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HighLoad
Moaysab Ne3: PaspaboTka 63KeHAa BbICOKOHAarpy*KeHHbIX

CEPBUCOB
Tema Ne8 (24): PacnpeaeneHHble TpaH3aKLMK




CamblIn YacTbl BONPOC:

«A 3anuce — 6ydem?» B c E M




1. Kak obecne4yntb KOHCUCTEHTHOCTb XPaHUAULL, pa3HbiX B/

2. FETepOI'EHHbIe U TOMOTeHHble TPAH3aKUUN
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OHMAWH-OBPA30OBAHWE

KaKk obecneuyunT HCUCTEHTHOCTb

XpaHuAuL Pa3HbIx b/l




Kak obecneunTb KOHCUCTEHTHOCTDb

XpaHUAUL pa3Hbix bA,

= Kakue Bbl 3HaeTe npumepbl pacnpeaenéHHbIX CUcTem?

" 3a4eM HYKHbl pacnpeaenéHHble CMCTeMbI?
* CIMLIKOM MHOTO AaHHbIX... (Amazon EBS: > 16T6)
= CimwiKom mHoro kKamenTos (DO 3000 mgs/s 10KB)

“ HapéXHOCTb CMCTEMbI OFpaHUYeHa HAAEXKHOCTbIO NNaTPOPMblI
= MonHumn,
" YoopLimnpbl,
“ JKCKaBaTopbl...



Kak obecneunTb KOHCUCTEHTHOCTDb

XpaHUAUL pa3Hbix bA,

* OcHoBHas Npobnema pacnpenenéHHbIX CUCTEM
= OTcyTCTBME €ANHOMN KapTUHbI MUPa

" 3HaYyMMman 3a4epPKKa, MOKa N3MEHEHMA PACNPOCTPAHATCA NO BCEM
pacnpeaenéHHomn cucteme

* Heobxoanma cornacoBaHHOCTb!

. Bl/l,EI,bI COMNMaCcoBaHHOCTMWU:
* ATomapHOCTb (Npw WapanpoBaHUNn)
* JInHeapmnsyemocTb (Npu penankauum)



Kak obecneunTb KOHCUCTEHTHOCTDb

XpaHUAUL pa3Hbix bA,

= OTcyTcTBME cornacoBaHHOCTM Ha3. «Evential Consistency»

. BI/I,EI,bI HeCoOr1dCoBaHHOCTWU:
= Sequential Consistency
= Casual Consistency
= Monotonic Consistency
" «Read My Writes»
“ U op.
" Ctatba «Replicated Data Consistency Explained Through
Baseball»



https://docviewer.yandex.ru/view/19016438/%3F*=h3yd%252FOtZiR2oyLfMN%%253D&lang=en

Kak obecneunTb KOHCUCTEHTHOCTDb

XpaHUAUL pa3Hbix bA,

“ CAP-Teopema
= Consistency
= Availability
= [JOCTYNHOCTb

= Partition Tolerance

" B pea/ZibHbIX YCTIOBUAX CETU — HEBO3MOXHO O6€CI'IE‘-IMTb, TaK YTO BAPHUAHTA
NBa:
* CP (strong consistency)
* AP
* Ocobbliit BapuaHT oT Google’a — Cloud Spanner...



Kak obecneunTb KOHCUCTEHTHOCTDb
XpaHUAUL pa3Hbix bA,
“HecornacoBaHHOCTb OMNacHa
* Flexcoin (2014, 0.5MM lost)

“ Poloniex (12% BTC lost)
= Facebook, HakpyTKa pesbto (bounty S3000 ao 2014 roaa)



Kak obecneunTb KOHCUCTEHTHOCTDb

XpaHUAUL pa3Hbix bA,

= InHeapm3yemocCTb — KaK JOCTUYL?
= He penneuymposaTb ©

“ Ucnonb3oBaThb:

= NMpoToKonbl KoHceHcyca (Raft, Paxos)
« Zookeeper (cBoi npoTtokon — ZAP)
* TCD (peanusaumnsa Raft)
* Ceou peanusayuu...

" CnHXpoHHanA penankauua (2PC)
= OgHOro nucatens u KBOPYMHyto penaunkauuto (Cassandra)
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Figure 1 © The two-phase commit protocol
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[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

“NoSQL He nogpepkneaeT 2PC npoTOKON

= Kakue ectb ewé noaxoabi?
= CQRS
= Event Sourcing



[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

Denormalized read store .
Subscribes to events Read side
on the Write side

Query
—ly ; W Query response
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User views data
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Events Interfaces
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Event store

Publishes events after
they have been saved




[eTeporeHHbie ¥ FOMOreHHble TpaH3aKuuu

S100A->B Withdraw $100 Account

A

Bank

S100A->B
Sk E@ Ack entity entity
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T Account
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10

Account B




[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

“B ntore nmeem:
“ No Atomicity
“ No Eventual Consistency

* No Isolation
* Durable (!)

“Tem He meHee, XOpoOLIO NOAXOAUT AN MHOTUX cLueHapues!



[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

“Ho 4To AenaTtb, Koraa nx He 40CTaTOYHO?

“Google: Cloud Spanner



[eTeporeHHble U rOMOreHHble TpaH3aKLuuu
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[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

= Cosmos DB — Consistency Options:

Strong Bounded-stateless Session Consistent prefix Eventual
r- T _1 e - ] A \ =TT T RN 4 = ~
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| | | | | | j . ! : " .
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Data consistency
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App availability
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Latency
O Q o O O
Throughput




[eTeporeHHble U rOMOreHHble TpaH3aKLuuu

“ Microsoft Orleans (Azure)
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AOMNOAHUTEABHbIE MaTepuaAbl MO TEME

= CtatbAa «Replicated Data Consistency Explained
Through Baseball»



https://docviewer.yandex.ru/view/19016438/%3F*=h3yd%252FOtZiR2oyLfMN%%253D&lang=en




