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 ɺ ʜʘʥʥʦʡ ʢʥʠʛʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ PostgreSQL 

14, ʥʘʯʠʥʘʷ ʩ ʚʘʨʠʘʥʪʦʚ ʫʩʪʘʥʦʚʢʠ, ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʟʘʢʘʥʯʠʚʘʷ ʙʵʢʘʧʘʤʠ ʠ ʨʝʧʣʠʢʘʮʠʝʡ, ʘ ʪʘʢʞʝ 

ʨʘʟʙʠʨʘʶʪʩʷ ʢʣʘʩʪʝʨʥʳʝ ʠ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ PostgreSQL.  

ʂʥʠʛʘ ʥʘʧʠʩʘʥʘ ʧʦʥʷʪʥʳʤ ʷʟʳʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʨʦʙʥʳʭ 

ʧʨʠʤʝʨʦʚ. ʀʩʭʦʜʥʳʝ ʢʦʜʳ ʠ ʩʩʳʣʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʥʠʛʝ, ʚʳʣʦʞʝʥʳ ʥʘ github. 

ɻʣʘʚʳ ʣʦʛʠʯʝʩʢʠ ʚʳʩʪʨʦʝʥʳ ʧʦ ʧʫʪʠ ʫʩʣʦʞʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʨʘʟʚʝʨʥʫʪʴ ʢʣʘʩʪʝʨ PostgreSQL ʩ ʥʫʣʷ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʩʝʨʚʝʨʘʭ, ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʠ ʦʙʣʘʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʘʩʪʨʦʡʢʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʚʘʨʠʘʥʪʳ ʠʭ 

ʪʶʥʠʥʛʘ.  

ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʛʣʘʚ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʠʥʜʝʢʩʳ, 

ʩʝʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʜʞʦʡʥʳ ʠ ʜʨʫʛʦʝ. 

ʂʥʠʛʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʠ ʧʦʣʝʟʥʘ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ: ʨʘʟʨʘʙʦʪʯʠʢʘʤ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʙʘʟ ʜʘʥʥʳʭ, ʘʨʭʠʪʝʢʪʦʨʘʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʪʦʤ 
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ʆʙ ʘʚʪʦʨʝ 

ɼʣʷ ʥʘʯʘʣʘ, ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʟʘ ʪʦ, ʯʪʦ ʚʳ ʚʳʙʨʘʣʠ ʵʪʫ ʢʥʠʛʫ. 

ʗ ʚ IT ʫʞʝ ʙʦʣʴʰʝ 20 ʣʝʪ. ʅʘʯʠʥʘʣ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʢʦʛʜʘ-ʪʦ ʩ ZX Spectrum. ʅʘʧʠʩʘʣ 

ʩʚʦʶ ʧʝʨʚʫʶ ʠʛʨʫ ʥʘʧʦʜʦʙʠʝ ʪʝʢʩʪʦʚʦʛʦ Dictator. ʊʦʛʜʘ ʚʩʝ ʭʨʘʥʠʣʦʩʴ ʥʘ 

ʧʨʦʩʪʳʭ ʘʫʜʠʦʢʘʩʩʝʪʘʭ, ʘ ʷʟʳʢ ʙʳʣ Basic... ʇʦʪʦʤ IBM 8086. ʍʦʪʷ ʢʪʦ ʫʞʝ ʧʦʤʥʠʪ 

ʪʝ ʚʨʝʤʝʥʘ... ɼʘʣʴʰʝ DOS, ʧʝʨʚʳʡ Windows 3.11, - ʧʨʦʬʠʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʙʘʟʳ ʜʘʥʥʳʭ ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ, ʩʦʪʥʠ ʧʨʦʝʢʪʦʚ, - ʚʠʨʪʫʘʣʠʟʘʮʠʷ, 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʠ highload. ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʧʦʥʷʣ, ʯʪʦ ʭʦʯʫ ʫʯʠʪʴ ʣʶʜʝʡ, ʥʝʩʪʠ 

ʩʚʝʪʣʦʝ ʠ ʜʦʙʨʦʝ ʚ ʥʘʰ ʤʠʨ. ʀ ʚʦʪ ʷ ʙʦʣʴʰʝ ʛʦʜʘ ʯʠʪʘʶ ʩʚʦʠ ʘʚʪʦʨʩʢʠʝ ʢʫʨʩʳ 

ʧʦ ʇʦʩʪʛʨʝʩʫ ʚ çOTUS ʆʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝè1 ʠ çʋʎ ʉʧʝʮʠʘʣʠʩʪè ʧʨʠ ʄɻʊʋ ʠʤ 

ʅ.ʕ. ɹʘʫʤʘʥʘ2.  

 

ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʦʥʷʣ, ʥʘʩʢʦʣʴʢʦ ʥʝ ʭʚʘʪʘʝʪ ʭʦʨʦʰʝʡ ʢʥʠʛʠ ʧʦ ʣʫʯʰʠʤ 

ʤʝʪʦʜʠʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʉʋɹɼ3 - PostgreSQL. ɺ ʵʪʦʡ ʢʥʠʛʝ 

ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʦʚʝʜʸʥ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ 

ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʵʪʦʡ ʉʋɹɼ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʸ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʅʫ ʠ ʢʫʜʘ ʙʝʟ ʩʘʤʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ 

ʦʨʢʝʩʪʨʘʪʦʨʘ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ K8s4 ʠ ʦʙʣʘʢʦʚ. ʂʦʥʝʯʥʦ, ʨʘʩʩʤʦʪʨʠʤ ʠ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ PostgreSQL.  

 

ʕʪʘ ʢʥʠʛʘ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʘ ʧʦʜ ʥʦʚʫʶ 14 ʚʝʨʩʠʶ ʇʦʩʪʛʨʝʩʘ. ɼʦʙʘʚʣʝʥʳ 

ʥʦʚʳʝ ʧʨʠʤʝʨʳ, ʨʘʩʩʤʦʪʨʝʥʦ ʦʙʥʦʚʣʝʥʠʝ ʢʣʘʩʪʝʨʘ ʩ 13 ʥʘ 14 ʚʝʨʩʠʶ ʠ ʪʦʥʢʦʩʪʠ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʷʟʠ ʩ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ ʰʠʬʨʦʚʘʥʠʷ ʧʘʨʦʣʝʡ. ʈʘʟʦʙʨʘʥʳ 

ʧʦʧʫʣʷʨʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʢʥʠʛʫ ʧʦ 13 ʇʦʩʪʛʨʝʩʫ: ʩʦʚʨʝʤʝʥʥʳʝ 

ʙʵʢʘʧʳ ʩ ʧʦʤʦʱʴʶ pg_probackup ʠ Wal-G, ʫʪʠʣʠʪʘ pg_rewind ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʣʘʩʪʝʨʘ ʧʦʩʣʝ ʩʙʦʷ.  

 

ʉʩʳʣʢʠ ʠʟ ʜʘʥʥʦʡ ʢʥʠʛʠ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ github5 ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʧʝʨʝʭʦʜʘ. ɺ ʨʝʧʦʟʠʪʦʨʠʠ ʩʩʳʣʢʠ ʙʫʜʫʪ ʨʘʟʙʠʪʳ ʧʦ ʥʦʤʝʨʘʤ ʪʝʤ, ʥʦʤʝʨ ʩʩʳʣʢʠ 

ʙʫʜʝʪ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ [1]. ʗ ʚʩʝʛʜʘ ʛʦʪʦʚ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ - ʦʙ ʵʪʦʤ ʤʦʞʥʦ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʤʦʸʤ ʣʠʯʥʦʤ ʩʘʡʪʝ: https://aristov.tech. ʊʘʢʞʝ ʥʘ ʩʘʡʪʝ ʤʦʞʥʦ 

ʟʘʢʘʟʘʪʴ ʦʨʠʛʠʥʘʣʴʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʚʝʨʩʠʶ ʚ PDF ʠʣʠ ʙʫʤʘʞʥʫʶ ʚʝʨʩʠʶ ʩ 

ʘʚʪʦʛʨʘʬʦʤ https://aristov.tech/#orderbook. 

  

 
1 ʆʊʋʉ URL:  https://otus.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021)  
2 ʋʎ ʉʧʝʮʠʘʣʠʩʪ URL:  https://www.specialist.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) 
3 ʉʠʩʪʝʤʘ ʋʧʨʘʚʣʝʥʠʷ ɹʘʟʘʤʠ ɼʘʥʥʳʭ 
4 Kubernetes 
5 ʄʦʡ github URL:  https://github.com/aeuge/Postgres14book (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.10.2021) 

https://aristov.tech/
https://aristov.tech/#orderbook
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ʉʧʘʩʠʙʦ ʟʘ ʧʦʜʜʝʨʞʢʫ ʀʣʴʝ @JorianR, ʢʦʪʦʨʳʡ ʠ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʤʦʝʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʢʘʨʴʝʨʳ. ʆʪʣʠʯʥʳʡ ʢʦʤʴʶʥʠʪʠ-ʤʝʥʝʜʞʝʨ. ʉʧʘʩʠʙʦ ɸʣʝʢʩʝʶ 

ʎʳʢʫʥʦʚʫ @erlong15. ʄʦʡ ʥʘʩʪʘʚʥʠʢ, ʇʨʦʬʝʩʩʠʦʥʘʣ ʩ ʙʦʣʴʰʦʡ ʙʫʢʚʳ, 

ʦʧʳʪʥʝʡʰʠʡ DBA6 ʠ ʧʨʦʩʪʦ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ. ʉʧʘʩʠʙʦ ʣʶʙʠʤʦʡ ʞʝʥʝ 

ʉʚʝʪʣʘʥʝ @asveta ʟʘ ʧʦʜʜʝʨʞʢʫ. ʉʧʘʩʠʙʦ ʨʝʜʘʢʪʦʨʘʤ ʢʥʠʛʠ ʇʘʚʣʫ ɸʥʜʨʝʝʚʫ 

@shaadowsky ʠ ɸʥʜʨʝʶ Alandre @alandreei, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʠʣʠ ʤʝʥʷ ʧʣʘʢʘʪʴ, 

ʧʝʨʝʜʝʣʳʚʘʷ ʬʠʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʨʘʟ ʜʝʩʷʪʴ. ʉʧʘʩʠʙʦ ʉʝʨʛʝʶ ʂʨʘʩʥʦʚʫ 

@SerjReds - ʧʨʠʣʦʞʠʣ ʨʫʢʫ ʢ ʤʦʝʤʫ ʜʦʣʛʦʤʫ ʧʫʪʠ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ. ʉʧʘʩʠʙʦ 

ɼʤʠʪʨʠʶ ʂʠʨʠʣʣʦʚʫ @esteps_kirillov ʟʘ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʜʘʢʪʫʨʫ ʢʥʠʛʠ. ʅʫ, ʠ 

ʢʦʥʝʯʥʦ ʞʝ, ʣʶʙʠʤʦʡ ʜʦʯʢʝ ɸʥʘʩʪʘʩʠʠ, ʵʪʦ ʝʸ ʨʠʩʫʥʦʢ ʚʳ ʚʠʜʠʪʝ ʥʘ ʦʙʣʦʞʢʝ 

ʢʥʠʛʠ. 

 

ʇʨʦʩʴʙʘ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ ʦ ʢʥʠʛʝ https://aristov.tech/postgres-feedback ʥʘ 

ʤʦʸʤ ʩʘʡʪʝ. ʃʶʙʳʝ ʤʥʝʥʠʷ, ʧʦʞʝʣʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʜʦʨʘʙʦʪʢʝ 

ʧʨʠʚʝʪʩʪʚʫʶʪʩʷ. 

 

ɾʝʣʘʶ ʚʘʤ ʧʦʣʫʯʠʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʧʨʦʯʪʝʥʠʷ ʢʥʠʛʠ ʠ ʫʜʘʯʠ ʚ ʢʘʨʴʝʨʝ.  

 
6 DataBase Architector/Administrator 

https://aristov.tech/postgres-feedback
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1. PostgreSQL 14. ʋʩʪʘʥʦʚʢʘ, ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ ʉʋɹɼ. ʀʭ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʢʘʢ ʧʦ ʚʠʜʘʤ ʆʉ7, ʪʘʢ ʠ ʧʦ ʩʧʦʩʦʙʫ ʫʩʪʘʥʦʚʢʠ: ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʆʉ, 

docker8, docker-compose9, ʚ K8s ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʤʘʥʠʬʝʩʪʳ ʠʣʠ 

ʧʘʢʝʪʥʳʡ ʤʝʥʝʜʞʝʨ helm10. ʊʘʢʞʝ ʚ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʦʩʪʛʨʝʩʘ ʢʘʢ DBaaS11 ʚ ʦʙʣʘʢʝ Google. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙʣʘʢʦ 

Google ʠ ʦʩʪʘʣʴʥʳʝ ʦʙʣʘʢʘ ʨʘʩʩʤʦʪʨʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʘʭ. 

ʅʘʯʥʸʤ ʩ ʩʘʤʦʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ - ʫʩʪʘʥʦʚʢʘ ʉʋɹɼ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʆʉ. ɺ 

ʪʝʢʫʱʠʭ ʨʝʘʣʠʷʭ ʝʩʪʴ ʪʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʆʉ: Windows, Linux, MacOS X. 

ʈʝʢʦʤʝʥʜʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ Linux, ʥʦ ʚ ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʘʪʴ ʙʫʜʝʪ ʥʘ ʣʶʙʦʡ ʆʉ. 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʫʪ ʩʩʳʣʢʠ ʥʘ ʩʘʡʪ ʩ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ PostgreSQL 

Global Development Group https://www.postgresql.org/. ʉʩʳʣʢʘ ʥʘ ʩʪʨʘʥʠʮʫ ʩ 

ʜʠʩʪʨʠʙʫʪʠʚʘʤʠ12. 

ʀʪʘʢ, Windows. ʇʦʩʪʛʨʝʩ ʚʳʧʫʩʢʘʝʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 64-ʙʠʪʥʳʭ ʚʝʨʩʠʡ 

Windows: 

ǒ Windows 8.1, 10, 11 

ǒ Windows Server 2008 R2 ʠ ʥʦʚʝʝ 

 

ɽʩʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʫʩʪʘʥʦʚʢʠ:  

ǒ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ  

ǒ ʚ ʨʝʞʠʤʝ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ  

 

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʚʩʸ ʧʨʦʩʪʦ, ʩʢʘʯʠʚʘʝʤ ʫʩʪʘʥʦʚʦʯʥʳʡ ʜʠʩʪʨʠʙʫʪʠʚ ʠ, 

ʦʪʚʝʪʠʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʥʘʞʠʤʘʷ ʢʥʦʧʢʫ ñʜʘʣʝʝò, ʫʩʪʘʥʦʚʠʤ 

ʉʋɹɼ ʥʘ ʢʦʤʧʴʶʪʝʨ. ʉʩʳʣʢʘ ʥʘ ʜʠʩʪʨʠʙʫʪʠʚ ʜʣʷ Windows13.  

ɺ ʨʝʞʠʤʝ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ ʤʦʞʥʦ ʩʨʘʟʫ ʟʘʜʘʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ: ʧʫʪʴ ʫʩʪʘʥʦʚʢʠ, ʢʘʪʘʣʦʛ ʩ ʜʘʥʥʳʤʠ, ʧʘʨʦʣʴ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɼʣʷ ʟʘʤʝʥʳ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ INI-ʬʘʡʣ ʠ 

ʫʢʘʟʘʪʴ ʪʘʤ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʦ ʚ ʮʝʣʦʤ, ʫʩʪʘʥʦʚʢʘ ʇʦʩʪʛʨʝʩʘ ʥʘ Windows ʚ ʧʨʦʜʘʢʰʥ-ʩʠʩʪʝʤʘʭ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ. ʇʦʵʪʦʤʫ ʨʘʟʚʸʨʥʫʪʦʛʦ ʦʧʠʩʘʥʠʷ ʚ 

ʢʥʠʛʝ ʥʝʪ. ɺ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʮʝʣʷʭ ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

 
7 ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
8 Docker URL:  https://www.docker.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [1] 
9 Docker Compose URL:  https://docs.docker.com/compose/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [2] 
10 Helm URL:  https://helm.sh/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [3] 
11 Database As a Service 
12 ʉʪʨʘʥʠʮʘ ʫʩʪʘʥʦʚʢʠ URL:  

https://www.postgresql.org/download/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.09.2021) [4] 
13 ɼʠʩʪʨʠʙʫʪʠʚ ʇʦʩʪʛʨʝʩ ʜʣʷ Windows URL:  

https://www.postgresql.org/download/windows/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [5] 

https://www.docker.com/
https://docs.docker.com/compose/
https://helm.sh/
https://www.postgresql.org/download/
https://www.postgresql.org/download/windows/
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MacOS X 

ʉʩʳʣʢʘ ʥʘ ʜʠʩʪʨʠʙʫʪʠʚ14. ʆʧʷʪʴ ʞʝ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ ʯʝʨʝʟ GUI15 ʠʣʠ, 

ʥʘʧʨʠʤʝʨ, homebrew16. 

 

Linux 

ʇʝʨʝʭʦʜʠʤ ʢ ʩʘʤʦʡ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʆʉ ʠ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʚʘʨʠʘʥʪʘʤ 

ʫʩʪʘʥʦʚʢʠ. ɺ ʢʥʠʛʝ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʨʘʙʦʪʘ ʉʋɹɼ ʥʘ Ubuntu. ʅʘ ʜʨʫʛʠʭ 

ʜʨʫʛʠʭ ʜʠʩʪʨʠʙʫʪʠʚʘʭ ʃʠʥʫʢʩ ʚʩʝ ʢʦʤʘʥʜʳ ʙʫʜʫʪ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ, ʭʦʪʷ ʚʦʟʤʦʞʥʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʩʸ ʵʪʦ ʝʩʪʴ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʧʠʩʦʢ ʘʢʪʫʘʣʴʥʳʭ 

ʚʝʨʩʠʡ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ.  

ɼʣʷ Ubuntu ʩʧʠʩʦʢ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

 impish (21.10) 

 hirsute (21.04) 

 focal (20.04) 

 bionic (18.04) 

 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ, ʚ ʦʩʥʦʚʥʦʤ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʩʪʨʠʙʫʪʠʚ Ubuntu 

2021.04 Hirsute Hippo17. ɽʩʣʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʦʡ ʜʠʩʪʨʠʙʫʪʠʚ Ubuntu, 

ʦʙ ʵʪʦʤ ʷ ʧʨʷʤʦ ʥʘʧʠʰʫ ʚ ʪʝʢʩʪʝ. ɺʦʦʙʱʝ, ʦʙʱʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ - ʥʘ ʧʨʦʜʘʢʰʥ-

ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ LTS (long time support) ʚʝʨʩʠʠ Ubuntu - 

ʧʷʪʠʣʝʪʥʷʷ ʧʦʜʜʝʨʞʢʘ (ʚʳʧʫʩʢ ʧʘʪʯʝʡ, ʦʙʥʦʚʣʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). ʆʩʪʘʣʴʥʳʝ 

ʚʝʨʩʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʤʘʢʩʠʤʫʤ ʜʚʘ ʛʦʜʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʢʥʠʛʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʝʤ ʧʦʯʪʠ ʧʦʩʣʝʜʥʶʶ ʚʝʨʩʠʶ, 

ʟʘʦʜʥʦ ʧʦʢʘʞʫ, ʢʘʢ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʳ. 

 

ɺʘʨʠʘʥʪ GUI ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ, ʪʘʢ ʢʘʢ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʩʝʨʚʝʨʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. ɽʩʣʠ ʚʩʸ ʞʝ ʭʦʪʠʪʝ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ 

ʵʪʦ ʚʳʛʣʷʜʠʪ ʠ ʨʘʙʦʪʘʝʪ ʩ GUI, ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʠʣʠ ʯʝʨʝʟ ʫʩʪʘʥʦʚʢʫ ʧʨʠʣʦʞʝʥʠʡ 

(ʤʘʛʘʟʠʥ ʪʠʧʘ Ubuntu Software ʠʣʠ ʜʠʩʪʨʠʙʫʪʠʚ ʩ ʩʘʡʪʘ), ʠʣʠ ʯʝʨʝʟ ʢʦʤʘʥʜʥʫʶ 

ʩʪʨʦʢʫ ʠ ʨʘʙʦʪʘʝʤ ʠʟ GUI ʢʣʠʝʥʪʘ, ʥʘʧʨʠʤʝʨ, DBeaver18.  

 

ʆʩʪʘʸʪʩʷ ʩʘʤʳʡ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʘʨʠʘʥʪ - ʢʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ, ʠ ʪʫʪ ʝʩʪʴ ʪʨʠ 

ʚʘʨʠʘʥʪʘ. 

