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MynsTnmacTep 3T0....

O BbICOKaA OAOCTYINHOCTb

O OTKa30yCTONYMNBOCTb

O CUMMETPUYHbIN KJ1aCcTep
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MynsTnmacTep 3T0....

Posigres

mtm patches

O pacwunpeHne Postgres
o Habop natyeun B aapo Postgres

multimaster.so
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Pogzgres Pro

O MPOTOKO/ NOrMYeCcKon pensimkawmm

o nopgaep>xka 3PC
O MapannenbHbin Executor

o PAXOS (Synod)
o failover
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PacwunpeHne Postgres

/home/demo/postgrespro/postgres -D /home/demo/nodel/pgdata --cluster-name=nodel
postgres: nodel: mtm-dmg-sender

postgres: nodel: mtm-montitor

postgres: nodel: user demodb 127.0.0.1(47206) mtm-dmg-receiver node3
postgres: nodel: mtm-logrep-receiver-1-3

postgres: nodel: mtm-logrep-receiver-1-2

postgres: nodel: mtm-replier

postgres: nodel: mtm-campaigner

postgres: nodel: walsender user 127.0.0.1(47214) idle

postgres: nodel: walsender user 127.0.0.1(47298) 1idle

postgres: nodel: user demodb 127.0.0.1(47230) mtm-dmg-receiver node2

/////l///é//
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Habop natyen B 9AOpo0

o nopaepxka 3PC B logical decoding

o APl pna obHapy>xeHuna deadlock

O ....
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MynbTnmMacTep
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Pogzgres Pro

o ACP (Atomic Commit Protocol). Kaxxaas
TpaH3aKUuna NoATBEPXXOAETCH KOHCEHCYCOM HOA

o [lokoneHunsa HoA

11
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Commit B MynstumacTepe
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KOHMJINKT Npn OOHOBNEHUU
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HapyLLueHne nopsaka TpaH3aKLnun

VA

Node 2

N = 'S
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Pogzgres Pro

O HOMEP MOKONEHNSA - 3TO Napa <gen_number, members>
O TOJIbKO 3TV HOAblI MOIyT AefniaTb TPaH3aKLUnK
O HOOA CTPEMUTCA NEPEKNIOYNTLCA B NOKOMEHNE C 6ObLLUNM
HOMEPOM
O HOAA B NOKOMEHUN MOXET ObITb B HECKONIbKUX COCTOAHUNSAX:
o ONLINE - HopmanbHaga paboTa
o RECOVERY - Hopga Bowna B NOKONEeHne 1 OomMKHa
NPUMEHNTb HegoCTaLLMe TpaH3aKLUnK
o DEAD - He aBnseTca 4YneHOM TeKYLLEero nokoneHna  1°
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[TokoneHwne <1, {1, 2, 3}>
=

[TokoneHnune <2, {1, 2}>
=

[TokoneHune <3, {1, 2, 3}>
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Pogzgres Pro

o Hopa n3 nokosieHna N He NpuMeHAEeT TpaH3akunm nokoneHns N-1
o [lokosieHna cocToAaAT 3 60bLUMHCTBA HOA

o Hoga ONLINE B nokoneHnn N cooep>XuT Bce TpaH3aKuum
npenbiayLwmx NoKoONeEHNA

O BCE€ HOBble TPaH3aKunn 6yaeTt B NoKoNneHnsax >= N

O BCe TpaH3akuum nokoneHna N éyayT npMMeHEHbI A0 TPpaH3aKLUnn
nokoneHna M (N < M)

O NOPAAOK TpaH3aKuun BHYTpW nokosneHns obecnedeH ACP

17
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Node 1 Node 2 Node 3

<—>'<——>

gen 1 gen 1 gen 1
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Node 1 Node 2 Node 3

gen 1 gen 1 RequestGen2 gen 1

-

Response Gen 2
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Node 1 Node 2 Node 3

<—>><_>

gen 1 gen 2 gen 2
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DDL

o nepepatotca ¢ WAL-OM KaK TEKCT
o €CTb HOaHChbI (temp tables, ...)

21
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o Postgres Pro Enterprise
o Postgresql

https://github.com/postgrespro/mmts

Pogzgres Pro

22
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[ logroToBKa K 3anycKy MynstuMmacTtepa

o MOAroToBUTL paboyne HoOb!
o A06aBUTb B KOHOUI postgresql.conf:

shared preload libraries = 'multimaster’

wal level = logical

max connections = 100

max_prepared transactions = 300

max wal senders = 10

max replication slots = 10

wal sender timeout = 0 23
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3anyck MmynbtuMmacTepa

Ha OOHOW N3 HUX BbIMONHUT:

> create extension multimaster;

> select mtm.ini1t cluster(
‘host=nodel’,
‘{*host=node2”, host3=node3™}’);

24
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MOHUTOPUHI MyNbTMAcCTepPa

OyHKkUMa mtm.ping() - onpeneneHne paboTocnocobHOCTU
KJjlacTepa:

demodb=# select * from mtm.ping();
ping

25
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MOHUTOPUHI MyNbTMAcCTepPa

OyHkuma mtm.status() - 3anpoc ctartyca Hof.

demodb=# select * from mtm.status();

my_node_1id | status | connected | gen_num | gen_members | gen_members_online | gen_configured
------------ L it e e et it L e

1 | online | {1,2,3} | 5| §1,2.53 | {1,2,3} | {1,2,3}

20
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MOHUTOPUHI MyNbTMAcCTepPa

OyHKUMs mtm.nodes() - 3anpoc cnrucka Hopf, Knactepa nx

COCTOAHNA.
demodb=# select * from mtm.nodes();
id conninfo is_self enabled connected sender_pid receiver_pid n_workers receiver_mode
s ST T tmmmm———— tmmmm————— tmmm e ——— tmmm tmm tmmm tmm e
1 port=65432 host=127.0.0.1 dbname='demodb' t t t
2 port=65433 host=127.0.0.1 dbname="'demodb' f t t 1939895 1939795 0 normal
3 port=65434 host=127.0.0.1 dbname="'demodb' T t t 1939797 1939794 0 normal

27
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Cxema BKNto4YeHNs. 3-X HOOOBbIV KnacTep
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Cxema BKto4YeHNs. 3-X HOAOBbIV KnacTep
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| lpMeHeHne mynsTMmacTepa

OTKa30yCTONYMBLIN KNacTep na
KaTacTpodoyCTON4YMBLIN KNnacTep HET
BupTyanbHble cpeabl na
ObnayHble cepBUCHI na
HenpepbIBHOCTb cepBuUca na
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o O O O O O O

Pogzgres Pro

ObicTpbIn failover

He TpebyeTcs gonosiHnTenbHoro 10

3anncb Ha BCe HOAOb!

KJlacTep OOCTYNeH noka XXnBo 60/bLLUNHCTBO HOA
MO>XHO [0O06aBUTbL HOQY “Ha NeTy’.

aBTOMaTN4YeCKOE BOCCTAHOBMEHNE HOAObI NMocne cbos

coBMecTUMCTb C Postgres

32



CIACHBO

Mwuxawnn B. PyTmaH:

m.rutman@postgrespro.ru

postgrespro.ru
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3amMepbl

TPS oT KonnyectBa obHOBNeHUI
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3amepbl
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3amepbl
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