
Ⱥɍɑɝɛɑɣɑəɔɑ Ɏɧɝɚɖɚɕ 

ɐɚɝɞɟɛəɚɝɞɔ əɌ ɚɝəɚɎɑ 

PostgreSQL. 

ȽɢɑəɌɜɔɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ.



ȹɑɘəɚɏɚ ɔɝɞɚɜɔɔ

Å1973 ɏɚɐ ðIngres 

Å1986 ɏɚɐ ðPostgres (Post Ingres)

Å1995 ɏɚɐ ðPostgres95
ȸɌɕɖɗ Ƚɞɚɟəɍɜɑɕɖɑɜ



ȮɧɝɚɖɌɫ ɐɚɝɞɟɛəɚɝɞɨ(HA)

ÅȸɌɝɞɑɜðɣɞɑəɔɑ / ɓɌɛɔɝɨ

ÅȼɑɛɗɔɖɌ ðɔəɚɏɐɌ ɣɞɑəɔɑ / ɓɌɛɔɝɨ

ÅȮɧɝɚɖɌɫ ɐɚɝɞɟɛəɚɝɞɨðɎɚɓɘɚɒəɚɝɞɨ ɔɓɍɑɏɌɞɨ ɛɜɚɝɞɚɑɎ

ÅRTO (Recovery Time Objective)

ÅRPO (Recovery Point Objective)

ÅRTO + RPO = Tier



HA Ɏ PostgreSQL

ÅȺɍɥɔɑ ɐɔɝɖɔ

ÅȼɑɛɗɔɖɌɢɔɫ əɌ ɟɜɚɎəɑ ɠɌɕɗɚɎɚɕ ɝɔɝɞɑɘɧ

ÅȼɑɛɗɔɖɌɢɔɫ ɞɜɔɏɏɑɜɌɘɔ

ÅȼɑɛɗɔɖɌɢɔɫ Ɏ ɝɜɑɐəɑɘ ɝɗɚɑ

ÅɀɔɓɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ

ÅȷɚɏɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ



Ȯɔɐɧ ɜɑɛɗɔɖɌɢɔɕ

ÅɀɔɓɔɣɑɝɖɌɫ ɝ Ɏɑɜɝɔɔ 9.0ÅȷɚɏɔɣɑɝɖɌɫ ɝ Ɏɑɜɝɔɔ 10.0



ɀɔɓɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ



Ƚɛɚɝɚɍɧ ɐɚɝɞɌɎɖɔ WAL

ÅȻɚɞɚɖɚɎɌɫ ɜɑɛɗɔɖɌɢɔɫ

TCP



Ƚɛɚɝɚɍɧ ɐɚɝɞɌɎɖɔ WAL

ÅȰɚɝɞɌɎɖɌ ɔɓ ɌɜɡɔɎɌ



Ȼɜɚɍɗɑɘɧ

ÅȻɚɞɑɜɫ WAL ɝɑɏɘɑəɞɚɎ (ɜɑɤɑəɔɑ: replication slot )

ÅȺɞɘɑəɌ ɓɌɛɜɚɝɚɎ (ɜɑɤɑəɔɑ: hot_standby_feedback , 
max_standby_streaming_delay )



ɀɔɓɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ. Ȼɗɪɝɧ -
ɘɔəɟɝɧ

ȸɌɝɤɞɌɍɔɜɟɑɘɚɝɞɨ ɔ ɛɜɚɝɞɚɞɌ əɌɝɞɜɚɕɖɔ

ȼɑɌɗɔɓɌɢɔɫ HA-ɜɑɤɑəɔɕ & Load balancing

ȼɌɓəɚɚɍɜɌɓɔɑ ɖɚəɠɔɏɟɜɌɢɔɕ (ɚɞɗɚɒɑəəɌɫ,hot -,

warm standby, ɖɌɝɖɌɐəɌɫ ɜɑɛɗɔɖɌɢɔɫ)

ȳɌɎɔɝɔɘɚɝɞɨ ɚɞ Ɏɑɜɝɔɕ, ɛɗɌɞɠɚɜɘɧ

ȼɑɛɗɔɢɔɜɟɑɞɝɫ Ɏɝɬ

ȼɑɛɗɔɖɟ ɘɚɒəɚ ɞɚɗɨɖɚ ɣɔɞɌɞɨ



ɀɔɓɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ -ɖɑɕɝɧ

ÅȼɑɛɗɔɖɌ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ HA

ÅȭɌɗɌəɝɔɜɚɎɖɌ əɌɏɜɟɓɖɔ

ÅȶɌɝɖɌɐəɌɫ ɜɑɛɗɔɖɌɢɔɫ

ÅȺɞɗɚɒɑəəɌɫ ɜɑɛɗɔɖɌɢɔɫ



ȷɚɏɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ
ÅȮɝɞɜɚɑəəɌɫ ɐɚɝɞɟɛəɌ ɝ Ɏɑɜɝɔɔ 10