  

 
14 ɼʠʩʪʨʠʙʫʪʠʚ ʇʦʩʪʛʨʝʩ ʧʦʜ MacOS URL:  

https://www.postgresql.org/download/macosx/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [6] 
15 GUI (Graphical User Interface) ʠʣʠ ɻʀʇ (ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ) 
16 Homebrew URL:  https://brew.sh/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [7] 
17 Ubuntu 2020.10 URL: https://releases.ubuntu.com/21.04/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [8] 
18 DBeaver URL: https://dbeaver.io/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.10.2021) [9] 

https://www.postgresql.org/download/macosx/
https://brew.sh/
https://releases.ubuntu.com/21.04/
https://dbeaver.io/
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1. ʇʨʦʩʪʘʷ ʫʩʪʘʥʦʚʢʘ - ʥʘ ʚʝʨʩʠʷʭ Ubuntu 2020.04 ʠ ʥʠʞʝ. ʋʩʪʘʥʦʚʠʪʩʷ 

ʜʝʬʦʣʪʥʘʷ ʚʝʨʩʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʆʉ. ʅʘʧʨʠʤʝʨ, ʚ Ubuntu 2020.04 ʵʪʦ ʙʫʜʝʪ 

PostgreSQL 12 (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʚʳʧʦʣʥʷʝʤʳʝ ʥʘʤʠ ʢʦʤʘʥʜʳ ʙʫʜʫʪ ʧʦʤʝʯʝʥʳ 

ʧʦʣʫʞʠʨʥʳʤ ʢʫʨʩʠʚʦʤ. ɹʝʟ ʢʫʨʩʠʚʘ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ, 

ʥʦ ʚʳʧʦʣʥʷʪʴ ʝʛʦ ʥʝ ʙʫʜʝʤ):  

sudo apt install postgresql 

 

ɺ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ Ubuntu 2021.10 Groovy Gorilla ʪʘʢ ʧʨʦʩʪʦ 

ʫʩʪʘʥʦʚʠʪʴ ʇʦʩʪʛʨʝʩ ʥʝ ʧʦʣʫʯʠʪʩʷ: 

 
 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʥʦʚʠʤ ʩʧʠʩʦʢ ʧʘʢʝʪʦʚ: 

sudo apt update 

 

ʀ ʫʩʪʘʥʦʚʠʤ ʩʘʤʠ ʧʘʢʝʪʳ: 

sudo apt upgrade -y  

 

ʋʩʪʘʥʦʚʠʤ ʇʦʩʪʛʨʝʩ: 

sudo apt install postgresql 

 

ʀ ʧʦʩʤʦʪʨʠʤ ʥʘ ʩʪʘʪʫʩ ʢʣʘʩʪʝʨʦʚ: 

pg_lsclusters 

 

 
 

ʇʦʣʫʯʠʣʘʩʴ 12 ʚʝʨʩʠʷ ʇʦʩʪʛʨʝʩ (ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘ 15.10.2021). ʅʘʤ ʞʝ 

ʥʫʞʥʘ 14. 

ɽʩʣʠ ʚʳ ʚʩʸ-ʪʘʢʠ ʫʩʪʘʥʦʚʠʣʠ ʇʦʩʪʛʨʝʩ ʵʪʠʤ ʩʧʦʩʦʙʦʤ, ʝʛʦ ʤʦʞʥʦ ʫʜʘʣʠʪʴ: 

sudo apt remove postgresql 
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2. ʈʘʩʰʠʨʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʛʜʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʝʨʩʠʶ ʜʠʩʪʨʠʙʫʪʠʚʘ, 

ʯʪʦ ʢʦʥʢʨʝʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ (ʩʝʨʚʝʨ, ʢʣʠʝʥʪ ʠʣʠ ʚʩʸ ʚʤʝʩʪʝ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʨʘʩʰʠʨʝʥʠʷ). ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ. ʂʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʦʞʝʥʳ ʥʘ 

github19. 

ʆʙʥʦʚʠʤ ʩʧʠʩʦʢ ʧʘʢʝʪʦʚ ʠ ʩʘʤʠ ʧʘʢʝʪʳ: 

sudo apt update && sudo apt upgrade -y  

 

ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʧʘʢʝʪʦʚ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʦʢʥʦ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʝʨʚʠʩʘ: 

 
 

ʏʪʦʙʳ ʩʝʨʚʠʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʟʘʧʫʩʢʘʣʩʷ ʜʦʙʘʚʠʤ ʧʝʨʝʤʝʥʥʫʶ 

ʦʢʨʫʞʝʥʠʷ ʚ ʢʦʤʘʥʜʫ DEBIAN_FRONTEND=noninteractive: 

sudo apt update && sudo DEBIAN_FRONTEND=noninteractive apt 

upgrade -y 

 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʩʦʦʙʱʝʥʠʝ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʥʦʚʦʡ ʚʝʨʩʠʠ ʷʜʨʘ ʃʠʥʫʢʩʘ: 

 

 
 

ʇʨʦʩʪʦ ʥʘʞʠʤʘʝʤ ENTER ʠ ʚʩʝ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʪʢʘʟ 

ʦʪ ʦʙʥʦʚʣʝʥʠʷ ʷʜʨʘ, ʪʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ hold ʥʘ ʵʪʦʪ ʧʘʢʝʪ: 

sudo apt-mark hold linux-image-5.11.0-1022-gcp 

 

ɼʦʙʘʚʠʤ ʨʝʧʦʟʠʪʦʨʠʡ ʩ ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʝʡ ʇʦʩʪʛʨʝʩʘ: 

sudo sh -c 'echo "deb http://apt.postgresql.org/pub/repos/apt 

$(lsb_release -cs)-pgdg main" > /etc/apt/sources.list.d/pgdg.list'  

 

  

 
19 ʋʩʪʘʥʦʚʢʘ PostgreSQL 14 URL: 
https://github.com/aeuge/Postgres14book/blob/main/scripts/01/install.txt  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
07.10.2021) [10] 

https://github.com/aeuge/Postgres14book/blob/main/scripts/01/install.txt
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ɼʦʙʘʚʠʤ ʢʣʶʯ ʨʝʧʦʟʠʪʦʨʠʷ: 

wget --quiet -O - https://www.postgresql.org/media/keys/ACCC4CF8.asc | 

sudo apt-key add -  

 

ʆʙʥʦʚʠʤ ʩʧʠʩʦʢ ʧʘʢʝʪʦʚ ʠ ʫʩʪʘʥʦʚʠʤ ʇʦʩʪʛʨʝʩ. ɿʜʝʩʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ 

ʢʘʢʫʶ ʚʝʨʩʠʶ ʤʳ ʭʦʪʠʤ, ʝʩʣʠ ʚʝʨʩʠʶ 13, ʪʦ ʧʨʦʩʪʦ ʫʢʘʟʳʚʘʝʤ ʠʤʷ ʧʘʢʝʪʘ 

postgresql, ʝʩʣʠ ʢʦʥʢʨʝʪʥʫʶ, ʪʦ ʝʱʝ ʠ ʠʤʷ ʯʝʨʝʟ ʜʝʬʠʩ: 

sudo apt-get update && sudo DEBIAN_FRONTEND=noninteractive apt-

get -y install postgresql-14 

 

 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʘʥʜʳ ʩʦʙʝʨʸʤ ʚ ʦʜʥʫ, 

ʠʩʧʦʣʴʟʫʷ ʩʠʤʚʦʣʳ &&: 

 

 
 

 
 

 ʂʣʘʩʪʝʨ ʇʦʩʪʛʨʝʩʘ ʫʩʧʝʰʥʦ ʫʩʪʘʥʦʚʣʝʥ ʠ ʥʘʩʪʨʦʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʊʘʢʞʝ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʢʣʘʩʪʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʝʪʩʷ. ʏʪʦ ʟʥʘʯʘʪ ʢʦʥʢʨʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 14, main ʠ ʪ.ʜ. ʤʳ ʨʘʟʙʝʨʸʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ñʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴò. 

 

 

3. ʉʙʦʨʢʘ PostgreSQL ʠʟ ʧʘʢʝʪʦʚ (ʚʘʨʠʘʥʪ ʜʣʷ ʛʫʨʤʘʥʦʚ). ɺ ʦʩʥʦʚʥʦʤ 

ʵʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʘʩʪʦʤʥʳʭ ʧʘʪʯʝʡ - ʦʥʠ ʤʦʜʠʬʠʮʠʨʫʶʪ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʘ ʉ ʜʣʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʷʜʨʦ ʉʋɹɼ. ʇʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʠʣʠ ʢʘʩʪʦʤʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʤʠʥʫʩ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ, ʢʨʦʤʝ ʩʣʦʞʥʦʩʪʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʵʪʦ 

ʦʙʥʦʚʣʝʥʠʝ ʚʝʨʩʠʠ ʇʦʩʪʛʨʝʩʘ - ʪʘʢ ʢʘʢ ʠʩʭʦʜʥʠʢʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʤʝʥʷʶʪʩʷ ʦʪ 

ʚʝʨʩʠʠ ʢ ʚʝʨʩʠʠ ʠ ʥʫʞʥʦ ʟʘʥʦʚʦ ʠʟʤʝʥʷʪʴ ʧʘʪʯ, ʘ ʝʩʣʠ ʵʪʦ ʧʘʪʯ ʦʪ ʩʪʦʨʦʥʥʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠé 

ɺʦʪ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʢʘʩʪʦʤʥʦʛʦ ʧʘʪʯʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʟʘʢʨʳʪʴ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʘʧʨʷʤʫʶ ʜʘʞʝ ʦʪ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ 

ɹɼ20 - https://github.com/AbdulYadi/postgresql-private21. 

  

  

 
20 ɹʘʟʘ ʜʘʥʥʳʭ 
21 Github AbdulYadi URL: https://github.com/AbdulYadi/postgresql-private (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
15.10.2021) [11] 

https://github.com/AbdulYadi/postgresql-private
https://github.com/AbdulYadi/postgresql-private


11 

 

ɼʣʷ ʩʙʦʨʢʠ PostgreSQL ʠʟ ʧʘʢʝʪʦʚ ʤʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʰʘʛʠ: 

 ʉʢʘʯʠʚʘʝʤ ʥʫʞʥʫʶ ʚʝʨʩʠʶ ʇʦʩʪʛʨʝʩʘ ʩ FTP22. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝʤ ʥʘʤ 

ʥʫʞʥʘ ʚʝʨʩʠʷ 12.123: 

 wget https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz 

 

ʉʢʘʯʘʝʤ ʧʘʪʯ ʠʟ ʨʝʧʦʟʠʪʦʨʠʷ: 

wget https://github.com/AbdulYadi/postgresql-private 

 

ʇʨʠʤʝʥʠʤ ʧʘʪʯ: 

run patch -p0 < path-to-downloaded-patch-file 

ʉʦʙʝʨʸʤ ʇʦʩʪʛʨʝʩ ʠʟ ʠʩʭʦʜʥʠʢʦʚ, ʩʣʝʜʫʷ ʢʦʤʘʥʜʘʤ ʠʟ ʬʘʡʣʘ INSTALL ʚ 

ʢʘʪʘʣʦʛʝ ʇʦʩʪʛʨʝʩʘ: 
 ./configure 

 make 

 su 

 make install 

 adduser postgres 

 mkdir /usr/local/pgsql/data 

 chown postgres /usr/local/pgsql/data 

 su - postgres 

 /usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data 

 /usr/local/pgsql/bin/pg_ctl -D /usr/local/pgsql/data -l logfile start 

 

ʂʘʢ ʚʠʜʠʤ, ʚʩʸ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. 

 

ʊʝʧʝʨʴ ʧʨʠ ʧʦʧʳʪʢʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʪʘʙʣʠʯʢʫ ʩ ʧʨʠʚʘʪʥʳʤ 

ʤʦʜʠʬʠʢʘʪʦʨʦʤ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʦʰʠʙʢʫ: 

INSERT INTO public.test VALUES (1, 'abc'); 
 

ERROR:  do not modify table with "private modify" option outside SQL, PLPGSQL or 

other SPI-based function 

 

ʄʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩʤʦʞʝʤ ʪʦʣʴʢʦ ʯʝʨʝʟ ʭʨʘʥʠʤʳʝ ʬʫʥʢʮʠʠ ʩ 

ʥʫʞʥʳʤʠ ʧʨʘʚʘʤʠ. 

 

ɺʩʝ ʧʨʝʜʳʜʫʱʠʝ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ ʥʘ ʆʉ Linux ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʢʘʢ 

ʥʘ ʦʪʜʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʘʰʠʥʝ, ʪʘʢ ʠ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ. ʉʝʡʯʘʩ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʄ24 ʚ ʦʙʣʘʢʝ Google25. ɺʘʨʠʘʥʪʳ ʚ 

ʦʙʣʘʢʘʭ AWS, Azure ʠ ʗʥʜʝʢʩ ʆʙʣʘʢʦ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ.  

 
22 File Transfer Protocol URL: https://en.wikipedia.org/wiki/File_Transfer_Protocol (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
07.10.2021) [12] 
23 PostgreSQL 12.1 URL: https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 07.10.2021) [13] 
24 ɺʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ 
25 Google Cloud Platform URL:  https://cloud.google.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [14] 

https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz
https://github.com/AbdulYadi/postgresql-private
https://en.wikipedia.org/wiki/File_Transfer_Protocol
https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz
https://cloud.google.com/
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ɺʄ ʙʫʜʝʤ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ GCE26.  

 

ɽʩʪʴ ʜʚʘ ʧʨʦʩʪʳʭ ʚʘʨʠʘʥʪʘ, ʢʘʢ ʨʘʟʚʝʨʥʫʪʴ ɺʄ:  

 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ - ʧʨʷʤʦ ʯʝʨʝʟ GUI ʚ ʙʨʘʫʟʝʨʝ. 

 

 
 

ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ ʚʳʙʦʨʘ ʧʨʦʜʫʢʪʘ, ʟʘʪʝʤ 

ʚʳʙʠʨʘʝʤ Compute Engine ʠ VM Instances. 

 

ɼʘʣʝʝ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ɺʄ - Create Instance: 

 

 
 

  

 
26 Google Compute Engine 
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ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʙʠʨʘʝʤ ʪʠʧ ɺʄ ʠ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʏʝʤ ʤʦʱʥʝʝ ɺʄ, ʪʝʤ 

ʙʦʣʴʰʝ ʚ ʠʪʦʛʝ ʤʳ ʟʘʧʣʘʪʠʤ. ʆʧʣʘʪʘ ʥʘʯʠʩʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ɺʄ, ʪʘʢ ʯʪʦ ʦʙʱʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ - ʚʳʢʣʶʯʘʪʴ ɺʄ, ʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʝ. 

 

 
ʅʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ: ʠʤʷ ʠʥʩʪʘʥʩʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʣʘʪʠʥʩʢʠʭ 

ʙʫʢʚ ʚ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʝ, ʮʠʬʨ ʠ ʜʝʬʠʩʦʚ. ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦ ʚ ʨʘʤʢʘʭ 

ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ. 

ɿʜʝʩʴ ʞʝ ʤʦʞʝʤ ʚʳʙʨʘʪʴ ʨʝʛʠʦʥ, ʘ ʚ ʥʸʤ ʟʦʥʫ, ʛʜʝ ʙʫʜʝʪ ʬʠʟʠʯʝʩʢʠ 

ʨʘʩʧʦʣʦʞʝʥʘ ɺʄ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥʘ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ. 

ʏʝʤ ʙʣʠʞʝ ʢ ʚʘʤ ʬʠʟʠʯʝʩʢʠ ʙʫʜʝʪ ɺʄ, ʪʝʤ ʤʝʥʴʰʝ ping27 ʠ ʚʳʰʝ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʪʫʘʣʴʥʳʭ ʷʜʝʨ ʠ ʧʘʤʷʪʠ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʠʧ ɺʄ e2-medium (2 ʷʜʨʘ ʠ 4 ʛʠʛʘʙʘʡʪʘ ʧʘʤʷʪʠ). ɽʛʦ 

ʥʘʤ ʭʚʘʪʠʪ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʠʥʩʪʘʥʩʘ ʇʦʩʪʛʨʝʩʘ. 

ʉʧʨʘʚʘ ʚʚʝʨʭʫ ʙʫʜʝʪ ʫʢʘʟʘʥʘ ʩʪʦʠʤʦʩʪʴ ʟʘ ʤʝʩʷʮ, ʝʩʣʠ ɺʄ ʙʫʜʝʪ 

ʚʢʣʶʯʝʥʘ 24/7. ɽʩʣʠ ɺʄ ʚʳʢʣʶʯʝʥʘ, ʩ ʥʘʩ ʙʫʜʫʪ ʩʧʠʩʳʚʘʪʴʩʷ ʜʝʥʴʛʠ ʪʦʣʴʢʦ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʢʘ. 

 

  

 
27 Ping URL: https://en.wikipedia.org/wiki/Ping (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [15] 

https://en.wikipedia.org/wiki/Ping
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ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ ʆʉ, ʨʘʟʤʝʨ ʠ ʪʠʧ ʞʸʩʪʢʦʛʦ ʜʠʩʢʘ ʥʘʰʝʡ ɺʄ: 

 

 
 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʚʳʙʨʘʣʠ Ubuntu 21.04 ʠ SSD28-ʜʠʩʢ ʥʘ 10 ɻʙ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʙʦʣʴʰʝ ʠ ʙʳʩʪʨʝʝ ʚʳʙʠʨʘʝʤ ʜʠʩʢ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ 

ʩʪʦʠʤʦʩʪʴ ʤʝʩʷʯʥʦʛʦ ʚʣʘʜʝʥʠʷ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʦʞʝʤ ʧʨʦʚʝʨʠʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʮʠʬʨʘ ʦʧʣʘʪʳ ʟʘ ʤʝʩʷʮ. ʆʩʪʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ɺʄ ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çCreateè ʠ ʯʝʨʝʟ ʧʘʨʫ ʩʝʢʫʥʜ ɺʄ ʙʫʜʝʪ 

ʩʦʟʜʘʥʘ. 

 

  

 
28 SSD URL: https://en.wikipedia.org/wiki/Solid-state_drive (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [16] 

https://en.wikipedia.org/wiki/Solid-state_drive
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ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ: ʚ ʩʘʤʦʤ ʥʠʟʫ, ʨʷʜʦʤ ʩ ʢʥʦʧʢʦʡ ʩʦʟʜʘʥʠʷ ɺʄ, ʝʩʪʴ 

ʢʥʦʧʢʘ çequivalent command lineè, ʥʘʞʘʚ ʢʦʪʦʨʫʶ ʧʦʣʫʯʠʤ ʢʦʜ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʫʪʠʣʠʪʦʡ cli29 gcloud30.  

 

 
 

 
 

ʀ, ʦʧʷʪʴ ʞʝ, ʝʩʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

ǒ ʥʘʞʘʪʴ run in cloud shell - ʧʨʷʤʦ ʚ ʙʨʘʫʟʝʨʝ ʦʪʢʨʦʝʪʩʷ ʵʤʫʣʷʮʠʷ 

ʪʝʨʤʠʥʘʣʘ, ʤʦʞʥʦ ʦʪʪʫʜʘ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ɺʄ ʠ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʙʨʘʫʟʝʨʥʳʡ ʪʝʨʤʠʥʘʣ 

ǒ ʩʢʦʧʠʨʦʚʘʪʴ ʢʦʤʘʥʜʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʪʝʨʤʠʥʘʣ 

(ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ cli gcloud ʚ ʜʘʣʴʥʝʡʰʝʤ) 

 

 
29 Command line interface 
30 Gcloud URL: https://cloud.google.com/sdk/gcloud (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [17] 

https://cloud.google.com/sdk/gcloud
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ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʟʚʝʨʥʸʤ ɺʄ ʩ 2 ʷʜʨʘʤʠ ʠ 4 ɻʙ ʧʘʤʷʪʠ ʥʘ ʆʉ Ubuntu 

Hirsute ʩ ʞʸʩʪʢʠʤ ʜʠʩʢʦʤ SSD ʥʘ 10 ɻʙ: 

 

 
 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʧʦʣʫʯʠʤ ɺʄ ʩ ʜʚʫʤʷ IP-ʘʜʨʝʩʘʤʠ31: ʚʥʫʪʨʝʥʥʠʤ, 

ʜʦʩʪʫʧʥʳʤ ʪʦʣʴʢʦ ʚ ʢʣʘʩʪʝʨʝ 10.128.* ʠ ʚʥʝʰʥʠʤ, ʜʦʩʪʫʧʥʳʤ ʠʟ ʠʥʪʝʨʥʝʪʘ 

34.134.57.202. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʢ ʪʦʣʴʢʦ ʯʪʦ ʨʘʟʚʸʨʥʫʪʦʤʫ ʇʦʩʪʛʨʝʩʫ, ʧʦ ʩʝʪʠ 

ʜʦʩʪʫʧʘ ʥʝ ʠʤʝʝʤ, ʘ ʢʘʢ ʦʪʢʨʳʪʴ ʜʦʩʪʫʧ ʦʙʩʫʜʠʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ɺʄ, ʝʩʪʴ ʪʨʠ ʧʫʪʠ: 

ǒ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʠ ʚʠʨʪʫʘʣʴʥʳʡ ʪʝʨʤʠʥʘʣ 

ǒ ʠʩʧʦʣʴʟʫʷ ʢʣʠʝʥʪ ssh32 - ʜʦʩʪʫʧ ʧʦ ʟʘʱʠʱʸʥʥʦʤʫ ʰʠʬʨʦʚʘʥʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ 

ǒ ʠʩʧʦʣʴʟʫʷ ʫʪʠʣʠʪʫ gcloud + ssh  

 

 

ʅʘʩʪʨʦʡʢʘ ssh. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʩʪʨʘʠʚʘʝʤ ʚ Linux. ɼʣʷ Windows ʠ MacOS ʝʩʪʴ ʩʚʦʠ 

ssh-ʢʣʠʝʥʪʳ ʠ ʥʘʩʪʨʦʡʢʘ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ: 

ǒ ʥʘ ʩʚʦʝʡ ʤʘʰʠʥʝ ʩʦʟʜʘʸʤ ʢʘʪʘʣʦʛ: mkdir $HOME\.ssh 

ǒ ʜʘʸʤ ʧʨʘʚʘ ʥʘ ʥʝʛʦ: chmod 700 $HOME\.ssh 

ǒ ʛʝʥʝʨʠʨʫʝʤ ssh-ʢʣʶʯ: ssh-keygen ʠʤʷ 

ǒ ʜʦʙʘʚʣʷʝʤ ʝʛʦ: ssh-add ʠʤʷ 

ǒ ʚʳʚʦʜʠʤ ʥʘ ʵʢʨʘʥ ʠ ʢʦʧʠʨʫʝʤ ʢʣʶʯ: cat ʠʤʷ.pub  

ǒ ʜʦʙʘʚʣʷʝʤ ʩʚʦʡ ssh-ʢʣʶʯ ʚ GCE metadata 

 

  

  

 
31 IP URL: https://en.wikipedia.org/wiki/IP_address (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [18] 
32 SSH URL: https://en.wikipedia.org/wiki/SSH_(Secure_Shell) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [19] 

https://en.wikipedia.org/wiki/IP_address
https://en.wikipedia.org/wiki/SSH_(Secure_Shell)
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ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ssh-ʢʣʶʯʘ ʚ GCE ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʧʫʥʢʪʳ Compute 

Engine -> Metadata. 

