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HEeMHOIro NCTOPUK



2012

Y KaXKOoro cepBumca:

> I3onmpoBaHHbIe Xene3Hble cepBepa

> CBOg 3KCnnyaTauus

> (CBouW Benocunenbl

[1na oennos n opkecTpaLnm CepBUCOB

[1na XxpaHeHna JaHHbIX



2016

> Obwmm object storage

> Obwmm map-reduce

> Tpuobnaka gng 3anycka stateless-npunoxeHnn

> Bceele HMYero ang XxpaHeHna MmeTaaaHHbIX



2016

> habr.com/post/321756/

> KHaM cTanv npuxoanTb Pa3paboTuymKm M NPOCUTb MOAHATL Da3y

> Pewumnum penatb PostgreSQL as a Service



Tonbko PostgreSQL

> MHOro akcnepTu3bl

> YHUNOUKAUMA TEXHONOT NI



3aJa4unm cepBUCa

> MacwTabupoBaHme

> ObHOBNEHUS

> Pe3epBHble KoM

> OTKa30yCTONYMBOCTb

> MOHUTOPWUHI

> BO3MOYKHOC

b’y

DaBNeHUs N Pa3yMHOWM HaC

DOWKU



| lepBasg MOMNbITK3



[ loka P(GaaS eLlle He
TOTOB, MOOAHUMETE MHE
MaalleHbKYHO Da3Ky?

Pa3paboTumk



KOMMYHankKu

> Heckonbko 6a3 B ogHOM knacTtepe PostgreSQL

> Hard limit Ha KONMYyeCcTBO CcCoeanNHEH NI

> Soft limit no 3aHMMaeMomMy MecCTy

> [lpouecchl oaHom bl

B OTOENIbHOW CQroup’e
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KOMMYHaNkKu

Connections

..............................................................................................................................................................................................

Average query

Database size

CPU

RPS

Log errors
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HeT HMYero bonee
MOCTOSAHHOIO Yyem
BODEMEHHOE

AnboepT [Ixen Hok




KOMMYHankKu

OTCyTCTBME HOPMANbHOW N30NALLINN:

BoccTtaHoBneHue 13 63kana TonbkKo ang scex bl knactepa

HeT cnocoba 3anepeTb No0 MecTy oaHy 6a3y, He co3aaB npobnem
OCTaJIbHbIM

HekoTopbie noacuctemsl PostgreSQL obwme Ha Becb Knactep

> 3anucb B WAL

> Subtransactions
Cgroup MOXeT NPMXUMaTb NPOLLECChI B FOPAYMX KYCKaxX Koaa
OpouH noTtpebutenb MoXeT cbecTb Bce TCP-ceccuu
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KOMMYHankKu

> OuyeHb oeweBo

> YNPOCTUNO XWM3Hb APYIrMM KOMaHOam

> Jlyylle oco3Hanm NnoTpedbHOCTW peanbHbIX MOIb30BaTENEN

> Maintenance hell

> He macwTtabupyetcs




BTOPAad NMOMbITKA



PostgreSQL as a service
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PostgreSQL as a service

External REST API

Y

Internal REST API

--------------------------------

oooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo
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PostgreSQL as a service

> BHyTpeHHure obnako n S3

> github.com/yandex/porto ans n3onsaumm

> github.com/wal-g/wal-g ong pe3epBHbIX KON

> CaMOMnCcHoe peLleHmre ans 0TKazoyCTOMYMBOCTU C
CNOJIb30BaHMeEM ZK

> PGaaS-agent Ha xocTax ang ynpasneHuns

> PGaasS proxy
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PGaaS-areHT

> [lOCTOAHHO 3anyLleH B KOHTenHepe

> 3abupaeT n3 APl xenaemyto peBm3nto N CPaBHUBAET C
NPVMEHEHHOU

> EcnmotnmnyaeTtcd, nonyyaet diff u nprMeHdaeT ero HanMeHee
MHBA3VBHbIM ODOPA30M
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PGaaS proxy

Hy>HbI, YTOObI CKPbITb OT MO/b30BaTENS AeTanv Ppeanm3aumnm

(HanpUMepP, KTO ABNFETCS MaCTEPOM)

> Habop stateless xocTtoB 3a SLB

> Kaxkabivt poll'mT Bce XOCTbl BCEX Oa3

> MeHge

KOHC

DY P

MK pgbouncer oB
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PGaaS proxy

DefOCTaBAAET NOMb30BATENAM TPU CTPOKM MOAKIHOYEHNS ONS
> testdb MacTep
> testdb_ro_sync CUHX[DOHHas penmka

> testdb ro local ONVKAMLWNI XOCT

5 /1
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PGaaS proxy

He 6onblue ~ 10.000 knacTtepoB Ha OAUH KnacTep pgaas-proxy
EanHaga Touka BXoda AN BCeX NOJSib30BaTeNen