Åȸɚɐɑɗɨ çȻɟɍɗɔɖɌɢɔɫè ðçȻɚɐɛɔɝɣɔɖè



ȷɚɏɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ -ɚɐəɔ ɛɗɪɝɧ. 
Ȼɗɪɝ ɚɏɜɌəɔɣɑəɔɫ

ȹɑɞ Ɏɑɜɝɔɚəəɚɕɔ ɛɗɌɞɠɚɜɘɑəəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ

ȮɧɍɚɜɚɣəɌɫ ɜɑɛɗɔɖɌɢɔɫ

Ȯɚɓɘɚɒəɚɝɞɨ ɚɍəɚɎɗɑəɔɫ ɘɌɒɚɜəɧɡ Ɏɑɜɝɔɕ

ȼɑɛɗɔɢɔɜɟɪɞɝɫ ɞɚɗɨɖɚ DML (insert / update /delete)  
ɚɛɑɜɌɢɔɔ

ȼɑɛɗɔɢɔɜɟɪɞɝɫ ɞɚɗɨɖɚ ɞɌɍɗɔɢɧ

ȼɟɣəɚɑ ɜɌɓɜɑɤɑəɔɑ ɖɚəɠɗɔɖɞɚɎ



ȷɚɏɔɣɑɝɖɌɫ ɜɑɛɗɔɖɌɢɔɫ -ɖɑɕɝɧ

ÅȶɚəɝɚɗɔɐɌɢɔɫ ɐɌəəɧɡ

ÅȺɍəɚɎɗɑəɔɑ Ɏɑɜɝɔɕ

ÅȼɑɛɗɔɖɌɢɔɫ ɘɟɗɨɞɔɘɌɝɞɑɜ(ɛɚɖɌ əɑ ɛɚɐɐɑɜɒɔɎɌɑɞɝɫ)



ȶɗɌɝɞɑɜɌ. ȺɒɔɐɌəɔɫ ɚɞ ɖɗɌɝɞɑɜɌ

ÅȮɧɝɚɖɌɫ ɐɚɝɞɟɛəɚɝɞɨ. ȸɔəɔɘɌɗɨəɧɑ RPO / RTO

ÅȸɌɝɤɞɌɍɔɜɟɑɘɚɝɞɨ

ÅȽɚɏɗɌɝɚɎɌəəɚɝɞɨ ɐɌəəɧɡ

ÅȺɞɖɌɓɚɟɝɞɚɕɣɔɎɚɝɞɨ

ÅȺɞɖɌɓ ɟɓɗɌ

ÅȼɌɓɐɑɗɑəɔɑ ɝɑɞɔ 

ÅSplitbrain



ȶɗɌɝɞɑɜɌ. Ȯəɑɤəɔɑ ɜɑɤɑəɔɫ

ȹɑɚɍɡɚɐɔɘɧɑ ɖɚɘɛɚəɑəɞɧ:

ÅȬɏɑəɞ

ÅȿɛɜɌɎɗɫɪɥɔɑ

ÅȱɐɔəɌɫ ɞɚɣɖɌ ɎɡɚɐɌ



Ȯəɑɤəɔɑ ɜɑɤɑəɔɫ. Stolon
https ://github.com/sorintlab/stolon



Ȯəɑɤəɔɑ ɜɑɤɑəɔɫ. Patroni
https://github.com/zalando/patroni



ȼɌɓɎɔɞɔɑ

PostgreSQL 9 PostgreSQL 10 PostgreSQL 11 PostgreSQL 12

ɀɔɓɔɣɑɝɖɌɫ 

ɜɑɛɗɔɖɌɢɔɫ

ȷɚɏɔɣɑɝɖɌɫ 

ɜɑɛɗɔɖɌɢɔɫ
ȸɟɗɨɞɔɘɌɝɞɑɜ?ȷɚɏɔɣɑɝɖɌɫ 

ɜɑɛɗɔɖɌɢɔɫ +



Ȯɚɛɜɚɝɧ?