 

 
 

ɼʘʣʝʝ ʚʢʣʘʜʢʘ SSH keys, ʢʥʦʧʢʘ edit, ʜʦʙʘʚʣʷʝʤ ʩʚʦʡ public ssh-ʢʣʶʯ, 

ʥʘʞʘʚ ʢʥʦʧʢʫ add item, ʠ ʚʩʪʘʚʣʷʝʤ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʦʢʥʦ ʥʘʰ ʢʣʶʯ. 

 

 

 
 

ʊʝʧʝʨʴ ʟʘʡʪʠ ʩʦ ʩʚʦʝʛʦ ʭʦʩʪʘ ʦʯʝʥʴ ʧʨʦʩʪʦ:  

ssh ʠʤʷ@ip ʩʦʟʜʘʥʥʦʡ ɺʄ 
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ɺ ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ssh, 

ʠʩʧʦʣʴʟʫʷ ʫʪʠʣʠʪʫ gcloud ʠ ʠʤʷ ʠʥʩʪʘʥʩʘ: 

gcloud compute ssh postgres14 

 

 

 

ɼʘʣʝʝ ʧʨʦʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʇʦʩʪʛʨʝʩ 14, ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚ ʛʣʘʚʝ 

ʨʘʥʝʝ: 

sudo apt update && sudo DEBIAN_FRONTEND=noninteractive apt upgrade -y 

&& sudo sh -c 'echo "deb http://apt.postgresql.org/pub/repos/apt $(lsb_release -cs)-

pgdg main" > /etc/apt/sources.list.d/pgdg.list' && wget --quiet -O - 

https://www.postgresql.org/media/keys/ACCC4CF8.asc | sudo apt-key add - && sudo 

apt-get update && sudo DEBIAN_FRONTEND=noninteractive apt -y install postgresql-

14 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʇʦʩʪʛʨʝʩʘ ʥʘʤ ʪʘʢʞʝ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ 

ʬʘʝʨʚʦʣ ʚ GCP ʜʣʷ ʜʦʩʪʫʧʘ ʠʟʚʥʝ ʧʦ ʧʦʨʪʫ 5432. 
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ʅʘʩʪʨʦʡʢʘ ʬʘʝʨʚʦʣʘ ʚ Google. 

ɺʳʙʠʨʘʝʤ ʧʫʥʢʪ VPC network -> Firewall: 

 

 
 

 

ɼʘʣʝʝ ʥʘʞʠʤʘʝʤ Create Firewall Rule ʠ, ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʠʤʝʥʠ ʧʨʘʚʠʣʫ, 

ʧʨʦʧʠʩʳʚʘʝʤ, ʩ ʢʘʢʠʭ ʘʜʨʝʩʦʚ ʨʘʟʨʝʰʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ, ʜʣʷ ʢʘʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ 

ɺʄ ʠ ʧʦ ʢʘʢʠʤ ʧʦʨʪʘʤ33: 

 

 
 

ɼʣʷ ʥʘʯʘʣʘ, ʥʫʞʥʦ ʠʣʠ ʚʚʝʩʪʠ ʪʝʛ ʤʘʰʠʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʢʨʳʚʘʝʤ ʜʦʩʪʫʧ, 

ʠʣʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ - ʚʩʝ ʠʥʩʪʘʥʩʳ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ). 

 
33 Port URL: https://en.wikipedia.org/wiki/Port_(computer_networking) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) 
[20] 

https://en.wikipedia.org/wiki/Port_(computer_networking)
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ʇʦʨʪ ʇʦʩʪʛʨʝʩʘ ʧʦ ʫʤʦʣʯʘʥʠʶ 5432. 

ʊʘʢʞʝ ʚʚʦʜʠʤ ʤʘʩʢʫ ʧʦʜʩʝʪʠ, ʦʪʢʫʜʘ ʨʘʟʨʝʰʸʥ ʜʦʩʪʫʧ: 0.0.0.0/0. 

ʅʘʞʠʤʘʝʤ ʢʥʦʧʢʫ ñʉʦʭʨʘʥʠʪʴò, ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʜʦʩʪʫʧ ʠʟʚʥʝ 

ʙʫʜʝʪ ʦʪʢʨʳʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʫ ʇʦʩʪʛʨʝʩʘ ʝʩʪʴ ʝʱʸ ʚʩʪʨʦʝʥʥʳʡ ʬʘʝʨʚʦʣ.  

ʂʘʢ ʥʘʩʪʨʦʠʪʴ ʜʦʩʪʫʧ ʠʟʥʫʪʨʠ ʇʦʩʪʛʨʝʩʘ ʫʟʥʘʝʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʥʘ 

ʧʨʦʜʘʢʰʥ-ʩʠʩʪʝʤʘʭ, ʤʳ ʠʭ ʠʩʧʦʣʴʟʫʝʤ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʩʪʦʪʳ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʥʘʰʠʭ ʪʝʩʪʦʚ.  

ʆʪʢʨʳʪʠʝ ʧʦʨʪʦʚ ʇʦʩʪʛʨʝʩʘ ʚ ʠʥʪʝʨʥʝʪ ʷ ʥʝ ʨʝʢʦʤʝʥʜʫʶ, 

ʤʘʢʩʠʤʫʤ, ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʩʝʪʴ ʚʘʰʝʛʦ ʛʫʛʣ-ʧʨʦʝʢʪʘ. 

 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ PostgreSQL 14 ʚ ʜʦʢʝʨʝ.  

ɿʜʝʩʴ ʚʩʸ ʧʨʦʩʪʦ. ʋʩʪʘʥʦʚʠʤ ʜʦʢʝʨ ʥʘ ʤʘʰʠʥʫ ʧʦ ʠʥʩʪʨʫʢʮʠʠ34. Cʦʟʜʘʸʤ 

ʢʦʥʪʝʡʥʝʨ ʩ 14 ʇʦʩʪʛʨʝʩʦʤ, ʫʢʘʟʳʚʘʝʤ ʧʘʨʦʣʴ, ʦʪʢʨʳʚʘʝʤ ʧʦʨʪ 5432 ʜʣʷ ʜʦʩʪʫʧʘ 

ʚ ʢʦʥʪʝʡʥʝʨ ʠ ʫʢʘʟʳʚʘʝʤ, ʢʫʜʘ ʚʥʫʪʨʴ ʢʦʥʪʝʡʥʝʨʘ ʧʨʠʤʦʥʪʠʨʦʚʘʪʴ35 ʣʦʢʘʣʴʥʫʶ 

ʜʠʨʝʢʪʦʨʠʶ: 

sudo docker run --name pg-server -e POSTGRES_PASSWORD=postgres 

-d -p 5432:5432 -v /var/lib/postgres:/var/lib/postgresql/data postgres:14 

 

ʇʨʦʚʝʨʠʤ ʧʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʫʷ ʚʩʪʨʦʝʥʥʫʶ ʫʪʠʣʠʪʫ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʇʦʩʪʛʨʝʩʦʤ psql (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʫʜʝʤ ʠʟʫʯʘʪʴ ʚ 3 ʛʣʘʚʝ), ʫʢʘʞʝʤ ʭʦʩʪ ʠ ʧʦʨʪ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ. ʂʣʶʯ -W ʥʫʞʝʥ ʜʣʷ ʫʢʘʟʘʥʠʷ ʧʘʨʦʣʷ: 

psql -h localhost -U postgres -W 

 

 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝʤ ʤʳ ʟʘʧʫʩʪʠʣʠ ʢʦʥʪʝʡʥʝʨ ʩ 14 ʇʦʩʪʛʨʝʩʦʤ ʠ 

ʧʦʜʢʣʶʯʠʣʠʩʴ ʢ ʥʝʤʫ ʩ localhost ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres.  

 

ʅʝ ʟʘʙʳʚʘʝʤ ʩʦʧʦʩʪʘʚʠʪʴ ʜʠʨʝʢʪʦʨʠʶ ʩ ʜʘʥʥʳʤʠ ɹɼ ʚ 

ʢʦʥʪʝʡʥʝʨʝ ʠ ʣʦʢʘʣʴʥʳʡ ʢʘʪʘʣʦʛ, ʪʘʢ ʢʘʢ ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʜʘʥʥʳʝ ʚ 

ʢʦʥʪʝʡʥʝʨʝ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʧʦʩʣʝ ʨʝʩʪʘʨʪʘ ʢʦʥʪʝʡʥʝʨʘ. 

 

 

  

 
34 ʋʩʪʘʥʦʚʢʘ docker URL: https://www.digitalocean.com/community/tutorials/how-to-install-and-use-
docker-on-ubuntu-20-04-ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [21] 
35 Mount URL: https://en.wikipedia.org/wiki/Mount_(Unix) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [22] 

https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-on-ubuntu-20-04-ru
https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-on-ubuntu-20-04-ru
https://en.wikipedia.org/wiki/Mount_(Unix)
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ʀʩʧʦʣʴʟʦʚʘʪʴ docker-compose ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʪʝʨʘ ʇʦʩʪʛʨʝʩʘ ʪʦʞʝ 

ʧʨʦʩʪʦ. ʋʩʪʘʥʘʚʣʠʚʘʝʤ docker compose ʧʦ ʠʥʩʪʨʫʢʮʠʠ36. ʉʦʟʜʘʸʤ ʬʘʡʣ docker-

compose.yml ʩʦ ʩʣʝʜʫʶʱʠʤ ʩʦʜʝʨʞʠʤʳʤ37: 
 

version: '3.1' 

volumes: 

  pg_project: 

services: 

  pg_db: 

    image: postgres:14 

    restart: always 

    environment: 

      - POSTGRES_PASSWORD=secret 

      - POSTGRES_USER=postgres 

      - POSTGRES_DB=stage 

    volumes: 

      - pg_project:/var/lib/postgresql/data 

    ports: 

      - ${POSTGRES_PORT:-5432}:5432 

 

ʇʦʜʥʠʤʘʝʤ ʇʦʩʪʛʨʝʩ, ʠʩʧʦʣʴʟʫʷ docker compose:  

docker-compose up -d  

ǒ ʢʣʶʯ up - ʟʘʧʫʩʪʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʦʧʠʩʘʥʥʫʶ ʚ ʬʘʡʣʝ docker-

compose.yml ʚ ʪʝʢʫʱʝʡ ʜʠʨʝʢʪʦʨʠʠ  

ǒ ʢʣʶʯ -d - ʟʘʧʫʩʪʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʘ (ʬʦʥʦʚʳʡ ʧʨʦʮʝʩʩ), ʘ ʥʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦ 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʫʢʘʟʘʥʠʝ ʚʝʨʩʠʠ ʢʦʥʪʝʡʥʝʨʘ ʩ ʇʦʩʪʛʨʝʩʦʤ: 
image: postgres:14 

 

 

ʈʝʢʦʤʝʥʜʫʶ ʚʩʝʛʜʘ (!!!) ʫʢʘʟʳʚʘʪʴ ʚʝʨʩʠʶ ʢʦʥʪʝʡʥʝʨʘ, ʯʪʦʙʳ ʥʝ 

ʙʳʣʦ ʩʶʨʧʨʠʟʦʚ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʚʝʨʩʠʠ. 

 

  

 
36 ʋʩʪʘʥʦʚʢʘ docker compose URL: https://www.digitalocean.com/community/tutorials/how-to-install-

and-use-docker-compose-on-ubuntu-20-04-ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [23] 
37 docker-compose.yml URL: https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-
compose.yml (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [24] 

https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-compose-on-ubuntu-20-04-ru
https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-compose-on-ubuntu-20-04-ru
https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-compose.yml
https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-compose.yml
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ʇʨʦʚʝʨʠʤ ʧʦʜʢʣʶʯʝʥʠʝ: 

psql -h localhost -U postgres -W 

 

 
 

ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ docker compose, ʚʳʧʦʣʥʠʤ:  

docker-compose down 

 

ʇʨʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Kubernetes (K8s) ʜʣʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʇʦʩʪʛʨʝʩʘ ʫ ʥʘʩ 

ʙʫʜʝʪ ʮʝʣʘʷ ʛʣʘʚʘ ʜʘʣʝʝ, ʪʘʢ ʯʪʦ ʟʜʝʩʴ ʵʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ. 

 

 

ʆʩʪʘʸʪʩʷ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʦʩʪʛʨʝʩʘ ʢʘʢ DBaaS-ʨʝʰʝʥʠʷ. ʊʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹɼ ʢʘʢ ʩʝʨʚʠʩʘ ʚʩʸ ʙʦʣʴʰʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʊʝʧʝʨʴ 

ʥʘʤ ʥʝ ʥʘʜʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʆʉ, ʚʝʨʩʠʦʥʥʦʩʪʴ ʇʦʩʪʛʨʝʩʘ ʠ ʜʨʫʛʠʝ ʥʘʩʪʨʦʡʢʠ, 

ʥʫʞʥʦ ʪʦʣʴʢʦ ʥʘʩʪʨʦʠʪʴ ʜʦʩʪʫʧ ʧʦ ʧʦʨʪʫ. ʆʪ ʥʘʩ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʩʭʝʤʘ ʜʘʥʥʳʭ 

ʠ ʩʘʤʠ ʜʘʥʥʳʝ. ʄʦʞʝʤ ʥʘ ʭʦʜʫ ʜʦʙʘʚʠʪʴ ʤʦʱʥʦʩʪʠ ʜʣʷ ɹɼ, ʫʚʝʣʠʯʠʪʴ ʤʝʩʪʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠʣʠ ʩʦʟʜʘʪʴ ʨʝʧʣʠʢʠ ʜʣʷ ʯʪʝʥʠʷ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ 

ʥʘʩʪʨʦʡʢʠ Cloud SQL - ʚʝʨʩʠʷ DBaaS ʦʪ Google - ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʘʚʝ.  

 

ʉʝʡʯʘʩ ʥʘʩʪʨʦʠʤ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠʥʩʪʘʥʩ ʇʦʩʪʛʨʝʩʘ ʢʘʢ ʩʝʨʚʠʩʘ ʠ 

ʧʨʦʪʝʩʪʠʨʫʝʤ ʢ ʥʝʤʫ ʜʦʩʪʫʧ.  

ɺʳʙʠʨʘʝʤ ʩʝʨʚʠʩ Cloud SQL: 
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ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ Create Instance: 

 

 
 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ 14 ʚʝʨʩʠʷ ʥʝʜʦʩʪʫʧʥʘ, ʧʦʵʪʦʤʫ ʚʳʙʠʨʘʝʤ 13 ʇʦʩʪʛʨʝʩ: 

 

 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: 

ǒ ʚʳʙʠʨʘʡʪʝ ʨʝʛʠʦʥ, ʛʜʝ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥ ʠʥʩʪʘʥʩ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʨʘʩʧʦʣʦʞʝʥ ʚʘʰ ʇʦʩʪʛʨʝʩ, ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

ƺ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʛʠʦʥʘ - ʯʝʤ ʙʣʠʞʝ, ʪʝʤ ʙʳʩʪʨʝʝ 

ƺ ʩʪʦʠʤʦʩʪʴ ʠʥʩʪʘʥʩʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ 

ǒ ʚʥʫʪʨʠ ʵʪʦ ʪʦʞʝ ɺʄ, ʪʦʣʴʢʦ ʫ ʚʘʩ ʥʝ ʙʫʜʝʪ ʪʫʜʘ ʜʦʩʪʫʧʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʧʨʘʚʣʷʪʴʩʷ ʦʥʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ǒ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʢʣʶʯʸʥʥʫʶ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʫʣʴʪʠʟʦʥʳ ʜʣʷ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ (high availability). ʕʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʤʠʥʠʤʫʤ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ 

ʜʣʷ ʧʨʦʜʘʢʰʥ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʦʪʢʘʟʝ 

(failure) primary ʠʥʩʪʘʥʩʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪ ʥʘ secondary. ʅʦ 

ʧʨʠ ʵʪʦʤ ʥʘʰʘ ʟʘʧʘʩʥʘʷ ʥʦʜʘ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʙʦʪʢʝ ʟʘʧʨʦʩʦʚ. ɹʦʣʝʝ 

ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʘʚʝ 
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ʀʪʦʛʦ, ʝʩʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʚʝʜʸʥʥʳʡ ʢʨʫʛ ʩʧʨʘʚʘ (Summary), 

ʠʤʝʝʤ ʠʥʩʪʘʥʩ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ǒ 4 ʷʜʨʘ 

ǒ 26 ɻʙ ʧʘʤʷʪʠ 

ǒ 100 ɻʙ ʜʠʩʢ 

ǒ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʩʝʪʠ/ʜʠʩʢʘ 

ǒ ʚʥʝʰʥʠʡ IP-ʘʜʨʝʩ 

ǒ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʙʵʢʘʧ (ʥʝ ʙʝʩʧʣʘʪʥʦ) 

ǒ ʤʫʣʴʪʠʟʦʥʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ (ʥʝ ʙʝʩʧʣʘʪʥʦ) 

ǒ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ PITR38 

 

ʉʢʦʣʴʢʦ ʞʝ ʵʪʦ ʩʪʦʠʪ, ʩʧʨʦʩʠʪʝ ʚʳ? 

 

ɸ ʚʦʪ ʩʶʨʧʨʠʟ - ʫʟʥʘʝʤ ʫʞʝ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ, ʧʦʩʤʦʪʨʝʚ ʬʠʥʘʥʩʦʚʳʡ 

ʦʪʯʸʪ!!! 

 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʠʥʩʪʘʥʩʘ ʤʳ ʧʦʣʫʯʘʝʤ ʚʥʝʰʥʠʡ IP. ʅʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢ 

ʥʝʤʫ ʜʦʩʪʫʧ, ʥʫʞʥʦ ʥʘʩʪʨʦʠʪʴ ʙʨʘʥʜʤʘʫʵʨ (ʦʥ ʞʝ ʬʘʡʨʚʦʣ, ʦʥ ʞʝ ʤʝʞʩʝʪʝʚʦʡ 

ʵʢʨʘʥ)39: 

 

 
 

ɽʩʪʴ ʝʱʸ ʚʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʴʟʫʷ Cloud Proxy, ʥʦ ʝʛʦ ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʛʣʘʚʝ ʧʨʦ Google Cloud. 

 

 

ʅʘʩʪʨʦʠʤ ʬʘʝʨʚʦʣ. 

 
38 Point in time recovery - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʦʯʢʫ ʚʨʝʤʝʥʠ 
39 Firewall URL:https://en.wikipedia.org/wiki/Firewall_(computing) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [25] 

https://en.wikipedia.org/wiki/Firewall_(computing)
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ɺʳʙʝʨʝʤ Connections ʚ ʤʝʥʶ ʩʣʝʚʘ. ʀ ʚʠʜʠʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʛʘʣʦʯʢʫ 

Public IP, ʧʫʙʣʠʯʥʦʛʦ ʜʦʩʪʫʧʘ ʫ ʥʘʩ ʥʝʪ. ʅʘʤ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ IP-

ʘʜʨʝʩ/ʧʦʜʩʝʪʴ40, ʩ ʢʦʪʦʨʦʡ ʥʘʤ ʙʫʜʝʪ ʨʘʟʨʝʰʸʥ ʜʦʩʪʫʧ.  