> ECTb BOMPOCHI C TOYKWM 3pEHNG Oe30MNaCHOCTU
> MHOro Bcero ciomMaeTtcg npu npobnemMax c HUMK
> VImg ©a3bl 4OMKHO BbITb rNOOanbHO YHUKANbHbBIM

[TpokcmpoBaHue ONMHHbIX 3anNpocoB (Hanpumep, pg_dump) — 6onb
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OcobeHHOCTU

Tonbko PostgreSQL
13 KOPOOKU HACTPOEHO A1 BbICOKMX HAarpy3okK
MHorune Bewm cpeacrteamm CYb/l n3-3a orpaHn4veHmm nnatpopmbi:

> Hert floating IP

> HeT ceTeBbIX AMCKOB
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HY>XHO He B POrto 1 He
TOJIbKO postgres, a eLLe
B OTAE/TbHbIX CETAX U ...

PykoBoanTtenb AHaoexkc.Obnaka



[peTbd nonbiTKa



/1Ba CTyNna

BupTtyannsauyms
> Porto-kKoHTenHepsbl

> Qemu-BUPTYanku
CeTeBas KOHPUTypauUnS
Auth-npoBanaepsl
TpeboBaHUg 6e30nNacHOCTU

DNS
PucoBankum rpad®mkosB
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Pa3Hble n1aTdopMbl

> BepHynuch K ncnonb3oBaHmto SaltStack

> CTanu 3anyckaTb B KOHTeMHepax nonHoueHHyto OC, 4yTobbl ObINO
Kak B VM

> MHOro Menkmx pasnmnymnim cnpatanm 3a if bl
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Pa3Hble Tunbl CYb/

> CBou control plane ong kaxaoro Tmna

> Y

MBEPCANb

bin control plane
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Notation!

ooooooo ) Other

HealthDB (redis)

Control plane | Data plane
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MDB

Web-unHtepdenc

v

Console gateway

APl gateway

Y

Internal API

----------------------------------

---------------------------------

Control planel Data plane
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YHuBepcanbHbi control plane

HoBag MoOenb AaHHbIX:

> Cluster

> Subcluster

> Shard
> Host

> Service
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YHuBepcanbHbi control plane
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YHuBepcanbHbi control plane

[leHopManm3aumsa XpaHeHns MHOT KX Bellen B base:

> [lonb3oBaTtenu

> ba3sbl

> CneunounyHble ona CYb/1 Belun

bbICTPbIVN CTAPT
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HeTunmnsnpoBsaHHoe AP

POST /mdb/v1l/clusters/{clusterId}/updateOptions
{
"infrastructureOptions": {
"instanceType": "string",
"volumeSize": 0

}s
"databaseOptions": {}



HeTunmnsnpoBsaHHoe AP

POST /mdb/v1l/clusters/e4ul8kt7672p0tpdmup3/updateOptions
{
"databaseOptions": {
"postgres": {

"wal_level":"logical”



HeTunmnsnpoBsaHHoe AP

POST /mdb/v1l/clusters/ed4uov44f3qoo/srobggb/updatelOptions
{
"databaseOptions": {
"mongodb": {
"mongod": {
"storage": {
"wiredTiger": {
"engineConfig": {
"cacheSi1zeGB": 16

334334,



HeTunmnsnpoBsaHHoe AP

> YOOOHO C TOYKM 3peHMS Koaa (CHavana)
> TpebyeT oyeHb NoApPoObHOM OOKYMEHTALUN

> HeoyeBMOHO ONd9 NOMb30BaTENIEN
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TvnnsmnposaHHoe AP

syntax = "proto3";
// Updates the specified PostgreSQL cluster.
rpc Update (UpdateClusterRequest) returns (operation.Operation) {
option (google.api.http) = {
patch: "/managed-postgresgl/vl/clusters/{cluster_id}" body: "x" };
option (yandex.api.operation) = {
metadata: "UpdateClusterMetadata”

response: "Cluster” };



TvnnsnposaHHoe AP]

message UpdateClusterRequest {
string cluster_id = 1;
string description = 2;
map<string, string> labels = 3;
// New configuration and resources for hosts in the cluster.

ConfigSpec config_spec = 4;



TvnnsmnposaHHoe AP

message ConfigSpec {
oneof postgresql _config {
config.PostgresqlConf1g9_6 postgresgl _config_9 6 = 1;

config.PostgresqlConfi1gl® postgresql_config_10 = 2;

<..”>



TvnnsmnposaHHoe AP

message PostgresqglConfigl0 {
enum WalLevel {
WAL_LEVEL_UNSPECIFIED = 0;
WAL_LEVEL_REPLICA = 1;

WAL_LEVEL_LOGICAL

2
}

google.protobuf.Int64Value max_connections = 1;

WalLevel wal_level = 2;



TnnnsmposaHHoe API

> YOobHO ONng Nonb3oBaTend

> APl spec 3a4yacTyto 4OCTAaTOYHO 1 Oe3 JOKYMEHTaLUNU

> EomHoobpasHo co Bcem APl Obnaka

> CnoxHee paboTta c obLLMM KOOOM
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[ Ilpobnembl



