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Zalando

e ~ 3 bn EUR revenue

e ~ 160 m visits/month

e 60% visits from mobile devices
e > 170 databases

e > 1000 tech employees

e We are hiring!




ABTOHOMHLIE KOMaHabl U Radical Agility

OpraHmsz3alnmum, IIPOoeKTHUPpYIMEe CUCTEMEH,
Hen30eXHO BHIIYCKAKT IIPOOYKT,

CTPYKTYPa KOTOPOI'O IIOBTOPSAET
CTPYKTYPY KOMMYHMKALIMM BHYTPU
OpTraHM3aluN.

3axkoH MejaBuHa KoHnBes
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PostgreSQL B obnakax (cattle vs pets)

e bhLICcTpoe pa3BepTbiBaHne HOBbIX CYB/]
e B3anmosameHsemMble cepBepa
e MakcmmanbHO-CTaHgapTU3npoBaHHaa KoHdurypauuga

e ABTOMaTU4ecKkas HacTpouka
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XpaHeHne coCToaAHNA Knacrtepa

e [Ipobnema split-brain

e ABTOPUTETHBLIN NCTOYHUK MHJ OpPMALIUM O MacTepe
e XpaHeHne nHdopmaLun 0 MacTepe N pennukax

e AToMmapHble onepauun (CAS)

e OTKa30yCcTOM4YMBOCTb
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PacnpegeneHHoe xpaHunuuie gaHHbix (DCS)

e Key - value

e Anroputmbl pewieHuns 3agad koHceHcyca (RAFT, PAXOS)
e OTKa3oyCcTONYMBOCTb

e [loggepxka TTL gna kno4ven unm ceccum

e Bo03MOXHOCTb “crneaunTtb’ 3a U3BMEHEHUAMU KIoYeun

(watches)
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[ OHKa 3a nuaoepom

promote
<%
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Patroni + DCS

e DCS + PostgreSQL = oTkazoycToM4nBOCTb
e Patroni ynpasnsiet PostgreSQL

e TTL ana knto4a nnu ceccun nuaepa

e \Watch gna kniova nuoepa

e BuIObopbl Nnnaepa

» zalando



[TOCTOSAHHbIE KIHO4Kn

e Initialize

o "key": "/serviceltestcluster/initialize",

"value": "6303731710761975832",

e Leader optime

o "key": "/service/testcluster/optime/leader”,

"value": "67393608",

e Config

o  "key": "/servicel/testcluster/config",

"value": "{\"postgresql\":{\"parameters\":{\"synchronous_standby names\":\"*\"}}}",
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BpemMeHHble Knoyun

e |eader
o "key": "/serviceltestcluster/leader",

"value": "dbnode2",
"tl": 22

e Members
o "key": "/service/testcluster/members/dbnode2",
“value": "{\"role\":\"master\",\"state\":\"running\",

\"conn_url\":\"postgres://172.17.0.3:5432/postgres\",

\"api_url\":\"http://172.17.0.3:8008/patroni\"\"xlog_location\":67393608}",
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OCHOBHbIE 3Tarbl paboThbl

e llHnynanmusaumsd

e Buibopbl nuaepa

e [lobaBneHne HOBOWN PENSINKU

e [IpoBepka Hannumnsa KnoYa nuaepa

e [loTepsa nugepa nnn demote
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Bo3amoxxHocTu Patroni

e [loooepxka Consul, Zookeeper u etcd

e Manual and Scheduled Failover

e (Cascading replication/pg_basebackup from replica
e Synchronous replication

e [lopgaepxka pg_rewind

e Customizable replica creation methods
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Bo3amoxxHocTu Patroni

e (Callbacks

o on_start, on_stop, on_restart, on_role_change

e REST API
e [lnHammyeckas KoHdUrypauus

e Tags
o nofailover, noloadbalance, clonefrom, replicatefrom

e patronictl
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[InHammnyeckaa KoHdurypauma

NoeHTun4Has KOHCbI/IpraLI,I/IFl Ha BCeEX Yya3lax:

o ttl, loop_wait, retry_timeout, maximum_lag_on_failover

o wal_level, hot_standby

o max_connections, max_prepared_transactions, max_locks per_transaction,
max_worker_processes, track_commit_timestamp, wal_log_hints

o wal_keep_ segments, max_replication_slots

[HnHammnyeckoe nameHeHne koHdurypaummn PostgreSQL/Patroni
[Moonepxka restart-only napameTtpoB (pending_restart flag)
XpaHeHune napameTpoB B DCS

[MpuopwuTeT: patroni.yaml, DCS

» zalando



LIVE DEMO
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Patroni - 3TO KOHCTpPYKTOP

e ABTOMaTU4eCKOE nepeKkrinyeHne KrmeHToB

o haproxy, pgbouncer

e XpaHunuwe WAL dainnos
e PerynapHole pesepBHbie KOnnn

e MoHUTOPUHT

(i......‘.

e DB servers deployment - | ) [ia-

HOHCTP
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Spilo: Patroni + Docker + AWS

EC2 instance EC2 instance

eted
(dcs for Patrani)

53 Bucket
(WAL and backup)
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/ Security Group

db.example.com db-replica.example.com

| SSaTE il Master db i S !
. \ ilability Z \
N RSSsari
g | | ",
- Replicadb | \ Replicadb 1 |
: 1 Availal L0071 I Availability Zone .

Cloud Formation
Stack

|2

53 Bucket
(WAL and backup)
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Automatic failover is hard

e B kako MOMeHT nepekrodaTb MacTep:

o HapgexHocTb onepeneneHns MOMeHTa NEPEKIOYEHUS VS AOCTYMHOCTb CUCTEMBI
o [lpobnema CrMwKOM YacTbIX NEPEKOYEHNI

o  KoHdwurypauua DCS

e Crapbin MmacTep ¢ pg_rewind n noteps OaHHbIX

o HyxeH pg_rewind = Ha MmacTepe eCTb HepennMUMPOBaHHbIE 3annucu

o Yto penatb ecnu pg_rewind 3aBepLunnacb 6e3ycrneLwHo?

e Kak BblbpaTb HOBOro macrepa?

o  XLOG position
o HapexHocTb xocTa/coeanHeHus
o [lpon3BoanUTENbHOCTb
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HacTtpouka napameTtpoB Patroni

e Korga nepekntoyaTtb MacTtep
o fttl, loop_wait, retry timeout. 2 x retry timeout + loop wait <l

e BbIOopbl HOBOro MacTepa

o maximum_lag _on_failover; < 16MB - HET rapaHTUPOBaHHOIO
BOCCTaHoOBIeHUs U3 base backup
o nofailover

e pg rewind
o use_pg_rewind, remove_data directory on_rewind_failure
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Cnacunboo!

https://github.com/zalando/patroni
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CcbInku

e Spilo: https://qithub.com/zalando/spilo

e Confd: http://www.confd.io

e Etcd: https://github.com/coreos/etcd

e RAFT: http://thesecretlivesofdata.com/raft/
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