 

ʅʘʞʤʸʤ ʢʥʦʧʢʫ Add Network: 

 

 

 
40 ʄʘʩʢʘ ʧʦʜʩʝʪʠ URL:https://en.wikipedia.org/wiki/Subnetwork (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) [26] 

https://en.wikipedia.org/wiki/Subnetwork
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ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʨʘʟʨʝʰʠʣʠ ʜʦʩʪʫʧ ʩ ʣʶʙʦʛʦ ip 0.0.0.0/0. ʇʦʚʪʦʨʷʶ, 

ʯʪʦ ʪʘʢ ʜʝʣʘʪʴ ʥʘ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤʘʭ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʩʪʦʠʪ. ɼʘ ʠ ʚʦʦʙʱʝ ʜʦʩʪʫʧ ʠʟ 

ʠʥʪʝʨʥʝʪʘ ʢ ɹɼ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥ. ʀʩʧʦʣʴʟʫʡʪʝ ʚʤʝʩʪʦ ʵʪʦʛʦ ʜʦʩʪʫʧ ʠʟ ʠʥʪʝʨʥʝʪʘ 

ʯʝʨʝʟ backend41 ʧʦ REST42. 

 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ Done ʠ Save, ʯʝʨʝʟ ʧʘʨʫ ʤʠʥʫʪ ʜʦʩʪʫʧ ʧʦ IP 

ʦʢʘʞʝʪʩʷ ʦʪʢʨʳʪ. ɼʘʚʘʡʪʝ ʧʨʦʚʝʨʠʤ: 

psql -h 35.232.186.114 -U postgres -W 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩ ʚʘʤʠ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʇʦʩʪʛʨʝʩʘ.  

 

ʅʦ ʫ ʥʘʩ ʦʩʪʘʣʠʩʴ ʝʱʸ ʜʚʝ ʟʘʪʨʦʥʫʪʳʝ ʪʝʤʳ ʧʦ ʥʘʩʪʨʦʡʢʝ ʜʦʩʪʫʧʘ, ʦʥʠ 

ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ: 

ǒ ʥʘʩʪʨʦʡʢʘ ssh - ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʸʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ǒ ʥʘʩʪʨʦʡʢʘ firewall ʚ ʇʦʩʪʛʨʝʩʝ - ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʩʪʘʥʩʫ ʠʟ 

ʠʥʪʝʨʥʝʪʘ 

 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʦʩʥʦʚʥʳʝ ʬʠʰʢʠ 14 ʇʦʩʪʛʨʝʩʘ43: 

 ɼʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʜʦʩʪʫʧʘ44 ʢ ʜʘʥʥʳʤ JSON ʧʨʠ ʧʦʤʦʱʠ 

ʚʳʨʘʞʝʥʠʡ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʨʘʙʦʪʫ ʩ ʤʘʩʩʠʚʘʤʠ: 

SELECT ('{ "postgres": { "release": 14 }}'::jsonb)['postgres']['release']; 

SELECT * FROM test WHERE details['attributes']['size'] = '"medium"'; 

 ʇʦʚʳʰʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʠʥʜʝʢʩʦʚ B-tree ʠ ʨʝʰʝʥʘ 

ʧʨʦʙʣʝʤʘ ʩ ʨʘʟʨʘʩʪʘʥʠʝʤ ʠʥʜʝʢʩʦʚ ʧʨʠ ʯʘʩʪʦʤ ʦʙʥʦʚʣʝʥʠʠ ʪʘʙʣʠʮ. 

 ɺʥʝʩʝʥʳ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

 
41 Backend URL: https://en.wikipedia.org/wiki/Front_end_and_back_end (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.10.2021) 
[27] 
42 REST URL: https://en.wikipedia.org/wiki/Representational_state_transfer (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
07.10.2021) [28] 
43 New features of PostgreSQL 14 URL: https://www.opennet.ru/opennews/art.shtml?num=55891 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.10.2021) [29] 
44 JSONB subscripting URL: https://www.postgresql.org/docs/14/datatype-json.html#JSONB-
SUBSCRIPTING (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.10.2021) [30] 

https://en.wikipedia.org/wiki/Front_end_and_back_end
https://en.wikipedia.org/wiki/Representational_state_transfer
https://www.opennet.ru/opennews/art.shtml?num=55891
https://www.postgresql.org/docs/14/datatype-json.html#JSONB-SUBSCRIPTING
https://www.postgresql.org/docs/14/datatype-json.html#JSONB-SUBSCRIPTING
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ʩʦʝʜʠʥʝʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʪʝʩʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʚʫʢʨʘʪʥʳʡ ʧʨʠʨʦʩʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

 ɼʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ 

(ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʫʨʦʚʥʝ libpq) ʨʝʞʠʤʘ ʢʦʥʚʝʡʝʨʥʦʡ (pipeline) 

ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʦʚ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʩʮʝʥʘʨʠʠ 

ʨʘʙʦʪʳ ʩ ɹɼ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʝʣʢʠʭ 

ʦʧʝʨʘʮʠʡ ʟʘʧʠʩʠ (INSERT/UPDATE/DELETE) ʟʘ ʩʯʸʪ ʦʪʧʨʘʚʢʠ 

ʩʣʝʜʫʶʱʝʛʦ ʟʘʧʨʦʩʘ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʳʜʫʱʝʛʦ. 

ʈʝʞʠʤ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ ʧʨʠ ʩʦʝʜʠʥʝʥʠʷʭ ʩ 

ʙʦʣʴʰʠʤʠ ʟʘʜʝʨʞʢʘʤʠ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʦʚ.  

 ʈʘʩʰʠʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ PostgreSQL. ɺ ʨʝʘʣʠʟʘʮʠʠ 

ʣʦʛʠʯʝʩʢʦʡ ʨʝʧʣʠʢʘʮʠʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʢʠ ʚ 

ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ ʪʨʘʥʟʘʢʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ ʢʨʫʧʥʳʭ ʪʨʘʥʟʘʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʦ ʣʦʛʠʯʝʩʢʦʝ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ 

ʚ ʧʨʦʮʝʩʩʝ ʣʦʛʠʯʝʩʢʦʡ ʨʝʧʣʠʢʘʮʠʠ. 

 ɺ ʤʝʭʘʥʠʟʤʝ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʪʘʙʣʠʮ Foreign Data Wrapper 

(postgres_fdw) ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʘʷ ʧʦʢʘ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ 

ʜʨʫʛʠʤ ʩʝʨʚʝʨʘʤ PostgreSQL. ɺ postgres_fdw ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʘ 

ʧʦʜʜʝʨʞʢʘ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʝ ʪʘʙʣʠʮʳ ʚ ʧʘʢʝʪʥʦʤ 

ʨʝʞʠʤʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʘ ʩʝʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʪʘʙʣʠʮ ʯʝʨʝʟ 

ʫʢʘʟʘʥʠʝ ʜʠʨʝʢʪʠʚʳ "IMPORT FOREIGN SCHEMA". 

 

ʆʩʪʘʣʴʥʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʩʪʘʪʴʝ ʧʦ ʩʩʳʣʢʝ [28] ʚʳʰʝ.  

 

 

 

 

ʀʪʦʛʦ, ʚ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ 

ʇʦʩʪʛʨʝʩʘ ʠ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʥʘʩʪʨʦʠʣʠ ʜʦʩʪʫʧ ʢ ʥʘʰʝʤʫ ʠʥʩʪʘʥʩʫ ʠʟʚʥʝ, ʧʨʦʧʠʩʘʚ 

ssh-ʢʣʶʯ ʠ ʩʦʟʜʘʚ ʧʨʘʚʠʣʦ ʚ ʬʘʝʨʚʦʣʝ. ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ 

ʦʪʢʨʳʪʴ ʜʦʩʪʫʧ ʢ ɹɼ ʠʟʥʫʪʨʠ ʇʦʩʪʛʨʝʩʘ. 

 

 

 

 
ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/01/install.txt 

 

 

    

https://github.com/aeuge/Postgres14book/blob/main/scripts/01/install.txt
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2. ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ɺ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ 14 ʇʦʩʪʛʨʝʩʘ. 

ɼʘʣʝʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʨʠʘʥʪ ʫʩʪʘʥʦʚʢʠ ʇʦʩʪʛʨʝʩʘ ʥʘ ɺʄ ʧʦʜ ʆʉ Ubuntu 

Hirsute.  

 

ɺʩʝ ʢʦʤʘʥʜʳ ʠʟ ʵʪʦʡ ʛʣʘʚʳ ʜʦʩʪʫʧʥʳ ʚ ʬʘʡʣʝ ʥʘ ʛʠʪʭʘʙʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/02/physical_level.txt. 

ɼʣʷ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʛʣʘʚʳ ʝʩʪʴ ʩʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʡʣ. 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʇʦʩʪʛʨʝʩʘ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʦʪʢʨʳʪ ʪʦʣʴʢʦ ʩ ʣʦʢʘʣʴʥʦʡ 

ʤʘʰʠʥʳ ʠ ʪʦʣʴʢʦ ʠʟ ʧʦʜ ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʷ root45. ʏʝʨʝʟ ʫʪʠʣʠʪʫ gcloud 

ʧʦʩʤʦʪʨʠʤ ʩʧʠʩʦʢ ɺʄ ʠ ʟʘʦʜʥʦ ʫʟʥʘʝʤ ʚʥʝʰʥʠʡ ʘʜʨʝʩ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ: 

gcloud compute instances list 

 

 
 

ʄʦʞʥʦ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ɺʄ ʯʝʨʝʟ ssh ʩ ʫʢʘʟʘʥʠʝʤ IP ʘʜʨʝʩʘ, ʥʦ 

ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʜʦʩʪʫʧʘ, ʯʪʦʙʳ ʥʝ ʩʤʦʪʨʝʪʴ ʢʘʞʜʳʡ ʨʘʟ ʥʫʞʥʳʡ ʘʜʨʝʩ, ʤʳ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʜʝʩʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʘʥʜʫ gcloud: 

gcloud compute ssh postgres14 

 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʩʤʦʪʨʠʤ ʥʘ ʩʧʠʩʦʢ ʢʣʘʩʪʝʨʦʚ ʇʦʩʪʛʨʝʩʘ ʯʝʨʝʟ 

ʫʪʠʣʠʪʫ pg_lsclusters (ʚ ʇʦʩʪʛʨʝʩʝ ʧʨʠʥʷʪʘ ʪʘʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʯʪʦ ʢʘʞʜʳʡ 

ʠʥʩʪʘʥʩ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʪʝʨʦʤ): 

pg_lsclusters 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʫ ʥʘʩ ʧʦʢʘ ʨʘʟʚʸʨʥʫʪ ʦʜʠʥ ʢʣʘʩʪʝʨ 14 ʚʝʨʩʠʠ ʇʦʩʪʛʨʝʩʘ ʧʦ 

ʠʤʝʥʠ main ʥʘ ʧʦʨʪʫ 5432.  

 

ʂʣʘʩʪʝʨ ʥʘʭʦʜʠʪʩʷ ʦʥʣʘʡʥ.  

 

ɺʣʘʜʝʣʝʮ ʢʣʘʩʪʝʨʘ ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʴ postgres.  

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʜʝʥʪʠʯʥʦʝ ʠʤʷ postgres ʫ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ ʇʦʩʪʛʨʝʩʘ, ʵʪʦ ʜʨʫʛʦʡ ʪʠʧ - ʧʦʣʴʟʦʚʘʪʝʣʴ ʆʉ ʃʠʥʫʢʩ. 

 

  

 
45 ʇʦʣʴʟʦʚʘʪʝʣʴ root - ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʴ ʣʠʥʫʢʩ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʨʘʚʘʤʠ. 

https://github.com/aeuge/Postgres14book/blob/main/scripts/02/physical_level.txt
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ʊʘʢʞʝ ʚʠʜʠʤ, ʚ ʢʘʢʦʤ ʢʘʪʘʣʦʛʝ ʥʘʭʦʜʷʪʩʷ ʬʘʡʣʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʬʘʡʣʳ 

ʩ ʣʦʛʘʤʠ. ʇʘʨʘʤʝʪʨʳ cluster, port, data directory ʠ log file ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʦʜʥʦʡ ɺʄ.  

 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʫʪʠʣʠʪ ʇʦʩʪʛʨʝʩʘ pg_* ʚ Ubuntu ʤʥʦʛʦ. ʀʭ ʩʧʠʩʦʢ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ ʘʚʪʦʜʦʧʠʩʳʚʘʥʠʷ ʢʦʤʘʥʜʳ, ʥʘʙʨʘʚ pg_ ʠ ʥʘʞʘʚ 

ʢʥʦʧʢʫ tab ʜʚʘ ʨʘʟʘ: 

 

 
 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

ǒ pg_createcluster46 - ʩʦʟʜʘʪʴ ʢʣʘʩʪʝʨ ʩ ʥʫʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ǒ pg_renamecluster47 - ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʢʣʘʩʪʝʨ 

ǒ pg_dropcluster48 - ʫʜʘʣʠʪʴ ʢʣʘʩʪʝʨ 

ǒ pg_ctlcluster49 - ʫʪʠʣʠʪʘ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʢʣʘʩʪʝʨʘ 

ǒ pg_config - ʫʪʠʣʠʪʘ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʪʝʨʘ ʙʝʟ ʨʫʯʥʦʡ 

ʧʨʘʚʢʠ ʢʦʥʬʠʛ ʬʘʡʣʦʚ 

ǒ pg_basebackup, pg_dump, pg_dumpall, pg_receivewal, 

pg_restore ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʘʭ ʧʦ ʙʵʢʘʧʘʤ ʠ ʨʝʧʣʠʢʘʮʠʠ 

ǒ pg_upgradecluster50 - ʦʙʥʦʚʠʪʴ ʢʣʘʩʪʝʨ ʥʘ ʜʨʫʛʫʶ ʦʩʥʦʚʥʫʶ 

ʚʝʨʩʠʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʩʤʦʪʨʠʤ ʚ ʢʦʥʮʝ ʛʣʘʚʳ. 

  

 
46 pg_createcluster URL: https://helpmanual.io/help/pg_createcluster/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) 
[1] 
47 pg_renamecluster URL: https://www.onworks.net/programs/pg-renamecluster-online (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 10.10.2021) [2] 
48 pg_dropcluster URL: http://manpages.ubuntu.com/manpages/trusty/man8/pg_dropcluster.8.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [3] 
49 pg_ctlcluster URL: http://manpages.ubuntu.com/manpages/hirsute/en/man1/pg_ctlcluster.1.html 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [4] 
50 Pg_upgradecluster URL: 
https://manpages.ubuntu.com/manpages/trusty/man8/pg_upgradecluster.8.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
10.10.2021) [5] 

https://helpmanual.io/help/pg_createcluster/
https://www.onworks.net/programs/pg-renamecluster-online
http://manpages.ubuntu.com/manpages/trusty/man8/pg_dropcluster.8.html
http://manpages.ubuntu.com/manpages/hirsute/en/man1/pg_ctlcluster.1.html
https://manpages.ubuntu.com/manpages/trusty/man8/pg_upgradecluster.8.html
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ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʤ ʝʱʸ ʦʜʠʥ ʢʣʘʩʪʝʨ: 

pg_createcluster 14 main2 

 

 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʴ - ʧʦʜ ʥʘʰʠʤ ʧʨʦʩʪʳʤ 

ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʣʘʩʪʝʨ ʩʦʟʜʘʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʥʝʪ ʜʦʩʪʫʧʘ ʢ 

ʢʘʪʘʣʦʛʫ /etc/postgresql/14.  

ʊʫʪ ʝʩʪʴ ʪʨʠ ʚʘʨʠʘʥʪʘ: 

ƺ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʷ postgres ʢʦʤʘʥʜʦʡ 

sudo su postgres ʠ ʠʟ-ʧʦʜ ʥʝʛʦ ʩʦʟʜʘʪʴ ʢʣʘʩʪʝʨ  

ƺ ʧʝʨʝʡʪʠ ʧʦʜ ʣʠʥʫʢʩ-ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ root ʢʦʤʘʥʜʦʡ sudo 

su  

ƺ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʪʠʣʠʪʫ sudo ʜʣʷ ʧʦʜʥʷʪʠʷ ʩʚʦʠʭ ʧʨʘʚ ʜʦ ʧʨʘʚ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ɼʦʙʘʚʠʤ ʝʱʸ ʦʜʠʥ ʢʣʘʩʪʝʨ ʠʩʧʦʣʴʟʫʷ ʚʘʨʠʘʥʪ ʩ sudo: 

sudo pg_createcluster 14 main2 

 

 
 

ʂʣʘʩʪʝʨ ʩʦʟʜʘʣʩʷ, ʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʜʘʶʪʩʷ ʜʝʬʦʣʪʥʳʝ 

ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʢʦʜʠʨʦʚʦʢ ʠ ʧʨʘʚʠʣ ʩʦʨʪʠʨʦʚʢʠ - ʣʦʢʘʣʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

UTF8 ʠ C.UTF-8. ʇʦʨʪ 5433 ʟʘʜʘʣʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɽʩʣʠ ʥʘʤ ʥʫʞʝʥ ʜʨʫʛʦʡ 

ʧʦʨʪ - ʥʫʞʥʦ ʙʳʣʦ ʫʢʘʟʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʣʘʩʪʝʨʘ. ʊʝʧʝʨʴ ʜʣʷ ʝʛʦ ʠʟʤʝʥʝʥʠʷ 

ʥʫʞʥʦ ʦʩʪʘʥʦʚʠʪʴ ʢʣʘʩʪʝʨ ʠ ʧʦʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨ port ʚ ʬʘʡʣʝ postgresql.conf. 

ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʨʝʜʘʢʪʦʨ nano, ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʦʡ: sudo nano 

/etc/postgresql/14/main/postgresql.conf. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘʞʤʠʪʝ 
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Ctrl+X ʠ ʧʦʜʪʚʝʨʜʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʬʘʡʣʝ, ʥʘʞʘʚ ʢʥʦʧʢʠ Y ʠ ʧʦʪʦʤ ENTER. 

ɿʘʧʫʩʪʠʪʝ ʢʣʘʩʪʝʨ - ʢʣʘʩʪʝʨ ʙʫʜʝʪ ʫʞʝ ʟʘʧʫʱʝʥ ʥʘ ʥʦʚʦʡ ʧʦʨʪʫ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʪʘʣʦʛʘ ʩ ʜʘʥʥʳʤʠ ʚ ʇʦʩʪʛʨʝʩʝ. ɼʣʷ 

ʵʪʦʛʦ ʟʘʡʜʸʤ ʧʦʜ ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres:  

sudo su postgres 

 

ʇʝʨʝʡʜʸʤ ʚ ʵʪʦʪ ʢʘʪʘʣʦʛ ʠ ʚʳʧʦʣʥʠʤ ʢʦʤʘʥʜʫ:  

cd /var/lib/postgresql/14/main 

ls -la 

 

 
 

ɿʜʝʩʴ ʥʘʩ ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʬʘʡʣ postgresql.auto.conf, ʚ ʢʦʪʦʨʦʤ 

ʣʝʞʘʪ ʥʘʩʪʨʦʡʢʠ ʢʣʘʩʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʝʨʝʟʘʧʠʩʳʚʘʶʪ ʜʝʬʦʣʪʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʦ 

ʝʩʪʴ ʤʳ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɹɼ ʠʟʤʝʥʷʝʤ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʠʩʪʝʤʥʳʡ ʧʘʨʘʤʝʪʨ - 

ʟʥʘʯʝʥʠʝ ʧʦʧʘʜʘʝʪ ʚ ʵʪʦʪ ʬʘʡʣ ʠ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʦ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʨʠ 

ʨʝʩʪʘʨʪʝ ʠʥʩʪʘʥʩʘ, ʠ ʧʝʨʝʟʘʪʨʸʪ ʟʥʘʯʝʥʠʝ ʠʟ ʬʘʡʣʘ postgresql.conf. ʇʦʜʨʦʙʥʝʝ 

ʧʨʦ ʵʪʠ ʬʘʡʣʳ ʧʦʛʦʚʦʨʠʤ ʚ ʛʣʘʚʝ ʧʨʦ ʥʘʩʪʨʦʡʢʠ ʇʦʩʪʛʨʝʩʘ. 