HexBaTKa pecypcoB

u_w...}; hosts=CON; itype=mdbdomO; ctype=3bf6d7b6-3880-4be6-a589-e647a22c9fce; geo=sas

Autofailover, 63kanbl 1 MO

NTOPU

91.460
portoinst-cpu_limit_cores tmmv 2
1.998

[ B TAKUX CUTYaALUNAX pa6OTaPOT [TJ10X0O
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HexBaTKa pecypcoB

Autofailover Beep

Memory (GB)

i

O NepeknYaeT MacTepa n3-3a OOM
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HexBaTKa pecypcoB

Porto ymeer:

\J

> [logKoOHTenHep:-l

> [ apaHTUKMN HEKOTOPbLIX PecypCcoB

OOM bygem obpabaTbiBaTb ABHO



KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa

> Bce onepauumv Hag 0aHUM KNacTepOM BbIMOMHAKTCA CTPOro
nocnegoBaTebHO

> Ho ueneBoe coctogHme B MetaDB obHoBngeTcs cpasy

> B utore bonee paHHAa onepaumnsg MoXXeT NPUMEHUTb U3MEHEHUA
OT Obonee No3aHen
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KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa
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KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa

Data plane

F_________________“
‘—————————————————J

=

Control plane

F_________________R
h—————————————————J

=
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KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa
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KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa

> Host 1 He cMoxeT nobaBnTb NpaBWia OAng coeguHeHnm ¢ host 4

> Deploy Ha host 4 He yOoacTco



KOHKyDEHTHbIe N3IMEHEHINA COCTAaBa KJ1aCTEPa

> [loka moTeHUManbHO AeCTPYKTMBHbIE ONepaLmm caenanm
SKCKITKO3UNBHbIMU

> llenaem BepcroHnpoBaHue B MetaDB



[ lopaaoK npnMeHeHns HacTpoek

HekoTopble HACTPOWKIA:

> (He) TpebytoT Nepesanycka
> TpebytoT 0coboro nopgaka NnpMMeHeHMsa Ha XxoCcTax knactepa

> 3aBUCAT OT OOCTYMHbIX PecypCcoB
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[ lopaaoK npnMeHeHns HacTpoek

i

1 max connections = 512

max_connections = 512
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[ lopaaoK npnMeHeHns HacTpoek

»
\
w
!
¥ )
3

1 max connections = 512

a

max_connections = 512

;
:




[ lopaaoK npnMeHeHns HacTpoek

FATAL: hot standby 1s not possible because max_connections = 512 1s a lower

setting than on the master server (i1ts value was 1024)

CONTEXT: xlog redo at 38/87000098 for XLOG/PARAMETER_CHANGE:
max_connections=1024 max_worker_processes=8 max_prepared_xacts=0

maXx_locks_per_xact=64 wal_level=logical wal_log_hints=off

track_commit_timestamp=off

LOG: startup process (PID 706305) exited with exit code 1

5/



[ lopaaoK npnMeHeHns HacTpoek

| max_connections = 1024

>

- .1 max_connections = 512

max_connections = 512 |4

!;«-,-.
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[ lopaaoK npnMeHeHns HacTpoek

i

1 max connections = 512

max_connections = 512

59



[ lopaaoK npnMeHeHns HacTpoek

a

»
y
max_connections = 1024 max_connections = 1024
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[ lopaaoK npnMeHeHns HacTpoek

»
u max connections = 1024
o
I

% »

’

“Imax_connections = 1024

a

»
’
max_connections = 1024 :

e K
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[ lopaaoK npnMeHeHns HacTpoek

ECN BBEPX, TO CHaYana pennmku, MoToOM MacTep

EC BHW3, TO CHa4alla MacTep, NOTOM PEernnKu

APl npu noctaHoBKe 33434 OOHOBNEHWNSA HACTPOEK HAa3HAYaeT OOHY A3
NONNTUK MPUMEHEHNS

62



3aKryeHpe



ViTor

J[1Ba roaa B production
1000+ knactepoB
OpauH control plane ong Heckonbknx CYb/1:

> PostgreSQL, ClickHouse, MongoDB

> EWE Tpum B pa3paboTke
OpaHa KogoBas 6a3a BHYTPU U CHaPYXWN
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OTnnuuns

> TroHUHr CYB/L 13 Kopobkun

> Autofailover n 6akanbl cpeactsamm CYb/1

> HopMarlbHble rpaduKu

> VlceTeBble, M NOKaNbHbIE ONCKU

> MHoOrme Bely ToNbKo Yyepes AP

> YHMKanbHaa Mmoaenb AaHHbIX
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cloud.yandex.ru/services/mdb



BOMNPOCHI?

bopoanH BnagnmMmump
PVYKOBOAMTESNb CNY>XObl CEPBMNCOB XPaHEH A OaHHbIX

@ dOuble@yandex-team.ru
] +7495739-70-00, no6. 7255




