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KTOo noknaa4vyuk?

PostgreSQL DBA, System administrator

Data Egret — PostgreSQL consulting&support






O yem gokJsian?

PostgreSQL Scaling Usecases
* [Mpobnembl NpuBoAfALLNE K MBIC/IN O MacliTabupoBaHUn
* BapuaHThbl pelleHund

* CyMmMapusauma onbiTa



O yem gokJsian?

PostgreSQL Scaling Usecases
* Streaming replication
* Declarative Partitioning

* Built-in «sharding»



Yero HE 6bypgeT B noknage

Kak njiaHnpoBaTb/pedPakTopuUTb CXeMy nog wapguHr
NcTopun ycniexa o pacnuae Ha wapabl

Paccka3oB 06 ncnonb3oBaHun Greenplum, Timescale, Citus, etc...



Korga npuxoasT MbIC/IXM O MacliTabupoBaHun?

HeooCTaTO4YHO TeKYLUX pecypCoB:
* BbluucautenbHble pecypchl (CPU, RAM)
* Pecypchbl xpaHeHunsa (Disk space)

* OTKa30yCTOMYMBOCTb Ha YPOBHE AaTaLeHTPOB



Korna HE Hy>XHO AyMaTb 0 MacwTabnpoBaHuu

Bce naHHble ymMewatoTca B RAM

[fpoeKT Ha cTaaun MVP



Korna HE Hy>XHO AyMaTb 0 MacwTabnpoBaHuu

Bce naHHble ymMewatoTca B RAM Bpemsa Ha pa3paboTky/peannsaunio

[poeKkT Ha cTagonn MVP Bpemda Ha nogaep>xnsaHune

YBenmdyeHume obLLenm CNoOXKHOCTH

MpexxaeBpeMeHHas onTuMmn3lauuns




MacwTabupoBaHne HY>XKHO

Ncyepnanu pecypc onTuMmnsaLnm 3anpocos
Ncyepnanu pecypc cXxeMbl OaHHbIX

Ncuepnanm nHppacTpykTypHblie pecypchl (hardware, software)



CaMbIn MPOCTOM M HYacTbIN crocod MacwTabmnpoBaHns

Streaming replication

Bcerpga ectb B KadectBe hot standby
HocTtyneH ons read-only Tpaduka

YacTo HepooueHeH



CaMbIn MPOCTOM M HYacTbIN crocod MacwTabmnpoBaHns

Streaming replication

Bcerpga ectb B KadectBe hot standby Jlar pennavkaumnn
HoctyneH ons read-only Tpaduka banaHcmpoBKa TpadunKa

YacTo HepooueHeH




banaHcnpoBKa

Infrastructure-based

Application-based



banaHcnpoBKa

Infrastructure-based DNS, Consul, Etcd
Haproxy, Confd, Consul-Template

Keepalived, VRRP




banaHcnpoBKa

Volatile master

Application-based [lepeycTaHOBKa CcoeANHEHWS

[ToBTOp 3anpoca

Circuit breaker, back-off




[[0e N KaK NCMOoJIb3yeM

[Mo4Twn BCerpa, y Bcex ectb hot standby
Pe)xe oTaenbHbIN read Tpaduk, aHaIMTUYECKME 3arnpochl

Pe3epBHOe KonnpoBaHue



HepnocTtaTKmy 1 0COOEeHHOCTI

Jlar pennunkauum (Bakyymebl, bulk onepauwnn, octaHoeka wal replay)
Recovery conflicts — oTMeHa 0osrnx 3anpocoB Ha pennke

Bloat Ha macTepe, cM. hot standby feedback



YTOo B ntore

MacTep Ha 3anncb

Pennnkun Ha YTeHne — MacliTabupoBaHNe Harpysku

3anuncb No-npe)xHemy orpaHnyeHa MOLHOCTbIO OQHOr0 y3/a...