 

  



32 

 

ɺ ʢʘʪʘʣʦʛʝ global ʥʘʭʦʜʷʪʩʷ ʛʣʦʙʘʣʴʥʳʝ/ʩʠʩʪʝʤʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ɹɼ ʢʣʘʩʪʝʨʘ. ɺ ʢʘʪʘʣʦʛʝ base ʨʘʩʧʦʣʦʞʝʥʳ ʬʘʡʣʳ ʩ 

ʥʘʰʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʅʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʠʤʝʥʘ ʙʘʟ ʜʘʥʥʳʭ, ʘ ʠʭ OID - object 

id: 

ls -l base 

 
 

ʋʟʥʘʪʴ, ʢʘʢʦʡ ʥʦʤʝʨ ʢʘʢʦʡ ɹɼ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʤʦʞʥʦ, ʚʳʧʦʣʥʠʚ ʟʘʧʨʦʩ ʚ 

psql:  

psql 

SELECT oid, datname, dattablespace FROM pg_database; 

 

 
 

ɿʜʝʩʴ ʚʠʜʠʤ ʢʨʦʤʝ ʥʝʧʦʥʷʪʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʝʱʸ ʠ ʪʘʢʫʶ ʰʪʫʢʫ ʢʘʢ 

dattablespace - ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɼʘʚʘʡʪʝ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʵʪʦʤ ʧʦ 

ʧʦʨʷʜʢʫ. 

 

 

PostgreSQL ʢʣʘʩʪʝʨ ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʙʘʟ ʜʘʥʥʳʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʜʥʦʛʦ 

ʩʝʨʚʝʨʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠʩʫʪʩʪʚʫʶʪ: 

ǒ template0 

ǒ template1 

ǒ postgres 

 

template0 ʠʩʧʦʣʴʟʫʝʪʩʷ: 

ǒ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ 

ǒ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʘʞʝ ʥʝʪ ʧʨʘʚ ʥʘ connect 

ǒ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ - ʣʫʯʰʝ ʚʩʝʛʦ ʥʝ ʩʦʟʜʘʚʘʪʴ ʚ 

ʥʝʡ ʥʠʢʘʢʠʭ ʦʙʲʝʢʪʦʚ 

 

template1 ʠʩʧʦʣʴʟʫʝʪʩʷ: 

ǒ ʢʘʢ ʰʘʙʣʦʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ 

ǒ ʚ ʥʸʤ ʠʤʝʝʪ ʩʤʳʩʣ ʜʝʣʘʪʴ ʥʝʢʠʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʭʦʯʝʪʩʷ 

ʜʝʣʘʪʴ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ - ʩʦʟʜʘʪʴ 

ʭʨʘʥʠʤʳʝ ʬʫʥʢʮʠʠ/ʧʨʦʮʝʜʫʨʳ, ʩʦʟʜʘʪʴ ʩʧʨʘʚʦʯʥʠʢʠ, ʚʢʣʶʯʠʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʪ.ʧ.  
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postgres ʠʩʧʦʣʴʟʫʝʪʩʷ: 

ǒ ʧʝʨʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʨʝʛʫʣʷʨʥʦʡ ʨʘʙʦʪʳ 

ǒ ʩʦʟʜʘʸʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ǒ ʭʦʨʦʰʘʷ ʧʨʘʢʪʠʢʘ - ʪʘʢʞʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ǒ ʥʦ ʠ ʥʝ ʫʜʘʣʷʪʴ - ʠʥʦʛʜʘ ʥʫʞʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʪʠʣʠʪ 

 

ɼʣʷ ʩʚʦʠʭ ʮʝʣʝʡ ʩʦʟʜʘʸʤ ʩʚʦʶ ɹɼ ʠʩʧʦʣʴʟʫʷ DDL51 create database52: 

CREATE DATABASE book; 

 

ɽʩʣʠ ʪʝʧʝʨʴ ʧʦʩʤʦʪʨʝʪʴ ʩʦʜʝʨʞʠʤʦʝ ʢʘʪʘʣʦʛʘ base, ʫʚʠʜʠʤ ʝʱʸ ʦʜʠʥ 

ʥʦʚʳʡ ʢʘʪʘʣʦʛ ʩ ʥʘʰʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʊʝʧʝʨʴ ʧʦʛʦʚʦʨʠʤ ʦ ʪʘʙʣʠʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ.  

 

 

ʊʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʪʦ: 

ǒ ʦʪʜʝʣʴʥʳʡ ʢʘʪʘʣʦʛ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

ǒ ʣʫʯʰʝ ʜʝʣʘʪʴ ʦʪʜʝʣʴʥʫʶ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ 

ǒ ʦʜʥʦ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ǒ ʢʘʞʜʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʢʘʢ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʦ ʫʤʦʣʯʘʥʠʶ, ʪʘʢ ʠ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʫʢʘʟʳʚʘʪʴ ʚ ʢʘʢʦʤ 

ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ 

ʚʥʫʪʨʠ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʝʩʪʴ ʜʚʘ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʚʘʡʪʝ ʥʘ ʥʠʭ 

ʧʦʩʤʦʪʨʠʤ: 

SELECT * FROM pg_tablespace; 

 

 
 

ʅʦʚʳʝ ʪʘʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʟʜʘʶʪʩʷ ʚ ʢʘʪʘʣʦʛʝ 

$PGDATA\pg_tblspc. ʊʘʢʞʝ ʤʦʞʝʤ ʩʦʟʜʘʪʴ ʩʚʦʡ ʢʘʪʘʣʦʛ ʠ ʩʦʟʜʘʪʴ ʩʚʦʸ 

ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʢʘʟʘʚ ʧʫʪʴ ʢ ʥʘʰʝʤʫ ʢʘʪʘʣʦʛʫ. ʇʦʧʨʦʙʫʝʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

  

 
51 DDL URL: https://en.wikipedia.org/wiki/Data_definition_language (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [6] 
52 Create database URL:  https://www.postgresql.org/docs/14/sql-createdatabase.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 10.10.2021) [7] 

https://en.wikipedia.org/wiki/Data_definition_language
https://www.postgresql.org/docs/14/sql-createdatabase.html
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ʉʦʟʜʘʜʠʤ ʢʘʪʘʣʦʛ ʠʟ-ʧʦʜ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʥʫʢʩ root, ʜʣʷ ʵʪʦʛʦ 

ʚʳʡʜʝʤ ʠʟ-ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ postgres ʠ ʟʘʡʜʸʤ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ root. 

ʇʦʤʝʥʷʝʤ ʝʛʦ ʚʣʘʜʝʣʴʮʘ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʥʫʢʩ postgres:  

exit 

sudo su 

sudo mkdir /home/postgres 

sudo chown postgres /home/postgres 

 

ʇʝʨʝʢʣʶʯʠʤʩʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʥʫʢʩ postgres ʠ ʚ ʥʦʚʦʤ ʤʝʩʪʝ ʩʦʟʜʘʜʠʤ 

ʢʘʪʘʣʦʛ ʜʣʷ ʥʘʰʝʛʦ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

sudo su postgres 

cd /home/postgres 

mkdir tmptblspc 

 

ʊʝʧʝʨʴ ʚ ʫʪʠʣʠʪʝ psql ʩʦʟʜʘʜʠʤ ʩʘʤʦ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ 

ʫʢʘʞʝʤ ʧʫʪʴ ʢʦ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʤʫ ʢʘʪʘʣʦʛʫ: 

psql 

CREATE TABLESPACE 53 ts location '/home/postgres/tmptblspc'; 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʩʧʠʩʦʢ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

\db 

 

 
 

ʉʦʟʜʘʜʠʤ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʥʘʩʪʨʦʡʢʦʡ ʥʦʚʦʛʦ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 

CREATE DATABASE app TABLESPACE ts; 

 

ʇʦʜʢʣʶʯʠʤʩʷ ʢ ʩʦʟʜʘʥʥʦʡ ɹɼ: 

\c app 

 

  

 
53 Create tablespace URL: https://www.postgresql.org/docs/current/sql-createtablespace.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 10.10.2021) [8] 

https://www.postgresql.org/docs/current/sql-createtablespace.html
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ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʜʝʬʦʣʪʥʳʡ tablespace, ʚʳʧʦʣʥʠʤ: 

\l+ 

 
 

ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʧʦʣʥʦʵʢʨʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ q. 

 

ɹʝʟ ʢʦʥʢʨʝʪʥʦʛʦ ʫʢʘʟʘʥʠʷ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮʳ 

ʦʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʚ tablespace ts. ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʪʦʯʥʦ 

ʫʢʘʟʘʪʴ, ʛʜʝ ʢʦʥʢʨʝʪʥʦ ʭʨʘʥʠʪʴ ʪʘʙʣʠʮʫ. 

 

ɺʝʨʥʸʤʩʷ ʥʝʤʥʦʛʦ ʢ ʪʝʦʨʠʠ, ʘ ʠʤʝʥʥʦ ʢʘʢ ʭʨʘʥʷʪʩʷ ʪʘʙʣʠʮʳ ʬʠʟʠʯʝʩʢʠ ʩ 

ʫʯyʪʦʤ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʊʇ) ʠ ʙʘʟ ʜʘʥʥʳʭ: 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʦʙʲʝʢʪ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʪʘʙʣʠʯʥʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ (pg_default ʠʣʠ ʜʨʫʛʦʝ), ʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ (app ʠʣʠ postgres) ʠ 

ʦʜʥʦʡ ʩʭʝʤʝ (ʫ ʢʘʞʜʦʡ ɹɼ ʩʚʦʡ ʥʘʙʦʨ ʩʭʝʤ, ʧʨʦ ʥʠʭ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʚ ʪʝʤʝ ʧʨʦ 

ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʇʦʩʪʛʨʝʩʘ). ʀ ʪʦʣʴʢʦ ʛʣʦʙʘʣʴʥʳʝ/ʩʠʩʪʝʤʥʳʝ ʦʙʲʝʢʪʳ 

ʭʨʘʥʷʪʩʷ ʦʪʜʝʣʴʥʦ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ pg_global ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʣʦʛʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ɹɼ. ʇʨʠ ʵʪʦʤ, ʦʜʥʦʤʫ ʦʙʲʝʢʪʫ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʞʝʪ 
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ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʪ ʦʜʥʦʛʦ ʠ ʙʦʣʝʝ ʬʘʡʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʲʝʢʪʘ ʠ ʝʛʦ 

ʨʘʟʤʝʨʘ.  

 

ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʦʙʲʝʢʪ ʤʝʞʜʫ ʪʘʙʣʠʯʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, 

ʥʦ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʬʠʟʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʬʘʡʣʦʚ ʤʝʞʜʫ 

ʢʘʪʘʣʦʛʘʤʠ, ʠ ʥʘ ʵʪʦ ʚʨʝʤʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʫ ʥʝ ʙʫʜʝʪ. 

 

ʊʘʢʞʝ ʚʥʫʪʨʠ ʢʘʪʘʣʦʛʘ ʩ ʪʘʙʣʠʯʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʨʘʩʧʦʣʦʞʝʥʳ 

ʢʘʪʘʣʦʛʠ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ OID, ʪʦʣʴʢʦ ʫʞʝ ʜʣʷ 

ɹɼ. ʇʦʣʥʳʡ ʧʫʩʪʴ ʢ ʦʙʲʝʢʪʫ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʇʝʨʝʯʠʩʣʶ ʚʘʨʠʘʥʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

 ʩʘʤʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʥʘ ʩʘʤʳʝ ʙʳʩʪʨʳʝ ʥʦʩʠʪʝʣʠ 

 ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʘʨʭʠʚʳ ʥʘ ʤʝʜʣʝʥʥʳʝ 

 ʨʘʩʧʘʨʘʣʣʝʣʠʪʴ ʥʘʛʨʫʟʢʫ ʧʦ ʨʘʟʥʳʤ ʨʝʡʜ ʤʘʩʩʠʚʘʤ 

 ʣʦʢʘʣʴʥʳʡ ssd ʜʠʩʢ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

 

 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʬʠʟʠʯʝʩʢʠ ʭʨʘʥʷʪʩʷ ʩʘʤʠ ʪʘʙʣʠʮʳ. 

 

ɺʥʫʪʨʠ ʢʘʪʘʣʦʛʘ ʩ ɹɼ ʫʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʘʡʣʳ 

ʦʙʲʝʢʪʦʚ. ɼʣʷ ʢʘʞʜʦʡ ʪʘʙʣʠʮʳ ʩʦʟʜʘʸʪʩʷ ʜʦ ʪʨʸʭ ʬʘʡʣʦʚ (ʝʩʣʠ ʨʘʟʤʝʨ ʩʝʛʤʝʥʪʘ 

ʙʦʣʴʰʝ 1 ɻʙ, ʪʦ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʬʘʡʣʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʤʝʨʘ 

ʩʝʛʤʝʥʪʘ .1 .2 ʠ ʪ.ʜ.): 

ǒ ʬʘʡʣ ʩ ʜʘʥʥʳʤʠ - OID ʪʘʙʣʠʮʳ 

ǒ ʬʘʡʣ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʙʣʦʢʘʤʠ - OID_fsm (free space map) 

ƺ ʦʪʤʝʯʘʝʪ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʩʪʨʘʥʠʮʘʭ ʧʦʩʣʝ ʦʯʠʩʪʢʠ 

ƺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʩʪʘʚʢʝ ʥʦʚʳʭ ʚʝʨʩʠʡ ʩʪʨʦʢ 
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ƺ ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ 

ǒ ʬʘʡʣ ʩ ʪʘʙʣʠʮʝʡ ʚʠʜʠʤʦʩʪʠ - OID_vm (visibility map) 

ƺ ʦʪʤʝʯʘʝʪ ʩʪʨʘʥʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʩʝ ʚʝʨʩʠʠ ʩʪʨʦʢ ʚʠʜʥʳ ʚʦ 

ʚʩʝʭ ʩʥʠʤʢʘʭ 

ƺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ ʠ 

ʫʩʢʦʨʝʥʠʷ ʠʥʜʝʢʩʥʦʛʦ ʜʦʩʪʫʧʘ 

ƺ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʜʣʷ ʪʘʙʣʠʮ 

ƺ ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ 

ʠ ʫʩʧʝʣʠ ʧʦʣʥʦʩʪʴʶ ʦʯʠʩʪʠʪʴʩʷ ʦʪ ʥʝʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ 

 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʵʪʦ ʪʘʢ: 

 

 
 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʠʜʸʪ ʥʝ ʧʦʙʘʡʪʥʦ, ʘ 

ʙʣʦʢʘʤʠ/ʩʪʨʘʥʠʮʘʤʠ ʧʦ 8 ʂʙ54 (ʨʘʟʤʝʨ ʟʘʜʘʸʪʩʷ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʢʣʘʩʪʝʨʘ, 

ʦʙʳʯʥʦ ʥʠʢʪʦ ʥʝ ʤʝʥʷʝʪ). ʅʫʞʥʳʝ ʜʘʥʥʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʬʘʡʣʘ ʠ ʟʘʛʨʫʞʘʶʪʩʷ 

ʚ ʙʫʬʝʨʥʳʡ ʢʵʰ ʧʦʩʪʨʘʥʠʯʥʦ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʢʘʢ ʚ ʇʦʩʪʛʨʝʩʝ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʨʘʙʦʪʘ ʩʦ ʩʣʦʷʤʠ ʠ ʢʵʰʝʤ, ʙʫʜʝʤ ʨʘʟʙʠʨʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʪʝʤʘʭ). 

 

  

 
54 ʂʙ - ʢʠʣʦʙʘʡʪʳ 
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ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʩʷ ʩʪʨʦʢʘ ʥʘʰʝʡ ʪʘʙʣʠʮʳ ʜʦʣʞʥʘ ʧʦʤʝʱʘʪʴʩʷ 

ʢʘʢ ʨʘʟ ʚ 8 ʂʙ, ʠ ʝʩʣʠ ʦʥʘ ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ ʨʘʟʤʝʨ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ 

TOAST-ʪʘʙʣʠʮʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʩʪʨʦʢ. ʊʫʪ ʝʩʪʴ ʩʚʦʠ ʪʦʥʢʦʩʪʠ: 

ǒ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ pg_toast 

ǒ ʧʦʜʜʝʨʞʘʥʘ ʩʦʙʩʪʚʝʥʥʳʤ ʠʥʜʝʢʩʦʤ 

ǒ ʯʠʪʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ çʜʣʠʥʥʦʤʫè ʘʪʨʠʙʫʪʫ 

ǒ ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ, ʢʦʛʜʘ ʧʠʰʝʤ select * from ... 

ǒ ʩʦʙʩʪʚʝʥʥʘʷ ʚʝʨʩʠʦʥʥʦʩʪʴ (ʝʩʣʠ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ toast-ʯʘʩʪʴ ʥʝ 

ʤʝʥʷʝʪʩʷ, ʪʦ ʠ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ toast-ʯʘʩʪʠ) 

ǒ ʨʘʙʦʪʘʝʪ ʧʨʦʟʨʘʯʥʦ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ 

 

ʉʦʙʩʪʚʝʥʥʦ, ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʩʦʟʜʘʥʥʳʝ ʢʘʪʘʣʦʛʠ ʚʳʛʣʷʜʷʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

cd tmptblspc/ 

ls 

cd PG_14_202107181/ 

ls -la 

 

 
 

ɺʠʜʠʤ ʢʘʪʘʣʦʛ ʩ ɹɼ ʩ OID 16385. 

ɿʘʡʜʝʤ ʚ ʥʝʛʦ ʠ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʚʳʛʣʷʜʷʪ ʪʘʙʣʠʮʳ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ: 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʨʘʟʤʝʨʳ ʬʘʡʣʦʚ ʢʨʘʪʥʳ 8 ʂʙ. 

 

ɼʘʚʘʡʪʝ ʩʦʟʜʘʜʠʤ ʩʚʦʠ ʪʘʙʣʠʮʳ ʚ ʥʘʰʝʤ ʥʦʚʦʤ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʦʧʨʦʙʫʝʤ ʧʦʪʦʤ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ ʝʛʦ ʠʟʤʝʥʠʪʴ.  
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Cʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ ʚ ʜʝʬʦʣʪʥʦʤ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ts: 

CREATE TABLE test (i int); 

 

Cʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ ʚ ʢʦʥʢʨʝʪʥʦʤ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ: 

CREATE TABLE test2 (i int) TABLESPACE pg_default;  

 

ʇʦʩʤʦʪʨʠʤ, ʢʪʦ ʛʜʝ ʩʦʟʜʘʥ: 

SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 

'public'; 

 
  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʪʘʙʣʠʮʳ test ʚ ʩʪʨʦʢʝ tablespace ʚʠʜʠʤ 

ʧʫʩʪʦʝ ʟʥʘʯʝʥʠʝ - ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʙʣʠʮʘ ʩʦʟʜʘʥʘ ʚ ʜʝʬʦʣʪʥʦʤ ʜʣʷ ʵʪʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

ʀʟʤʝʥʠʤ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʪʘʙʣʠʮʳ test: 

ALTER TABLE test SET tablespace pg_default; 

 

 
 

ʊʘʢʞʝ ʤʦʞʝʤ ʧʦʩʤʦʪʨʝʪʴ, ʛʜʝ ʣʝʞʠʪ ʪʘʙʣʠʮʘ: 

SELECT pg_relation_filepath('test2'); 

 

 
 

ɼʘʚʘʡʪʝ ʪʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ ʥʘ ʨʘʟʤʝʨʳ ʪʘʙʣʠʮ, ʙʘʟ ʜʘʥʥʳʭ ʠ ʪʘʙʣʠʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʠʟʥʫʪʨʠ ʇʦʩʪʛʨʝʩʘ. 
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ʋʟʥʘʪʴ ʨʘʟʤʝʨ, ʟʘʥʠʤʘʝʤʳʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʦʙʲʝʢʪʘʤʠ ʚ ʥʝʡ, ʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʨʷʜʘ ʬʫʥʢʮʠʡ: 

SELECT pg_database_size('app'); 

 

 
 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ ʚʳʚʝʩʪʠ ʯʠʩʣʦ ʚ 

ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ: 

SELECT pg_size_pretty(pg_database_size('app')); 

 

 
 

ʇʦʣʥʳʡ ʨʘʟʤʝʨ ʪʘʙʣʠʮʳ (ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠ ʠʥʜʝʢʩʘʤʠ): 

SELECT pg_size_pretty(pg_total_relation_size('test2')); 

 

 
 

ʆʩʪʘʣʴʥʳʝ ʧʦ ʘʥʘʣʦʛʠʠ ʙʝʟ ʩʢʨʠʥʰʦʪʦʚ - ʦʪʜʝʣʴʥʦ ʨʘʟʤʝʨ ʪʘʙʣʠʮʳ: 

SELECT pg_size_pretty(pg_table_size('test2')); 

 

ʀ ʠʥʜʝʢʩʦʚ: 

SELECT pg_size_pretty(pg_indexes_size('test2')); 

 

ʇʨʠ ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʠ ʨʘʟʤʝʨ ʦʪʜʝʣʴʥʳʭ ʩʣʦʸʚ ʪʘʙʣʠʮʳ, 

ʥʘʧʨʠʤʝʨ: 

SELECT pg_size_pretty(pg_relation_size('test2','vm')); 

 

ʈʘʟʤʝʨ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ ʜʨʫʛʘʷ ʬʫʥʢʮʠʷ: 

SELECT pg_size_pretty(pg_tablespace_size('ts')); 
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ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

ǒ ʥʝ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʢʦʨʥʝʚʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ 

ǒ ʦʪʜʝʣʴʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ǒ ʨʘʟʜʝʣʷʷ ɹɼ ʥʘ ʪʘʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ - ʤʳ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʝʤ 

ʬʘʡʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʫʩʢʦʨʷʝʤ ɹɼ ʚ ʮʝʣʦʤ 

ǒ ʚ ʩʣʫʯʘʝ ʚʥʝʰʥʝʛʦ ʬʘʡʣʦʚʦʛʦ ʭʨʘʥʠʣʠʱʘ - ʦʪʜʝʣʴʥʳʡ ʢʘʪʘʣʦʛ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ǒ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ EXT3/4 ʠ XFS ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ 

 

ɺʦʩʧʨʦʠʟʚʝʜʝʤ ʥʘ ʧʨʘʢʪʠʢʝ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʫʤʠʨʘʝʪ ʬʠʟʠʯʝʩʢʠʡ 

ʥʦʩʠʪʝʣʴ ʩ ʪʘʙʣʠʯʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

 

ɿʜʝʩʴ ʝʩʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

ǒ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʊʇ) ʙʳʣʦ ʟʘʜʘʥʦ ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

ǒ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʪʘʢʦʤ ʊʇ 

 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ App. 

