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3agava cermeHTauum gaHHbIX.

Cratunyeckasi cermeHTaum4.

HakonneHHbIW oNbIT 1 NepecMoTp Npobnemsi.
KoHuenuna DHT.

Consistent hashing B nencraun.

Ntorn npumeHeHuns DHT.



CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UrPOBbIX KNactepax =

3A0AYHA CETMEHTUPOBAHUA OAHHbIX

ObecneuynBaeTt HMHGVIHyIO KOHTPOJINPYEMYHO NOPU3OHTaJ1bHYIO MaCIJJTa6VIpyeMOCTb

MNKOCbI:

PaclumpeHune rpaHuL, CUCTEMbI 3@ PaMKM HECKOJTbKMX CEPBEPOB.

AdanTupyemMocCTb NoA pasnvyHble NapameTpbl Harpy3Kku.

Hanuune HeckonbkMx cTpaTernin cerMeHTUpOBaHUSA Nof XapakTEPUCTUKN CUCTEMBI.
CermeHTMpoBaTh AELLEBNE U NPOLe, YEM MNaHMpPOBaTb CTOMMOCTb Y EMKOCTb
BEPTUKANbHO MacLTabnpyemon cucTembl.

+ + + +

[MoBbILLEHHAsA CNOXHOCTb NoAAEPKaHUSA COrnacoBaHHOCTU CEFMEHTOB.
Bospoclas ctoMmocTb pa3paboTku.

[MoBbILLIEHHAA CTOMMOCTb aaMUHUCTPUPOBAHNSA (HacTpouka, pe3epBHbIe KOnuu,
mMurpaums n 1.4.).
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CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UrPOBbIX KNactepax = 5

CTATUYHECKAA CETMEHTALMUA

OCHOBHbIEe TUMbI CYLLHOCTEW pacnpeaenstTca No LeHTpann3oBaHHOMY
anropuTmy, co3garoTca 4eCKpUnTopbl CYLLHOCTEN, YKa3bliBaloLLne
NX PacrosioXXeHne B Kractepe (CermeHT).

MIKOCHI: NpoCTO, HAOEXHO.

OTCYTCTBME NepedanaHCUPOBKU (XOTb U HEe NoHag0bunocs),
NULLIHME OaHHblEe, OrPaHUYEHUd anropuTtMma cermeHTauun.
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CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UrPOBbIX KNactepax = 6

CTATUYHECKAA CETMEHTALMUA

DESCRIPTORS

MASTER
SERVER

SEGMENT SEGMENT SEGMENT
SERVER SERVER SERVER
00 01 1]
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CONS'STENT HASHING CONCEPT CermeHTauuns gaHHbIX B WUrpoBbIX Knacrepax

HAKOMJIEHHbIN ONbIT U NEPECMOTP NPOBJIEMbI

e Co BpemeHeM cobpanu psig NOBTOPSIOLLNXCA NaTTEPHOB MNPU peLLEHNN
3agad gocTyna K pacnpeaeneHHbIM AaHHbIM (KaLLKpoBaHueE,
HOoTudMKauum ob nameHeHnun, nHterpauust ¢ EventBus n 1.4).

e Pewwnnn B ouepeagHon pas 0606WmMTbL NATTEPHLI B MOBTOPHO
NCMNOSIb3yEMOM MEXaHU3ME.

e OpagHoBpPEeMEeHHO C 3TUM peLunnu nonpoboBaTb caenaTb
OVHaMu4eckoe pacrnpeaeneHue 6e3 AeckpunTopos.
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CONSISTENT HASHING CONCEPT CermeHTaumsi AaHHbIX B UrpoBbIX Kracrepax =

HAKOMJIEHHbIN ONbIT U NEPECMOTP NPOBJIEMbI
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CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UrPOBbIX KNactepax =

KOHUENUUA DHT

e OnuncaHne OCHOBHbIX NPUHLMMOB.
e Consistent hashing, rendezvouz hashing etc.
e Overlay network.

e YT0 BbIOpPAnm.
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CONSISTENT HASHING CONCEPT CermeHTauusl 4aHHbIX B UrPOBbIX KNnactepax = 10

XELW TABJIULA

Keys Hash function Buckets

John Smith

Lisa Smith

Sandra Dee
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CONSISTENT HASHING CONCEPT CermeHTauUms AaHHbIX B UTPOBbIX Knactepax = 11

PACNPEOENEHHASA XELU TABJTULA

Data Key
o Distributed
as
Fox —> o e —> DFCD3454 Network
The red fox Hash
runs across ——p function -3  52ED879E
the ice
The red fox Hash
walks across ——» function —> 46042841
the ice
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CONSISTENT HASHING CONCEPT

