan

 1/3xlatency!

e 3xcapacity!
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MHAaeKcbl

A C UHOEKCaMM Xe eLlle Kpyuye
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[TocynTaem CNOX¥HOCTb

log 1 000 000
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[TocynTaem CNOX¥HOCTb

log 1 000 000
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[TocynTaem CNOX¥HOCTb

logN< M * logN /M
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Bes co-location: full scan

1 node

3 nodes
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Bes co-location: index seek

1 node

3 nodes
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Be3 co-location: index seek

* TaKoW xe latency?

*  TAKOMW e capacity?
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Co-location: index seek
SELECT ... WHERE city = MSK

/

0 B
2 B B B

Node 1 Node 2 Node 3
100 TPS OTPS O TPS
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Co-location: index seek

1 node

3 nodes
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Co-location: index seek

*  TaKoM Xe latency?

*  HO 3x capacity!
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NuncbanaHc

IVISK

Node 1
100 TPS

Node 2 Node 3
50 TPS 10 TPS
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PARTITIONED cache

FROM Customer JOIN City

/

Customer
PARTITIONED

City
PARTITIONED

N

<
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Customer
PARTITIONED

v

City
PARTITIONED
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PARTITIONED cache

FROM Customer JOIN City

/

Customer
PARTITIONED

City

|

N

P

/

Customer
PARTITIONED

City
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REPLICATED cache

FROM Customer JOIN City

Customer
PARTITIONED

v

City

REPLICATED

N

Customer

PARTITIONED

v

City

REPLICATED
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Aaantauma moaenu

Local-distributed impedance mismatch?
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[1naH
* AITOPUTMbI WAPANPOBAHUA

e Data co-location
* CMHXpOHWM3aUUA B KnacTepe

* JloKasibHaA apXUTEeKTypa MHOMONOTOYHOCTU
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CyeTynK: NOKa/ZIbHO

AtomicLong ctr;

long getNext () {
return ctr.lincrementAndGet () ;

o w N
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CyeTyMK: NOKaAZIbHO, BenocumnegHo

1:

O J oy U1 b W

11:
12:
13:

AtomicLong ctr;
ThreadLocal<Long> localCtr;

long getNext ()
long res = localCtr.get();

if (res % 1000 == 0)
B s - ctr.getAndAdd(1000) ;

localCtr.set (++res) ;

return res;
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CyeTymnK: B KNacTepe

* JIOKaZAbHO: MUNJTUOHDI

* PacnpeaeneHHO: TbiCAYM
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lgniteAtomiclLong

Client 1

—>
—>
—>
—>

Server

-

e
e

Client 2
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lgniteAtomicSequence

S

= '

= =
=

=

Client 1 Server Client 2
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PasymHble TpeboBaHUA: CYETYUK

YHUKaNbHbIK, MOHOTOHHO BO3pacTatowmm, 8 6ant!
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PasymHble TpeboBaHUA: CYETYUK

YHUKaNbHbIN, MOHOTOHHO BO3pacTatowmm, 8 bant!

—>
—>
—>
—>

-t
-t
-t
-

Client 1 Server Client 2 y



PasymHble TpeboBaHUA: CYETYUK

YHUKaNbHbIN, MOHOTOHHO-BO3PacTatotAA, 8 banT!
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Client 1 Server Client 2 7
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PasymHble TpeboBaHUA: CYETYUK

YHUKaNbHbIN, MoHeToHHO-BE3pacTatotimit, 8-6aiT!
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<) UUID.randomUUID() .
- [
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Client 1 Client 2 .
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PasymHble TpeboBaHuA: IGFS

M/\/

Any
Hadoop
Distro
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PasymHble TpeboBaHuA: IGFS
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PasymHble TpeboBaHuA: IGFS
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PasymHble TpeboBaHuA: IGFS
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PasymHble TpeboBaHuA: IGFS
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PasymHble TpeboBaHuA: IGFS
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PasymHble TpeboBaHuA: IGFS
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[1aHHbIe K KoAay

CODE
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RKoAa K AaHHbIM

CODE DATA

33



Koa K AaHHbIM: a ecnu bar?

CODr ~DATA
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[1naH
* ANTOPUTMbI WApPANPOBAHUA

 Data co-location
* CMHXPOHU3aUMNA B KnacTtepe

* JloKkanbHasa apxXUTeKTypa MHOTONOTOYHOCTH
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JlokanbHOeE pacnpeaesneHue 3aaay
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JlokanbHOeE pacnpeaesneHue 3aaay
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JlokanbHOeE pacnpeaesneHue 3aaay
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JlokanbHOeE pacnpeaesneHue 3aaay

WORKER

-

WORKER

\‘:

94



JlokanbHOeE pacnpeaesneHue 3aaay

WORKER

WORKER

WORKER

~@
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Thread-per-partition

WORKER —>

WORKER —>.".

WORKER —»

WORKER —>
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Thread-per-partition

/...» WORKER =g
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0000
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Thread-per-partition

IVISK

Node 1
100 TPS

Node 2 Node 3
50 TPS 10 TPS
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Thread-per-partition

E

Node 1 Node 2 Node 3
100 TPS 50 TPS 10 TPS
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NToro
e LlapAunHr: BaXXeH He To/IbKO banaHc, HO U CTabnbHOCTL
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NToro
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NToro
e LlapAunHr: BaXXeH He To/IbKO banaHc, HO U CTabnbHOCTL

* Co-location: 6anaHc nnu apPeKTUBHOCTL

* Mopaenb AaHHbIX A0JXHa ObITb aAanTUPOBaHa
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NToro
e LlapAunHr: BaXXeH He To/IbKO banaHc, HO U CTabnbHOCTL

* Co-location: 6anaHc nnu apPeKTUBHOCTL
* Mopaenb AaHHbIX A0/KHA ObITb aAaNTUPOBAHA

* KoopAanHauua — Bpar Npon3BoanNTENbHOCTU
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NToro
e LlapAunHr: BaXXeH He To/IbKO banaHc, HO U CTabnbHOCTL

* Co-location: 6anaHc nnu apPeKTUBHOCTL
* Mopaenb AaHHbIX A0/KHA ObITb aAaNTUPOBAHA
 KoopaunHauua — Bpar npon3BoAnUTE/IbHOCTHU

* Thread-per-partition — yckopsaeT npocTble cCLueHapuu,

MOXKeT 3amead/1INTb C10XKHbIE
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