 

ʉʦʟʜʘʜʠʤ ʝʱʝ ʦʜʥʦ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: 

exit 

cd /home/postgres 

mkdir tmptblspc2 

psql 

CREATE tablespace ts2 location '/home/postgres/tmptblspc2'; 
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ʇʝʨʝʤʝʩʪʠʤ ʪʘʙʣʠʮʫ test ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʝ ʊʇ: 

\c app 

ALTER TABLE test SET TABLESPACE ts2; 

SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 

'public'; 

 

 
 

ɺʳʡʜʝʤ ʠʟ psql ʠ ʫʜʘʣʠʤ ʢʘʪʘʣʦʛ ʩ ʥʦʚʳʤ ʊʇ: 

exit 

rm -rf tmptblspc2 

 

ɿʘʡʜʝʤ ʚ psql ʠ ʧʨʦʚʝʨʠʤ ʜʦʩʪʫʧ ʢ ɹɼ ʠ ʩʧʠʩʦʢ ʪʘʙʣʠʮ: 

psql 

\c app 

\dt 

 

 
 

ɺʨʦʜʝ ʪʘʙʣʠʮʘ ʥʘ ʤʝʩʪʝé  

 

ʅʦ ʧʨʠ ʧʦʧʳʪʢʝ ʧʦʣʫʯʠʪʴ ʢ ʥʝʡ ʜʦʩʪʫʧ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʦʰʠʙʢʫ: 

SELECT * FROM test; 

 

 
 

ʃʦʛʠʯʥʦ, ʚʝʜʴ ʬʠʟʠʯʝʩʢʠ ʢʘʪʘʣʦʛʘ ʪʝʧʝʨʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʝʯʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʫʜʘʣʠʪʴ 

ʜʝʬʦʣʪʥʦʝ ʊʇ ʜʣʷ ɹɼ. 
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ɼʘʚʘʡʪʝ ʫʜʘʣʠʤ ʊʇ ts ʠ ʧʦʧʳʪʘʝʤʩʷ ʟʘʡʪʠ ʚ ɹɼ app: 

exit 

rm -rf tmptblspc 

psql 

\c app 

 

 
 

ɺʦʦʙʱʝ ʥʝ ʤʦʞʝʤ ʟʘʡʪʠ ʚ ɹɼ, ʪʘʢ ʢʘʢ ʫ ʥʘʩ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʫʧʥʳʝ 

ʩʠʩʪʝʤʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʢʘʞʜʦʡ ɹɼ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʤʳ ʪʘʢʞʝ ʧʦʪʝʨʷʣʠ ʜʦʩʪʫʧ ʢ ʪʘʙʣʠʮʝ test2, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʭʝʤʝ pg_default. ʏʪʦʙʳ ʜʦʩʪʘʪʴ ʦʪʪʫʜʘ ʜʘʥʥʳʝ ʧʨʠʜʝʪʩʷ 

ʠʟʨʷʜʥʦ ʧʦʩʪʘʨʘʪʴʩʷ. 

  

 ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʠʣʠ ʩʦʟʜʘʥʥʘʷ ʟʘʨʘʥʝʝ ʨʝʧʣʠʢʘ, ʦʪʢʫʜʘ ʤʳ ʵʪʠ ʜʘʥʥʳʝ ʩʤʦʞʝʤ ʜʦʩʪʘʪʴ 

ʠʣʠ ʚʦʚʨʝʤʷ ʩʦʟʜʘʥʥʳʡ ʙʵʢʘʧ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʦ ʙʫʜʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʘʭ. 

 

 ɸ ʩ ʧʦʣʦʤʘʥʥʦʡ ɹɼ ʦʩʪʘʝʪʩʷ ʦʜʠʥ ʚʘʨʠʘʥʪ - ʫʜʘʣʠʪʴ ɹɼ: 

 DROP DATABASE app; 

 

 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ɹɼ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʝʱʝ 

ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʢʣʘʩʪʝʨ (sudo pg_ctlcluster 14 main restart), ʪʘʢ ʢʘʢ 

ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʬʘʡʣʳ ʢ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤʫ ʢʘʪʘʣʦʛʫ. 

 

 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ, ʢʘʢ ʬʠʟʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʭʨʘʥʷʪʩʷ ʢʦʥʬʠʛʠ ʠ 

ʬʘʡʣʳ ɹɼ.  

 

ɼʘʚʘʡʪʝ ʪʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʇʦʩʪʛʨʝʩ ʚʳʛʣʷʜʠʪ ʚ ʧʨʦʮʝʩʩʘʭ. 

 

ʇʝʨʚʳʡ ʧʨʦʮʝʩʩ ʇʦʩʪʛʨʝʩʘ - postgres server process: 

ǒ ʥʘʟʳʚʘʝʪʩʷ postgres 

ǒ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʩʪʘʨʪʝ ʩʝʨʚʠʩʘ 

ǒ ʧʦʨʦʞʜʘʝʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠʩʧʦʣʴʟʫʷ ʢʣʦʥ ʧʨʦʮʝʩʩʘ - fork 

ǒ ʩʦʟʜʘʸʪ shared memory 

ǒ ʩʣʫʰʘʝʪ TCP ʠ Unix socket 
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ʆʩʪʘʣʴʥʳʝ ʧʦʨʦʞʜʘʝʤʳʝ ʠʤ ʧʨʦʮʝʩʩʳ ʵʪʦ: 

backend processes  

ǒ ʩʝʡʯʘʩ ʪʦʞʝ ʥʘʟʳʚʘʝʪʩʷ postgres 

ǒ ʟʘʧʫʩʢʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʇʦʩʪʛʨʝʩʘ 

ǒ ʦʙʩʣʫʞʠʚʘʝʪ ʩʝʩʩʠʶ 

ǒ ʨʘʙʦʪʘʝʪ, ʧʦʢʘ ʩʝʩʩʠʷ ʘʢʪʠʚʥʘ 

ǒ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 

max_connections (ʧʦ ʫʤʦʣʯʘʥʠʶ 100) 

 

background processes: 

ǒ ʟʘʧʫʩʢʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʇʦʩʪʛʨʝʩʘ ʧʨʠ ʩʪʘʨʪʝ ʩʝʨʚʠʩʘ 

ǒ ʚʳʜʝʣʝʥʥʘʷ ʨʦʣʴ ʫ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ (ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ) 

ƺ logger - ʟʘʧʠʩʴ ʩʦʦʙʱʝʥʠʡ ʚ ʣʦʛ ʬʘʡʣ 

ƺ checkpointer - ʟʘʧʠʩʴ ʛʨʷʟʥʳʭ ʩʪʨʘʥʠʮ ʠʟ buffer cache ʥʘ ʜʠʩʢ 

ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ checkpoint 

ƺ bgwriter - ʧʨʦʘʢʪʠʚʥʘʷ ʟʘʧʠʩʴ ʛʨʷʟʥʳʭ ʩʪʨʘʥʠʮ ʠʟ buffer 

cache ʥʘ ʜʠʩʢ 

ƺ walwriter - ʟʘʧʠʩʴ WAL buffer ʚ WAL file 

ƺ autovacuum - ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʧʫʩʢ autovacuum 

ƺ archiver - ʘʨʭʠʚʘʮʠʷ ʠ ʨʝʧʣʠʢʘʮʠʷ WAL 

ƺ statscollector - ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʩʝʩʩʠʷʤ ʠ 

ʪʘʙʣʠʮʘʤ 

 

ɸ ʪʝʧʝʨʴ ʧʦʜʨʦʙʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʩʭʝʤʘʪʠʯʥʦ: 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʩʢʣʦʥʠʨʦʚʘʣʠ ʧʨʦʮʝʩʩʳ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʚʳʧʦʣʥʷʪʴ 

ʢʘʞʜʳʡ ʩʚʦʶ ʟʘʜʘʯʫ. ɼʘʣʝʝ ʩʦʟʜʘʸʪʩʷ ʦʙʱʘʷ ʨʘʟʜʝʣʷʝʤʘʷ ʧʘʤʷʪʴ, ʢʦʪʦʨʫʶ ʚʩʝ 

ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠ ʯʝʨʝʟ ʥʝʸ ʫʞʝ ʠʜʸʪ ʦʙʱʝʥʠʝ ʩ ʬʘʡʣʘʤʠ 

ʥʘ ʜʠʩʢʘʭ: 

 

 
 

ɹʘʟʘ ʜʘʥʥʳʭ ʛʦʪʦʚʘ ʢ ʧʨʠʸʤʫ ʧʦʜʢʣʶʯʝʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʢ ɹɼ: 

 

 
 

ʀ ʯʪʦ, ʢʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʧʨʦʠʩʭʦʜʠʪ?  
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ʇʨʦʠʩʭʦʜʠʪ fork ʧʨʦʮʝʩʩʘ postgres, ʠ ʜʘʣʴʰʝ ʵʪʦʪ ʧʨʦʮʝʩʩ postgres 

backend ʫʞʝ ʥʘʧʨʷʤʫʶ ʩʘʤ ʦʙʱʘʝʪʩʷ ʩ shared memory: 

 

 
 

ʀ ʚʦʪ ʧʨʠʭʦʜʠʪ ʝʱʸ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʀ ʯʪʦ ʪʝʧʝʨʴ?  

 

ʉʥʦʚʘ ʢʣʦʥ ʧʨʦʮʝʩʩʘ. ʅʘ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʚʦʡ ʙʵʢʝʥʜ-ʧʨʦʮʝʩʩ: 
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ɼʣʷ ʢʘʞʜʦʛʦ ʙʵʢʝʥʜ-ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʷʝʪʩʷ ʩʚʦʷ ʧʘʤʷʪʴ: 

 

 
 

work_mem (4MB)  

ǒ ʵʪʘ ʧʘʤʷʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʜʣʷ 

ʩʦʨʪʠʨʦʚʦʢ ʩʪʨʦʢ, ʥʘʧʨʠʤʝʨ ORDER BY ʠ DISTINCT 

 

maintenance_work_mem (64MB) 

ǒ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʫʞʝʙʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʪʠʧʘ VACUUM ʠ REINDEX 

ǒ ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʢʦʤʘʥʜ ʚ ʩʝʩʩʠʠ 

 

temp_buffers (8MB) 

ǒ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʪʘʙʣʠʮ 

 

ɺʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

Shared buffer pool ʠ WAL buffer ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʛʣʘʚʘʭ. 
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ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʩʝʩʩʠʠ ʧʨʠ ʟʘʧʨʦʩʝ: 

 

 
 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ ʧʨʦʠʩʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ǒ Parser - ʩʪʨʦʠʪʩʷ ʜʝʨʝʚʦ ʧʘʨʩʠʥʛʘ 

ǒ Analyser/Algebrizer - ʩʪʨʦʠʪʩʷ ʜʝʨʝʚʦ ʟʘʧʨʦʩʦʚ 

ǒ Rewriter - ʧʝʨʝʧʠʩʳʚʘʝʤ ʠʩʭʦʜʥʳʡ ʟʘʧʨʦʩ 

ǒ Planner - ʩʪʨʦʠʤ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ 

ǒ Executor - ʠ ʪʦʣʴʢʦ ʟʜʝʩʴ ʚʳʧʦʣʥʷʝʤ ʟʘʧʨʦʩ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳ ʪʝʧʝʨʴ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʫʩʪʘʥʦʚʢʠ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʇʦʩʪʛʨʝʩʝ ʦʯʝʥʴ ʜʦʨʦʛʘʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʫʣʳ ʧʦʜʢʣʶʯʝʥʠʡ, ʥʘʧʨʠʤʝʨ, pgpool55.  

 

ʊʝʧʝʨʴ, ʨʘʟ ʟʘʛʦʚʦʨʠʣʠ ʧʨʦ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʩʪʨʦʠʤ ʜʦʩʪʫʧ ʢ ʥʘʰʝʤʫ 

ʢʣʘʩʪʝʨʫ ʠʟʚʥʝ. 

  

 
55 Pgpool URL: https://www.pgpool.net/mediawiki/index.php/Main_Page (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
10.10.2021) [9] 

https://www.pgpool.net/mediawiki/index.php/Main_Page
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ʊʘʢ ʢʘʢ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʦʩʪʫʧ ʢ ʇʦʩʪʛʨʝʩʫ ʦʪʢʨʳʪ ʪʦʣʴʢʦ ʩ ʣʦʢʘʣʭʦʩʪʘ56, 

ʧʨʠ ʧʦʧʳʪʢʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɺʄ postgres14 ʧʦ ʚʥʝʰʥʝʤʫ IP-ʘʜʨʝʩʫ, ʥʘʧʨʠʤʝʨ, ʩ 

ʣʦʢʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʥʫʶ ʫʪʠʣʠʪʫ psql (ʝʸ ʨʘʩʩʤʦʪʨʠʤ 

ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ): 

 

 
 

ʆʞʠʜʘʝʤʦ, ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʧʦʣʫʯʠʣʠ, ʪʘʢ ʢʘʢ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʦʣʴ ʥʝ 

ʟʘʜʘʥ ʠ ʧʦʨʪ ʥʝ ʦʪʢʨʳʪ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ-ʧʦʜ ʥʘʰʝʛʦ ʣʠʥʫʢʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

aeugene (ʫ ʚʘʩ, ʢʦʥʝʯʥʦ, ʙʫʜʝʪ ʩʚʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ): 

netstat -a | grep postgresql 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʩʣʫʰʘʝʤ (LISTENING) ʤʳ ʪʦʣʴʢʦ localhost ʠ unix socket. 

 

 

ʅʘʩʪʨʦʠʤ ʠʥʩʪʘʥʩ ʜʣʷ ʜʦʩʪʫʧʘ ʠʟʚʥʝ. 

 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʜʦʩʪʫʧʘ ʢ ʢʣʘʩʪʝʨʫ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ 

ʥʘʩʪʨʦʡʢʘʭ ʇʦʩʪʛʨʝʩʘ: 

1. ɺʢʣʶʯʘʝʤ listener ʚ postgresql.conf, ʨʘʩʢʦʤʤʝʥʪʠʨʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʩʪʨʦʯʢʫ, ʫʙʨʘʚ ʩʠʤʚʦʣ # ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ nano57: 

sudo nano /etc/postgresql/14/main/postgresql.conf 

 

listen_addresses = '*'       # IP ʘʜʨʝʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʇʦʩʪʛʨʝʩ ʧʨʠʥʠʤʘʝʪ 

ʩʝʪʝʚʳʝ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, localhost, 10.*.*.* .  

 

ʋʩʪʘʥʦʚʠʚ ʟʥʘʯʝʥʠʝ * ʤʳ ʦʪʢʨʦʝʤ ʜʦʩʪʫʧ ʥʘ ʚʩʝʭ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʘʭ, 

ʥʦ ʪʘʢ ʜʝʣʘʪʴ ʥʘ ʨʘʙʦʯʠʭ ʧʨʦʝʢʪʘʭ ʥʝ ʩʪʦʠʪ. 

 

ɺʳʭʦʜ ʠʟ nano - Ctrl+X, ʧʦʪʦʤ Y, ʝʩʣʠ ʭʦʪʠʤ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ N, 

ʝʩʣʠ ʦʪʤʝʥʠʪʴ, ʠ ENTER.  

 
56 localhost ʠʣʠ 127.0.0.1 URL: https://en.wikipedia.org/wiki/Localhost (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) 
[10] 
57 nano URL: https://en.wikipedia.org/wiki/GNU_nano (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [11] 

https://en.wikipedia.org/wiki/Localhost
https://en.wikipedia.org/wiki/GNU_nano
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ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʯʝʨʝʟ ʫʪʠʣʠʪʫ psql, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʧʦʧʘʜʸʪ ʚ ʬʘʡʣ 

postgresql.auto.conf: 

SHOW listen_addresses;  

ALTER SYSTEM SET listen_addresses = ó*ô;  

 

ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʨʘʩʩʤʦʪʨʠʤ ʙʣʠʞʝ ʢ ʢʦʥʮʫ ʢʥʠʛʠ, ʢʦʛʜʘ ʫʞʝ ʙʫʜʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ. 

 

2. ʋʢʘʟʳʚʘʝʤ ʚʭʦʜ ʧʦ ʧʘʨʦʣʶ ʚ pg_hba.conf ʠ ʤʝʥʷʝʤ ʤʘʩʢʫ ʧʦʜʩʝʪʠ, ʦʪʢʫʜʘ 

ʙʫʜʝʪ ʨʘʟʨʝʰʸʥ ʜʦʩʪʫʧ ʢ ʥʘʰʝʤʫ ʢʣʘʩʪʝʨʫ: 

sudo nano /etc/postgresql/14/main/pg_hba.conf 

host all          all          0.0.0.0/0            scram-sha-256 

 

ɿʜʝʩʴ ʤʳ ʦʪʢʨʳʣʠ ʜʦʩʪʫʧ ʚʝʟʜʝ, ʫʩʪʘʥʦʚʠʚ ʤʘʩʢʫ 0.0.0.0/0, ʪʘʢ 

ʜʝʣʘʪʴ ʥʝ ʩʪʦʠʪ ʠ ʞʝʣʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʪʴ ʤʘʩʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʫʟʢʦ. 

ʊʘʢʞʝ ʤʳ ʨʘʟʨʝʰʠʣʠ ʜʦʩʪʫʧ ʦʪ ʠʤʝʥʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ all - 

ʞʝʣʘʪʝʣʴʥʦ ʪʦʞʝ ʧʦʜʭʦʜʠʪʴ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ.  

ʆʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʤ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ ʧʘʨʦʣʷ: 

 scram-sha-256 - ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ, 

ʜʦʩʪʫʧʝʥ ʩ 14 ʚʝʨʩʠʠ 

 md5 - ʫʩʪʘʨʝʣ ʩ ʚʳʭʦʜʦʤ 14 ʚʝʨʩʠʠ. ʇʝʨʝʜʘʝʪʩʷ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩʦ ʩʪʘʨʳʤʠ ʢʣʠʝʥʪʘʤʠ. 

 password - ʧʘʨʦʣʴ ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ. ʅʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ! 

 

3. ʅʝ ʟʘʙʳʚʘʝʤ ʜʦʙʘʚʣʷʪʴ ʧʦʨʪ ʚ Google VPC (ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʧʨʦʰʣʦʡ 

ʛʣʘʚʝ). 

 

4. ɿʘʜʘʸʤ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʉʋɹɼ postgres ʯʝʨʝʟ ʫʪʠʣʠʪʫ psql: 

ALTER USER postgres PASSWORD 'Postgres123#'; 

 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʫʷ ʚʩʪʨʦʝʥʥʫʶ ʢʦʤʘʥʜʫ psql: 

\password 

 

5. ʇʝʨʝʛʨʫʞʘʝʤ ʩʝʨʚʝʨ ʯʝʨʝʟ ʫʪʠʣʠʪʫ pg_ctlcluster ʠʟ ʧʦʜ ʣʠʥʫʢʩ-

ʧʦʣʴʟʦʚʘʪʝʣʷ aeugene: 

sudo pg_ctlcluster 14 main restart 
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ʇʨʦʪʝʩʪʠʨʫʝʤ ʜʦʩʪʫʧ ʩ ʥʦʫʪʙʫʢʘ/ʢʦʤʴʶʪʝʨʘ ʠʟʚʥʝ GCP: 

 psql -h 34.66.131.159 -U postgres -W 

 

 
  

ɺʫʘʣʷ, ʜʦʩʪʫʧ ʧʦʣʫʯʝʥ.  