CONSISTENT HASHING
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CermeHTauus faHHbIX B UrPOBbIX Knactepax
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CONSISTENT HASHING CONCEPT CermeHTauUms AaHHbIX B UTPOBbIX Knactepax = 13

UCTMOJIb3OBAHUE CH B NMPOAYKTAX U MINAT®OPMAX

e Couchbase automated data partitioning.

e Openstack's Object Storage Service Swift.

e Partitioning component of Amazon's storage system Dynamao.
e Data partitioning in Apache Cassandra.

e Data Partitioning in Voldemort.

e Akka's consistent hashing router.

e Riak, a distributed key-value database.

e GlusterFS, a network-attached storage file system.

e Skylable, an open-source distributed object-storage system.
e Akamai Content Delivery Network.

e Discord chat application.

e Maglev: A Fast and Reliable Software Network Load Balancer.
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CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UrPOBbIX KNactepax =

RENDEZVOUS HASHING (HRW HASHING)

e PacyeT O4YKOB OJ19 KaXOoro y3rfa Ha OCHoBe
BblOpaHHON XeLu-pyHKUNK K seed y3na.

e Bbibupaewm y3en ¢ HaMbonbLWUM KOSIMYECTBOM OYKOB.

e MoxHo nobaBuTb BecC.
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https://en.wikipedia.org/wiki/Rendezvous_hashing

CONSISTENT HASHING CONCEPT CermeHTauUms AaHHbIX B UTPOBbIX Knactepax = 15

UCMNOJNIb3OBAHUE HRW

e Oracle in memory DB.
e Microsoft Cache Array Routing Protocol.
e Router design.

e Mobile caching studies.
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CONSISTENT HASHING CONCEPT

OVERLAY NETWORK

e 3ayeM u rge 310 HYXKHO?

e [loyemy He HYyXXHO Ham?
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CermMeHTauysi AaHHbIX B UrPOBbLIX Knactepax = 17

CONSISTENT HASHING CONCEPT

CONSISTENT HASHING B AENCTBUWU. MurMur

e bBbICTpbIN, HEKPUNTOCTONKNIW anropnuTMm
XeLIMPOBAHUS C XOPOLLEN 3aLLUNTON OT KOMSTU3UMN.

e Macca peanusauuin nog pasnuyHble
A3bIKM N NaTPOPMBbI.
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https://en.wikipedia.org/wiki/MurmurHash
https://sites.google.com/site/murmurhash/

CermMeHTauysi AaHHbIX B UrPOBbLIX Knactepax = 18

CONSISTENT HASHING CONCEPT

CONSISTENT HASHING B JENCTBUMU

MUTPALUUA OAHHbIX

e Y35bl (CErMeHThl) B TEKYLLIEW apXUTEKType
nuwb A00aBNATCS.

e MoXHo 3agaTh crneunanbHble NnapaMeTpbl
pacnpeaeneHus.

e Murpaunsa xpaHunuuia BbINOSIHAETCS aCUHXPOHHO,
C KOOpAMHAaLWEN CETMEHTOB.
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CONSISTENT HASHING CONCEPT CermeHTauus faHHbIX B UTPOBbIX knactepax = 19

CONSISTENT HASHING B JENCTBUMU

SEGMENT
SERVER
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CermMeHTauysi AaHHbIX B UrPOBbLIX Knactepax = 20

CONSISTENT HASHING CONCEPT

CONSISTENT HASHING B JENCTBUMU

MUTPALIUA EventBus

e BosHukna npobnema nogaepxaHusa rapaHTum
nopsaka codbITUN.

e Cxema murpauum codbbITUN aHanormyHa aCUHXPOHHOW,
TONBLKO BbINOJIHAETCA B TPW 3Tana: 3aBepLueHue
noTeHUnanbHO npepBaHHON NPOLUNON MUrpaumu,
MUrpaumsi BXogsmx cobbiTun, MUrpaumns UCXoasaLmx
COObITUN.
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CONSISTENT HASHING B JENCTBUMU

EN;ITY SEGMENT
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CermMeHTauysi AaHHbIX B UrPOBbLIX Knactepax = 22

CONSISTENT HASHING CONCEPT

UTOIM NPUMEHEHUA DHT

e HakonneHHbIN onbIT + HOBLIE 3HAHUA = pPa3BUTHE.

e PaboTta ogHOBPEMEHHO YCTOABLUNXCA N HOBbIX
peLleHnn.

e [lanbHeWllne BapuaHTbl pasBuUTuUS.
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CermMeHTauysi AaHHbIX B UrPOBbLIX Knactepax = 3

CONSISTENT HASHING CONCEPT
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