3axomd C ApYyrom CTOPOHbl — MHOI0 AaHHbIX

Declarative partitioning

OnepaTuMBHbIE OaHHblIe

X0NOOHbIN apXnB



3axomd C ApYyrom CTOPOHbl — MHOI0 AaHHbIX

Declarative partitioning

OnepaTuBHbLIE OaHHbIe Xopowo Ond Hem3amMeHsaeMbIX OaHHbIX
X0NOOHbIN apXnB Jlerko ynpaBiaTb MeCTOM
ApPXNB MOXXHO YHeCTU

Foreign data wrappers




[[0e N KaK ncnosibzyem?

[MpnmMmep 13 NpakTUKNA:

* WcTopuyeckune gaHHble — jobs, events, stats...

* OnepaTuBHbIE AaHHbIe ~7.6TB (Tabnnubli+nHOEKCHI)
* JaHHble B Amazon S3 ~1.1TB (zip, csv)

* ApxuB cogoep>XuTt gaHHble ¢ 2015 roaa



Kakne npobnemsbl?

Cron-CKpuUNTbl MaKYyT 1 Crpy>XakT gaHHble B S3 (tar, pbzip2, psql, awscli)
Cron-CKpuUnTbl YOandatoT cTapble naptuumnm (detach, drop table)

PykaMu nNoakJJtoyYeHne apxXmuBHbIX MapTULINA Npy HEOBXoa4NMOCTH



Korga napTUuMoHNPOBaHUA HegOoCTaTO4YHO

Declarative Partitioning
Foreign Data Wrappers

Scale-up —» B cny4yae Postgres 3To eANHCTBEHHbIVN MOAXOAALWNA BapUaHT



[yTb 0N CUIbHbBIX OYXOM

HecBs3aHHble penankKaumnen y3nbl
MacTep y3en gepxxut partitioned Tabnnuy
Leaf y3/ibl OCTYNHbI HA 3aMNunChb

Kaxpada Tabnuua ato foreign table



Kakune npobnembl eCcTb Ha NyTw

HeT MHCTPYMEHTOB KOTOpPbIE MO3BONAIOT YNPaBnaTb MOA0OHBIMKN CXeMaMu
Mo bonblLuen YacTu BCe aenaeTcd pykaMmm (MOXKHO U aBTOMaTU3NPOBaTh)
N3poep>xxkn onga high availability

He camas JNyHllasd nponssoanTesibHOCTb



Performance

3x data nodes, 1x pgbench node — 2GB RAM, 2xCPU

In-memory dataset

CREATE TABLE measurements (
ts timestamptz not null,
peaktemp int default 1,
unitsales int

) PARTITION BY RANGE (logdate);



Performance

SELECT peaktemp FROM measurements WHERE ts = :ts

Latency, baseline: 0.57ms

Latency, sharding: 2.91ms ~6X



Performance

SELECT peaktemp FROM measurements WHERE ts BETWEEN :ts AND :ts + 1000

Latency, baseline: 2.82ms

Latency, sharding: 26.15ms ~9x



Performance

SELECT sum(peaktemp) FROM measurements WHERE ts BETWEEN :ts AND :ts + 1000

Latency, baseline: 2.25ms

Latency, sharding: 24.40ms ~10x



Performance

UPDATE measurements SET peaktemp = :pt WHERE ts = :ts

Latency, baseline: 0.53ms

Latency, sharding: 2.42ms ~5X



Kakune elle BapuaHThbI?

Postgres-XC/XL, CitusDB

* KoopauHaTopsbl, transaction meHeg)xepbl, 2 phase commit
* MecTaMun CJZIOXKHO

Cassandra, Riak, etc...

* MacwTabupoBaHue Ha 3anncb Kak 6a3oBas PyHKUMSA

* [pyrve HeaoCTaTKM NpucyLime sTUM CUCTEMAM



NToro

Postgres xopowlo MmacwTabupyeTtca Ha YTeHune
HeT MHCTpYMeHTOB ynpouwiarwmx macwtabmnposaHumne
Streaming replication (physical, logical)

Declarative partitioning, Foreign Data Wrappers



Cnacmbo 3a BHUMaHue

Anekcen JlecoBckunn, alexey.lesovsky@dataegret.com
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