 

 

ʆʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʚʝʨʩʠʠ ʇʦʩʪʛʨʝʩʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʤʳ ʨʝʰʘʝʤ ʦʙʥʦʚʠʪʴ ʫʩʪʘʨʝʚʰʫʶ ʚʝʨʩʠʶ ʥʘ ʙʦʣʝʝ 

ʥʦʚʫʶ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳʩʠʪʴ ʦʩʥʦʚʥʫʶ ʚʝʨʩʠʶ ʇʦʩʪʛʨʝʩʘ ʩ 13 ʜʦ 14, ʠʩʧʦʣʴʟʫʷ 

ʫʪʠʣʠʪʫ pg_upgradecluster. ʉʘʤʳʤ ʦʛʨʦʤʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʘʫʥʪʘʡʤ (ʚʨʝʤʷ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʩʪʝʨʘ), ʪʘʢ 

ʢʘʢ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʢʣʘʩʪʝʨʝ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʢʣʘʩʪʝʨ 13 ʚʝʨʩʠʠ ʇʦʩʪʛʨʝʩʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʵʪʫ ʝʛʦ ʚʝʨʩʠʶ: 

sudo DEBIAN_FRONTEND=noninteractive apt -y install postgresql-13 

 

ʇʦʩʤʦʪʨʠʤ ʩʧʠʩʦʢ ʢʣʘʩʪʝʨʦʚ: 

pg_lsclusters 

 

 
 

ɺʠʜʠʤ ʥʘʰ ʥʦʚʳʡ ʢʣʘʩʪʝʨ main 13 ʚʝʨʩʠʠ. 

 

ʇʦʧʨʦʙʫʝʤ ʦʙʥʦʚʠʪʴ ʢʣʘʩʪʝʨ: 

 pg_upgradecluster 13 main 

 

 
 

ʆʞʠʜʘʝʤʦ, ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʣʦʩʴ, ʪʘʢ ʢʘʢ ʢʣʘʩʪʝʨ ʧʦ ʠʤʝʥʠ main ʫʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ 14 ʚʝʨʩʠʠ ʇʦʩʪʛʨʝʩʘ ʥʘ ʜʘʥʥʦʤ ʠʥʩʪʘʥʩʝ. 
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ʇʦʩʤʦʪʨʠʤ ʧʦʤʦʱʴ ʧʦ ʢʦʤʘʥʜʝ ʠ ʦʙʜʫʤʘʝʤ ʚʘʨʠʘʥʪʳ: 

help pg_upgradecluster 

 

 
 

 ɺʳʙʝʨʝʤ ʥʦʚʳʡ ʢʘʪʘʣʦʛ ʜʣʷ ʩʪʘʨʦʡ ʚʝʨʩʠʠ: 

sudo pg_upgradecluster 13 main upgrade13 

 

 
 

ʆʞʠʜʘʝʤʦ, ʚʘʨʠʘʥʪ ʥʝ ʩʨʘʙʦʪʘʣ, ʪʘʢ ʢʘʢ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʢʘʟʘʣʠ 

ʜʨʫʛʦʡ ʢʘʪʘʣʦʛ - ʠʤʷ ʚʩʸ ʨʘʚʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦ. 

 

ʇʝʨʝʠʤʝʥʫʝʤ ʩʪʘʨʫʶ ʚʝʨʩʠʶ ʠ ʧʦʩʤʦʪʨʠʤ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ: 

sudo pg_renamecluster 13 main main13 

pg_lsclusters 

 

 
 

ɺʩʸ ʛʦʪʦʚʦ ʜʣʷ ʤʠʛʨʘʮʠʠ. 

 

ʅʦ ʧʝʨʝʜ ʵʪʠʤ ʧʨʦʚʝʜʸʤ ʝʱʸ ʦʜʠʥ ʵʢʩʧʝʨʠʤʝʥʪ - ʩʦʟʜʘʜʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʚ 13 ʚʝʨʩʠʠ ʢʣʘʩʪʝʨʘ ʩ ʰʠʬʨʦʚʘʥʠʝʤ ʧʘʨʦʣʷ ʤʝʪʦʜʦʤ md5 ʠ ʧʦʩʤʦʪʨʠʤ, ʩʤʦʞʝʪ 

ʣʠ ʵʪʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʣʦʛʠʥʠʪʴʩʷ ʚ 14 ʚʝʨʩʠʠ, ʛʜʝ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ ʧʘʨʦʣʷ 

ʧʦ ʫʤʦʣʯʘʥʠʶ scram-sha-256. 
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ʉʦʟʜʘʜʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

CREATE ROLE testpass PASSWORD 'testpass' LOGIN; 

 

ʇʨʦʚʝʨʠʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ: 

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W 

 

  

ʅʫ ʠ, ʩʦʙʩʪʚʝʥʥʦ, ʦʙʥʦʚʠʤ ʢʣʘʩʪʝʨ ʜʦ 14 ʚʝʨʩʠʠ: 

sudo pg_upgradecluster 13 main13 

 

 
 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʣʦʩʴ: 

pg_lsclusters 

 

 
 

ɺʩʸ! ʊʝʧʝʨʴ ʫ ʥʘʩ ʥʦʚʳʡ ʢʣʘʩʪʝʨ ʥʘ 14 ʚʝʨʩʠʠ, ʩʪʘʨʳʡ 13 ʚʝʨʩʠʠ ʤʦʞʥʦ 

ʫʜʘʣʷʪʴ: 

sudo pg_dropcluster 13 main13 
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ ʢ ɹɼ ʚ ʥʦʚʦʡ ʚʝʨʩʠʠ ʢʣʘʩʪʝʨʘ: 

sudo cat /etc/postgresql/14/main13/pg_hba.conf 

 

 
 

ʇʝʨʚʳʡ ʩʶʨʧʨʠʟ - ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʦʩʪʘʚʣʝʥ ʩʪʘʨʳʡ ʤʝʪʦʜ 

ʰʠʬʨʦʚʘʥʠʷ. 

 

ʇʦʤʝʥʷʝʤ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʥʷʪʳʡ ʚ 14 ʇʦʩʪʛʨʝʩʝ scram-sha-256: 

sudo nano /etc/postgresql/14/main13/pg_hba.conf 

 

 
 

ʇʝʨʝʟʘʛʨʫʟʠʤ ʩʝʨʚʝʨ ʠ ʧʨʦʚʝʨʠʤ ʜʦʩʪʫʧ: 

sudo pg_ctlcluster 14 main restart 

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W 

 

 
 

ʆʞʠʜʘʝʤʦ, ʜʦʩʪʫʧ ʥʝ ʧʦʣʫʯʠʣʠ. 

 

ʐʠʬʨʦʚʘʥʠʝ md5 ʠ scram-sha256 ʥʝ ʩʦʚʤʝʩʪʠʤʳ ʧʨʠ ʘʧʛʨʝʡʜʝ 

ʚʝʨʩʠʠ! 

 

ɽʩʣʠ ʟʘʡʜʸʤ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres, ʧʦʤʝʥʷʝʤ ʧʘʨʦʣʴ ʜʣʷ testpass 

ʠ ʦʥ ʫʞʝ ʙʫʜʝʪ ʟʘʰʠʬʨʦʚʘʥ ʥʦʚʳʤ ʘʣʛʦʨʠʪʤʦʤ, ʪʦ ʩʧʦʢʦʡʥʦ ʙʫʜʝʤ ʨʘʙʦʪʘʪʴ: 

 sudo -u postgres psql -p 5434 

ALTER USER testpass PASSWORD 'testpass'; 

exit  

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W 
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ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚʝʨʥʫʪʴ ʥʘʩʪʨʦʡʢʫ md5 ʦʙʨʘʪʥʦ ʚ pg_hba.conf, ʪʦ ʚʩʸ 

ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʘʪʴ ʧʨʝʢʨʘʩʥʦ! ʊʦ ʝʩʪʴ ʫ ʥʘʩ ʝʩʪʴ ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ: 

sudo nano /etc/postgresql/14/main13/pg_hba.conf 

sudo pg_ctlcluster 14 main13 restart 

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W 

 

  

ɺʩʸ ʨʘʙʦʪʘʝʪ. 

 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʝʩʪʦʚʦʛʦ ʢʣʘʩʪʝʨʳ ʤʳ ʜʦʣʞʥʳ ʩʥʘʯʘʣʘ ʝʛʦ ʦʩʪʘʥʦʚʠʪʴ, ʘ 

ʧʦʪʦʤ ʫʞʝ ʫʜʘʣʷʪʴ: 

sudo pg_ctlcluster 14 main13 stop 

sudo pg_dropcluster 14 main13 
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ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ - ʢʘʢ ʠ ʚ ʢʘʢʠʭ ʬʘʡʣʘʭ 

ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ, ʢʘʢ ʫʩʪʨʦʝʥ ʇʦʩʪʛʨʝʩ ʚ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʢʘʢ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʢʣʘʩʪʝʨʫ ʇʦʩʪʛʨʝʩʘ ʠʟʚʥʝ. ʋʚʠʜʝʣʠ, ʢʘʢ 

ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ, ʠʩʧʦʣʴʟʫʷ ʦʪʜʝʣʴʥʳʝ ʪʘʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʙʥʦʚʠʣʠ ʥʘʰ ʢʣʘʩʪʝʨ ʜʦ ʥʦʚʦʡ ʚʝʨʩʠʠ. ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʠʤ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʫʪʠʣʠʪʫ psql, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʇʦʩʪʛʨʝʩʦʤ. 

 

 

* ɿʘʜʘʯʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ: 

ʇʘʤʷʪʠ ʫ ʠʥʩʪʘʥʩʘ 4 Gb (ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠʭʦʜʠʣ OOM killer58) 

max_connections = 1000          # (change requires restart) 

shared_buffers = 6GB            # min 128kB 

work_mem = 16MB                 # min 64kB 

maintenance_work_mem = 256MB    # min 1MB 

 

ʏʪʦ ʥʝ ʪʘʢ ʩ ʧʘʨʘʤʝʪʨʘʤʠ? 
 

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/02/physical_level.txt 

 

 

    

 
58 Out of Memory Killer URL: https://habr.com/ru/company/southbridge/blog/464245/ (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 10.10.2021) [11] 
 

https://github.com/aeuge/Postgres14book/blob/main/scripts/02/physical_level.txt
https://habr.com/ru/company/southbridge/blog/464245/
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3. ʈʘʙʦʪʘ ʩ ʢʦʥʩʦʣʴʥʦʡ ʫʪʠʣʠʪʦʡ psql 

psql59 - ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʨʤʠʥʘʣ ʇʦʩʪʛʨʝʩ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ cli - 

command line interface. ʇʦʟʚʦʣʷʝʪ ʧʦʣʥʦʮʝʥʥʦ ʦʙʱʘʪʴʩʷ ʩ ʢʣʘʩʪʝʨʦʤ 

ʇʦʩʪʛʨʝʩʘ. 

ʇʦʣʥʳʡ ʩʠʥʪʘʢʩʠʩ ʚʳʟʦʚʘ psql ʩʤʦʪʨʝʪʴ ʥʝ ʙʫʜʝʤ, ʪʘʢ ʢʘʢ ʝʩʣʠ 

ʧʦʩʤʦʪʨʝʪʴ ʧʦʤʦʱʴ - info psql, ʪʦ ʪʘʤ ʙʦʣʴʰʝ 2000 ʩʪʨʦʢ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʦʧʮʠʠ: 

-h - ʭʦʩʪ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʤʩʷ 

-U - ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʦʜ ʢʦʪʦʨʳʤ ʟʘʭʦʜʠʤ 

-W - ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʚʚʦʜ ʧʘʨʦʣʷ 

-p - ʧʦʨʪ ʢʣʘʩʪʝʨʘ ʇʦʩʪʛʨʝʩʘ 

-d - ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɹɼ ʚʠʜʠʤ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

 

 
 

ǒ ʚʝʨʩʠʶ ʩʝʨʚʝʨʘ 14.0  

ǒ ʚʝʨʩʠʶ ʢʣʠʝʥʪʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 14.0  

ǒ ʚʝʨʩʠʶ ʆʉ ʢʣʠʝʥʪʘ - Ubuntu 20.04  

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘʰʝ ʧʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʰʠʬʨʦʚʘʥʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ SSL60 ʧʦ ʧʨʦʪʦʢʦʣʫ TLS61 (ʜʦ 14 ʚʝʨʩʠʠ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʚʳʚʦʜʠʣʘʩʴ ʚ ʢʦʥʩʦʣʴ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ). 

 

ɼʘʣʝʝ ʚʠʜʠʤ ʧʨʠʛʣʘʰʝʥʠʝ ʜʣʷ ʚʚʦʜʘ #. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʢʦʤʘʥʜ, ʢʘʢ ʚʩʪʨʦʝʥʥʳʭ ʚ psql, ʪʘʢ ʠ ʩʘʤʠ ʢʦʤʘʥʜʳ SQL: 

\?   ʩʧʠʩʦʢ ʢʦʤʘʥʜ psql 

\? variables  ʧʝʨʝʤʝʥʥʳʝ psql 

\h[elp]  ʩʧʠʩʦʢ ʢʦʤʘʥʜ SQL 

\h ʢʦʤʘʥʜʘ  ʩʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜʳ SQL 

\q   ʚʳʭʦʜ (ʜʦ 11 ʚʝʨʩʠʠ), ʩʝʡʯʘʩ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ 

exit 

  

 
59 psql URL: https://www.postgresql.org/docs/14/app-psql.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [1] 
60 SSL URL: https://en.wikipedia.org/wiki/Secure_Sockets_Layer (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [2] 
61 TLS URL: https://en.wikipedia.org/wiki/Transport_Layer_Securit (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.10.2021) [3] 

https://www.postgresql.org/docs/14/app-psql.html
https://en.wikipedia.org/wiki/Secure_Sockets_Layer
https://en.wikipedia.org/wiki/Transport_Layer_Securit
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ʇʨʠʚʝʜʫ ʟʜʝʩʴ ʥʝʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʭ ʠ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʢʦʤʘʥʜ: 

ǒ \l - ʩʧʠʩʦʢ ʙʘʟ ʜʘʥʥʳʭ 

ǒ \dp (ʠʣʠ \z) - ʩʧʠʩʦʢ ʪʘʙʣʠʮ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʥʠʤ 

ǒ \di - ʩʧʠʩʦʢ ʠʥʜʝʢʩʦʚ 

ǒ \dt - ʩʧʠʩʦʢ ʪʘʙʣʠʮ 

ǒ \dt+ - ʩʧʠʩʦʢ ʚʩʝʭ ʪʘʙʣʠʮ ʩ ʦʧʠʩʘʥʠʝʤ 

ǒ \dt *s* - ʩʧʠʩʦʢ ʚʩʝʭ ʪʘʙʣʠʮ, ʩʦʜʝʨʞʘʱʠʭ s ʚ ʠʤʝʥʠ 

ǒ \d+ - ʦʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ 

ǒ \d ñtable_nameò - ʦʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ 

ǒ \du - ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ǒ \set - ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʩʨʝʜʳ. ɹʝʟ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʚʦʜʠʪ ʩʧʠʩʦʢ ʪʝʢʫʱʠʭ ʧʝʨʝʤʝʥʥʳʭ (\unset - ʫʜʘʣʷʝʪ) 

ǒ \i - ʟʘʧʫʩʢ ʢʦʤʘʥʜʳ ʠʟ ʚʥʝʰʥʝʛʦ ʬʘʡʣʘ, ʥʘʧʨʠʤʝʨ \i 

/home/test/my.sql 

ɼʘʚʘʡʪʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʟʘʧʫʩʢʝ ʢʦʤʘʥʜ ʠʟ ʚʥʝʰʥʝʛʦ 

ʬʘʡʣʘ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʟʘʡʜʸʤ ʚ ʃʠʥʫʢʩ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres:  

sudo su postgres 

 

ɿʘʡʜʝʤ ʚ ʢʦʥʩʦʣʴʥʫʶ ʫʪʠʣʠʪʫ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʦʩʪʛʨʝʩʦʤ: 

psql 

 

ʇʦʜʢʣʶʯʠʤʩʷ ʢ ʩʦʟʜʘʥʥʦʡ ʥʘʤʠ ʙʘʟʝ ʜʘʥʥʳʭ app: 

\c app  

 

ʇʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʪʘʙʣʠʮʳ ʚ ʥʝʡ ʩʫʱʝʩʪʚʫʶʪ:  

\dt  

 

ɺʳʧʦʣʥʠʤ ʧʨʦʩʪʝʡʰʫʶ SQL-ʢʦʤʘʥʜʫ: 

SELECT * FROM test; 
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ɿʘʪʝʤ ʚʳʡʜʝʤ ʠʟ psql, ʟʘʧʠʰʝʤ ʵʪʠ ʢʦʤʘʥʜʳ ʚ ʬʘʡʣ ʯʝʨʝʟ ʨʝʜʘʢʪʦʨ nano. 

ʇʨʠ ʵʪʦʤ ʬʘʡʣʳ ʙʫʜʝʤ ʩʦʟʜʘʚʘʪʴ ʚ ʢʘʪʘʣʦʛʝ, ʢʫʜʘ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʣʠʥʫʢʩ-

ʧʦʣʴʟʦʚʘʪʝʣʷ postgres, ʪʘʢ ʢʘʢ psql ʟʘʧʫʩʢʘʝʤ ʧʦʜ ʵʪʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʤ ʥʫʞʝʥ ʜʦʩʪʫʧ ʢ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʠʤʝʥʥʦ ʧʦʜ ʣʠʥʫʢʩ-

ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres. 

 

ɺʳʭʦʜʠʤ ʠʟ psql: 

exit 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʭʦʜʠʤ ʚ ʜʦʤʘʰʥʠʡ ʢʘʪʘʣʦʛ ʣʠʥʫʢʩ-ʧʦʣʴʟʦʚʘʪʝʣʷ 

postgres: 

cd $HOME 

 

ʇʦʩʤʦʪʨʠʤ, ʛʜʝ ʦʥ ʨʘʩʧʦʣʦʞʝʥ:  

pwd  

 

ɺʠʜʠʤ, ʯʪʦ ʦʥ ʢʘʢ ʨʘʟ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ /var/lib/postgresql, ʛʜʝ ʠ 

ʥʘʭʦʜʷʪʩʷ ʬʘʡʣʳ ʥʘʰʝʛʦ ʢʣʘʩʪʝʨʘ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʇʦʩʤʦʪʨʠʤ ʩʦʜʝʨʞʠʤʦʝ 

ʢʘʪʘʣʦʛʘ:  

ls -l  

 

 
 

ɺʠʜʠʤ ʢʘʪʘʣʦʛ 14, ʚ ʢʦʪʦʨʦʤ, ʢʘʢ ʧʦʤʥʠʤ, ʝʩʪʴ ʧʦʜʢʘʪʘʣʦʛʠ main ʠ main2 

ʩ ʜʘʥʥʳʤʠ ʢʣʘʩʪʝʨʦʚ. 

 

ʉʦʟʜʘʜʠʤ ʢʘʪʘʣʦʛ ʩʦ ʩʢʨʠʧʪʘʤʠ: 

mkdir scripts 

 

ʇʝʨʝʡʜʸʤ ʚ ʥʝʛʦ:  

cd scripts 

 

ʉʦʟʜʘʜʠʤ ʬʘʡʣ select.txt: 

nano select.sql 

 

ɿʘʧʠʰʝʤ ʪʫʜʘ ʥʘʰʠ ʪʨʠ ʢʦʤʘʥʜʳ.  

  



60 

 

ɿʘʡʜʸʤ ʦʙʨʘʪʥʦ ʚ psql ʠ ʚʳʧʦʣʥʠʤ ʩʢʨʠʧʪ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ psql \i: 

\i /var/lib/postgresql/scripts/select.sql 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʥʘʰ ʩʢʨʠʧʪ ʧʨʝʢʨʘʩʥʦ ʦʪʨʘʙʦʪʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʤ 

ʟʘʨʘʥʝʝ ʟʘʛʦʪʘʚʣʠʚʘʪʴ ʥʫʞʥʳʝ ʥʘʤ ʩʢʨʠʧʪʳ ʠʣʠ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʤʠʛʨʘʮʠʠ 

ʜʘʥʥʳʭ. 

 

ʇʨʠ ʥʘʙʦʨʝ ʢʦʤʘʥʜ ʚ psql ʥʫʞʥʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʚʚʦʜʘ ʢʦʤʘʥʜ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʥʘʢ ñ=ò ʧʦʩʣʝ ʠʤʝʥʠ ɹɼ, ʢ ʢʦʪʦʨʦʡ ʤʳ 

ʧʦʜʢʣʶʯʝʥʳ, ʠ ʧʝʨʝʜ ñ#ò. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʙʳʣʠ ʜʦʙʘʚʠʪʴ ʩʠʤʚʦʣ ñ;ò ʚ ʢʦʥʝʮ SQL-ʢʦʤʘʥʜʳ, ʪʦ 

ʦʙʦʣʦʯʢʘ psql ʙʫʜʝʪ ʞʜʘʪʴ ʦʢʦʥʯʘʥʠʷ ʚʚʦʜʘ ʢʦʤʘʥʜʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʧʫʩʢʘ 

ʧʘʨʩʝʨʘ ʠ ʪ.ʜ. ʋʚʠʜʝʪʴ ʵʪʦ ʤʦʞʥʦ, ʦʙʨʘʪʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ñ=ò ʥʘ 

ʟʥʘʢ ñ-ò: 

 

 
 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ psql ʞʜʘʣ ʦʢʦʥʯʘʥʠʷ ʚʚʦʜʘ ʢʦʤʘʥʜʳ - ʥʫʞʥʦ ʙʳʣʦ ʠʣʠ 

ʜʦʙʘʚʠʪʴ ʪʦʯʢʫ ʩ ʟʘʧʷʪʦʡ ʠʣʠ ʧʨʝʨʚʘʪʴ ʚʚʦʜ ʢʦʤʘʥʜʳ ʥʘʞʘʚ Control + C. 

 

ɺʘʞʥʳʡ ʤʦʤʝʥʪ, ʯʪʦ ʧʨʠ ʟʘʧʫʩʢʝ psql ʚʳʧʦʣʥʷʶʪʩʷ ʢʦʤʘʥʜʳ, ʟʘʧʠʩʘʥʥʳʝ 

ʚ ʜʚʫʭ ʬʘʡʣʘʭ - ʦʙʱʝʩʠʩʪʝʤʥʦʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ. ʆʙʱʠʡ ʩʠʩʪʝʤʥʳʡ ʬʘʡʣ 

ʥʘʟʳʚʘʝʪʩʷ psqlrc ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʢʘʪʘʣʦʛʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: /etc/postgresql-

common ʠ /usr/local/pgsql/etc ʧʨʠ ʦʙʳʯʥʦʡ ʩʙʦʨʢʝ ʠʟ ʠʩʭʦʜʥʳʭ ʢʦʜʦʚ. 
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ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʦʛʦ ʢʘʪʘʣʦʛʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʢʦʤʘʥʜʦʡ:  

pg_config ïsysconfdir 

 

 
  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ $ ʚ ʧʨʠʛʣʘʰʝʥʠʠ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ - ʢʦʤʘʥʜʥʘʷ 

ʩʪʨʦʢʘ ʃʠʥʫʢʩ. ɺʥʫʪʨʠ psql ʧʨʠʛʣʘʰʝʥʠʝ ʚ ʚʠʜʝ # ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ root ʠ > ʜʣʷ 

ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʬʘʡʣ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʤʘʰʥʝʤ ʢʘʪʘʣʦʛʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʆʉ ʠ ʥʘʟʳʚʘʝʪʩʷ .psqlrc. ɽʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʟʘʜʘʚ ʧʝʨʝʤʝʥʥʫʶ 

ʦʢʨʫʞʝʥʠʷ PSQLRC. 

ɺ ʵʪʠ ʬʘʡʣʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʦʤʘʥʜʳ, ʥʘʩʪʨʘʠʚʘʶʱʠʝ psql. ʅʘʧʨʠʤʝʨ, 

ʠʟʤʝʥʠʪʴ ʧʨʠʛʣʘʰʝʥʠʝ, ʚʢʣʶʯʠʪʴ ʚʳʚʦʜ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʠ ʪ.ʧ. 

 

ʀʩʪʦʨʠʷ ʚʚʦʜʠʤʳʭ ʢʦʤʘʥʜ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʬʘʡʣʝ .psql_history ʚ 

ʜʦʤʘʰʥʝʤ ʢʘʪʘʣʦʛʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʭʨʘʥʠʪʩʷ 500 ʧʦʩʣʝʜʥʠʭ 

ʢʦʤʘʥʜ, ʵʪʦ ʯʠʩʣʦ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʝʨʝʤʝʥʥʦʡ psql HISTSIZE. 

 

ʊʘʢʞʝ ʟʘʯʘʩʪʫʶ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʤʥʦʛʦ ʢʦʣʦʥʦʢ ʚ ʥʘʰʝʡ ʪʘʙʣʠʮʝ, ʚʳʚʦʜ 

ʥʘ ʵʢʨʘʥ ʦʯʝʥʴ ʥʝʠʥʬʦʨʤʘʪʠʚʝʥ:  

SELECT * FROM pg_stat_activity; 
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ʄʦʞʝʤ ʚʢʣʶʯʠʪʴ ʨʘʩʰʠʨʝʥʥʳʡ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ - ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʳʚʦʜ 

ʢʦʣʦʥʦʢ: 

\x 

SELECT * FROM pg_stat_activity; 

 

 
 

ʉʦʛʣʘʩʠʪʝʩʴ, ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʡ ʚʳʚʦʜ.  

 

ʇʦʚʪʦʨʥʳʡ ʚʚʦʜ ʢʦʤʘʥʜʳ \x ʦʪʤʝʥʠʪ ʨʘʩʰʠʨʝʥʥʳʡ ʚʳʚʦʜ: 

\x 

 

ʊʘʢʞʝ ʝʩʪʴ ʚʘʨʠʘʥʪ ʫʢʘʟʘʥʠʷ \gx ʚ ʢʦʥʮʝ ʩʪʨʦʢʠ ʚʤʝʩʪʦ ʪʦʯʢʠ ʩ ʟʘʧʷʪʦʡ - 

ʧʦʣʫʯʠʤ ʨʘʩʰʠʨʝʥʥʳʡ ʚʳʚʦʜ ʜʣʷ ʵʪʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʘʥʜʳ. 

 

 

 

 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʦʣʴʥʦʡ ʫʪʠʣʠʪʳ 

psql. ʇʝʨʝʭʦʜʠʤ ʢ ʠʟʫʯʝʥʠʶ ACID, MVCC ʠ ʚʩʸ, ʯʪʦ ʩ ʵʪʠʤ ʩʚʷʟʘʥʦ. 

 

 

 
ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/03/psql.txt 

 

 

  

  

https://github.com/aeuge/Postgres14book/blob/main/scripts/03/psql.txt
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4. ACID && MVCC. Vacuum ʠ autovacuum 

ʈʝʣʷʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʠ SQL ʧʦʟʚʦʣʷʝʪ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʉʋɹɼ, ʥʦ ʝʩʪʴ ʦʜʥʘ ʥʝʧʨʦʩʪʘʷ ʧʨʦʙʣʝʤʘ: ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ 

ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʘʙʦʪʫ ʤʥʦʞʝʩʪʚʘ ʩʝʩʩʠʡ (concurrency), ʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʜʘʥʥʳʝ, ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʜʨʫʛ ʜʨʫʛʫ ʥʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʯʪʝʥʠʷ, ʥʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʧʠʩʠ ʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʮʝʣʦʩʪʥʦʩʪʴ 

ʜʘʥʥʳʭ (consistency) ʠ ʠʭ ʥʘʜʝʞʥʦʩʪʴ (durability)? 

  

ʆʪʚʝʪ - ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ OLTP62 - Online Transaction Processing. 

ʆʥʠ ʦʪʚʝʯʘʶʪ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ ACID63: 

ǒ Atomicity - ʘʪʦʤʘʨʥʦʩʪʴ 

ǒ Consistency - ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ǒ Isolation - ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ 

ǒ Durability - ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʘʥʟʘʢʮʠʷ (transaction) ʵʪʦ: 

ǒ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝʤ 

ǒ ʢʦʪʦʨʦʝ ʧʝʨʝʚʦʜʠʪ ʙʘʟʫ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʢʦʨʨʝʢʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʜʨʫʛʦʝ ʢʦʨʨʝʢʪʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ) 

ǒ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʨʘʥʟʘʢʮʠʷ ʚʳʧʦʣʥʝʥʘ ʧʦʣʥʦʩʪʴʶ (ʘʪʦʤʘʨʥʦʩʪʴ) 

ǒ ʠ ʙʝʟ ʧʦʤʝʭ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʪʨʘʥʟʘʢʮʠʡ (ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ) 

 

ɺʩʸ ʙʳʣʦ ʙʳ ʭʦʨʦʰʦ, ʥʦ ʯʪʦ ʜʝʣʘʪʴ ʩ ʙʣʦʢʠʨʦʚʢʘʤʠ ʠ ʩʙʦʷʤʠ? 

 

 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʜʫʤʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

 

ARIES64 - Algorithms for Recovery and Isolation Exploiting Semantics. 

ɸʣʛʦʨʠʪʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʩʙʦʝʚ.  

ʀʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ: 

ǒ logging - ʣʦʛʠʨʦʚʘʥʠʝ 

ǒ undo - ʩʝʛʤʝʥʪʳ ʦʪʢʘʪʘ ʪʨʘʥʟʘʢʮʠʡ 

ǒ redo - ʩʝʛʤʝʥʪʳ ʧʨʦʠʛʨʳʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʧʦʩʣʝ ʩʙʦʷ 

ǒ checkpoints - ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

 

  

 
62 OLTP URL: https://en.wikipedia.org/wiki/Online_transaction_processing (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
13.10.2021) [1] 
63 ACID URL: https://en.wikipedia.org/wiki/ACID (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) [2] 
64 ARIES URL: 
https://en.wikipedia.org/wiki/Algorithms_for_Recovery_and_Isolation_Exploiting_Semantics (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 13.10.2021) [3] 

https://en.wikipedia.org/wiki/Online_transaction_processing
https://en.wikipedia.org/wiki/ACID
https://en.wikipedia.org/wiki/Algorithms_for_Recovery_and_Isolation_Exploiting_Semantics
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MVCC65 - MultiVersion Concurrency Control. ʂʦʥʢʫʨʝʥʪʥʳʡ ʢʦʥʪʨʦʣʴ 

ʤʫʣʴʪʠʚʝʨʩʠʦʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ: 

ǒ copy-on-write - ʩʦʟʜʘʸʪʩʷ ʢʦʧʠʷ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʧʨʠ ʟʘʧʠʩʠ ʠʣʠ 

ʤʦʜʠʬʠʢʘʮʠʠ 

ǒ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʩʦ ʩʥʠʤʢʦʤ ɹɼ 

ǒ ʚʥʦʩʠʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟʤʝʥʝʥʠʷ ʥʝ ʚʠʜʥʳ ʜʨʫʛʠʤ ʜʦ ʬʠʢʩʘʮʠʠ 

ʪʨʘʥʟʘʢʮʠʠ 

ǒ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʙʣʦʢʠʨʦʚʦʢ (ʪʦʣʴʢʦ ʦʜʥʘ - ʧʠʩʘʪʝʣʴ 

ʙʣʦʢʠʨʫʝʪ ʧʠʩʘʪʝʣʷ, ʝʩʣʠ ʦʥʠ ʧʳʪʘʶʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʦʜʥʦʡ ʟʘʧʠʩʴʶ) 

ǒ ʠʣʠ ʨʫʯʥʘʷ ʙʣʦʢʠʨʦʚʢʘ ʧʨʠ ʚʳʟʦʚʝ ʢʦʤʘʥʜʳ select for update 

 

ʕʪʠ ʚʩʝ ʤʝʭʘʥʠʟʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚ ʵʪʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. 

 

 

ʄʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ MVCC ʚ PostgreSQL.  

ɼʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʧʦʙʣʦʯʥʦ ʠ ʧʦʩʤʦʪʨʠʤ, ʠʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʦʜʠʥ ʙʣʦʢ: 

 

 
 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʠʜʸʪ ʩʣʫʞʝʙʥʳʡ ʙʣʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ: 

ǒ ʧʘʨʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʪʨʘʥʟʘʢʮʠʡ ʧʦ 4 ʙʘʡʪʘ 

ǒ ʨʷʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʡʪʦʚ 

ǒ ʧʘʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʩʦʢ 

ǒ ʧʫʩʪʦʡ ʙʠʪʦʚʦʡ ʢʘʨʪʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʚʝʨʩʠʷʭ ʇʦʩʪʛʨʝʩʘ 

ǒ ʜʘʥʥʳʭ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʪʝʤʘʭ).  

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʜʨʦʙʥʦ, ʪʦ ʟʘʛʦʣʦʚʦʢ ʩʦʩʪʦʠʪ ʠʟ: 

ǒ xmin - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʣʘ ʜʘʥʥʫʶ ʚʝʨʩʠʶ 

ʟʘʧʠʩʠ 

ǒ xmax - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʫʜʘʣʠʣʘ ʜʘʥʥʫʶ 

ʚʝʨʩʠʶ ʟʘʧʠʩʠ 

ǒ cmin - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʦʤʘʥʜʳ ʚ ʪʨʘʥʟʘʢʮʠʠ, ʜʦʙʘʚʠʚʰʝʡ 

ʟʘʧʠʩʴ 

ǒ cmax - ʥʦʤʝʨ ʢʦʤʘʥʜʳ ʚ ʪʨʘʥʟʘʢʮʠʠ, ʫʜʘʣʠʚʰʝʡ ʟʘʧʠʩʴ 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʤʳ ʚʳʧʦʣʥʷʝʤ ʦʧʝʨʘʮʠʠ ʚʩʪʘʚʢʠ, ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ 

ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ ʚ ʇʦʩʪʛʨʝʩʝ, ʧʨʦʠʩʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ: 

ǒ Insert - ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʘʷ ʟʘʧʠʩʴ ʩ xmin = txid_current() ʠ xmax = 

0 

ǒ Update - ʚ ʩʪʘʨʦʡ ʚʝʨʩʠʠ ʟʘʧʠʩʠ xmax = txid_current(), ʪʦ ʝʩʪʴ 

ʜʝʣʘʝʪʩʷ delete, ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʘʷ ʟʘʧʠʩʴ ʩ xmin = txid_current() 

ʠ xmax = 0, ʪʦ ʝʩʪʴ ʜʝʣʘʝʪʩʷ insert 

ǒ Delete - ʚ ʩʪʘʨʦʡ ʚʝʨʩʠʠ ʟʘʧʠʩʠ xmax = txid_current() 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʟʘʧʠʩʠ ʫ ʥʘʩ ʧʨʦʠʩʭʦʜʠʪ ʜʚʝ ʦʧʝʨʘʮʠʠ: 

ʩʪʘʨʘʷ ʟʘʧʠʩʴ ʧʦʤʝʯʘʝʪʩʷ ʢʘʢ ʫʜʘʣʸʥʥʘʷ (ʧʨʦʩʪʘʚʣʷʝʪʩʷ xmax), ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʟʘʧʠʩʠ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ xmax, ʧʨʠ 

ʵʪʦʤ ʬʠʟʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ.  

 

ɼʣʷ ʬʠʢʩʘʮʠʠ ʠʣʠ ʦʪʤʝʥʳ ʪʨʘʥʟʘʢʮʠʠ ʥʘʤ ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʝʱʸ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ ʩʪʨʦʢʠ - infomask ʩʦʜʝʨʞʠʪ ʨʷʜ ʙʠʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʡ ʚʝʨʩʠʠ: 

ǒ xmin_commited, xmin_aborted - xmin ʧʦʜʪʚʝʨʞʜʸʥ ʠʣʠ ʦʪʤʝʥʸʥ 

ǒ xmax_commited, xmax_aborted - xmax ʧʦʜʪʚʝʨʞʜʸʥ ʠʣʠ ʦʪʤʝʥʸʥ 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʣʝ ctid - ʩʩʳʣʢʘ ʥʘ ʩʣʝʜʫʶʱʫʶ, ʙʦʣʝʝ ʥʦʚʫʶ, ʚʝʨʩʠʶ 

ʪʦʡ ʞʝ ʩʪʨʦʢʠ. ʋ ʩʘʤʦʡ ʥʦʚʦʡ, ʘʢʪʫʘʣʴʥʦʡ, ʚʝʨʩʠʠ ʩʪʨʦʢʠ ctid ʩʩʳʣʘʝʪʩʷ ʥʘ ʩʘʤʫ 

ʵʪʫ ʚʝʨʩʠʶ. ʅʦʤʝʨʘ ctid ʠʤʝʶʪ ʚʠʜ (x,y): ʟʜʝʩʴ x - ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ, y - 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʫʢʘʟʘʪʝʣʷ ʚ ʤʘʩʩʠʚʝ 

 

ʂʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʤʦʞʝʪ ʟʘʚʝʨʰʠʪʴʩʷ: 

ǒ  ʫʩʧʝʰʥʦ - ʧʦʩʣʝ ʢʦʤʘʥʜʳ commit, ʜʣʷ ʵʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʦʧʝʨʘʮʠʠ, ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʙʠʪʳ xmin_commited, 

xmax_commited 

ǒ ʥʝʫʩʧʝʰʥʦ ʠʟ-ʟʘ, ʥʘʧʨʠʤʝʨ, ʦʰʠʙʢʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠʣʠ ʚʳʟʦʚʝ 

ʢʦʤʘʥʜʳ rollback.  

 

ʇʨʠ ʥʝʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʥʘʤ ʥʫʞʥʦ ʦʪʢʘʪʠʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʵʪʦʡ ʪʨʘʥʟʘʢʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʚ ʩʣʫʯʘʝ ʩ ʇʦʩʪʛʨʝʩʦʤ ʥʘʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʫʞʥʦ ʥʠʯʝʛʦ ʜʝʣʘʪʴ - ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʙʠʪʳ ʧʦʜʩʢʘʟʢʠ 

xmin_aborted, xmax_aborted. ʉʘʤ ʥʦʤʝʨ xmax ʧʨʠ ʵʪʦʤ ʦʩʪʘʸʪʩʷ ʚ ʩʪʨʘʥʠʮʝ, 

ʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʥʝʛʦ ʫʞʝ ʥʠʢʪʦ ʥʝ ʙʫʜʝʪ.  

 

ʊʘʢ ʯʪʦ ʦʧʝʨʘʮʠʠ ʢʘʢ ʢʦʤʤʠʪʘ, ʪʘʢ ʠ ʨʦʣʣʙʵʢʘ ʪʨʘʥʟʘʢʮʠʠ ʚ ʇʦʩʪʛʨʝʩʝ 

ʦʜʠʥʘʢʦʚʦ ʙʳʩʪʨʳ. 

 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʠʟʥʫʪʨʠ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
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ʅʦʤʝʨ ʪʝʢʫʱʝʡ ʪʨʘʥʟʘʢʮʠʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʢʦʤʘʥʜʦʡ:  

SELECT txid_current(); 

 

 
 

ʇʨʠ ʵʪʦʤ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʩʤʝʥʝ ɹɼ ʫ ʥʘʩ ʩʪʘʨʘʷ ʪʨʘʥʟʘʢʮʠʷ 

ʟʘʚʝʨʰʘʝʪʩʷ ʦʪʤʝʥʦʡ (rollback) ʠ ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʘʷ ʪʨʘʥʟʘʢʮʠʷ. 

 

ɼʦʙʘʚʠʤ ʚ ʥʘʰʫ ʨʘʥʝʝ ʩʦʟʜʘʥʥʫʶ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʪʘʙʣʠʮʫ test ʪʨʠ 

ʥʦʚʳʭ ʟʥʘʯʝʥʠʷ: 

INSERT INTO test VALUES (10), (20), (30); 

 

ʇʦʩʤʦʪʨʠʤ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ñʞʠʚʳʤò (ʘʢʪʫʘʣʴʥʳʤ) ʠ ñʤʸʨʪʚʳʤò (ʩʪʘʨʳʤ 

ʚʝʨʩʠʷʤ ʚ ʨʝʟʫʣʴʪʘʪʝ update ʠʣʠ delete) ʪʫʧʣʘʤ (ʟʘʧʠʩʷʤ):  

SELECT relname, n_live_tup, n_dead_tup, trunc(100*n_dead_tup/ 

(n_live_tup+1))::float "ratio%", FROM pg_stat_user_tables WHERE relname = 

'test'; 

 

 
 

ʊʝʧʝʨʴ, ʝʩʣʠ ʦʙʥʦʚʠʪʴ ʦʜʥʫ ʩʪʨʦʯʢʫ ʠʟ ʥʘʰʝʛʦ ʥʘʙʦʨʘ ʠ ʧʦʩʤʦʪʨʠʤ 

ʧʨʝʜʳʜʫʱʠʡ ʟʘʧʨʦʩ: 

UPDATE test SET i = 40 WHERE i = 30;  

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʪʝʧʝʨʴ ʟʘʧʨʦʩ ʚʳʜʘʩʪ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

ʀʪʦʛʦ, ʠʤʝʝʤ ʪʨʠ ʘʢʪʫʘʣʴʥʳʭ ʟʘʧʠʩʠ ʠ ʦʜʥʫ ʤʸʨʪʚʫʶ, ʩʦʜʝʨʞʘʱʫʶ ʩʪʘʨʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʪʨʦʢʝ ʩʦ ʟʥʘʯʝʥʠʝʤ 30. 
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ʅʘʧʨʷʤʫʶ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʧʦ ʧʷʪʠ 

ʧʦʣʷʤ ʠ ʪʦʣʴʢʦ ʫ ʘʢʪʫʘʣʴʥʳʭ ʟʘʧʠʩʝʡ: 

SELECT xmin,xmax,cmin,cmax,ctid FROM test; 

 

 
 

ɿʜʝʩʴ ʚʠʜʠʤ ʠʟ ʢʦʣʦʥʢʠ ctid, ʯʪʦ ʫ ʥʘʩ ʥʝ ʚʠʜʥʦ ʟʘʧʠʩʴ ʩʦ ʩʪʨʘʥʠʮʳ ʧʦʜ 

ʥʦʤʝʨʦʤ 3.  

 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʰʠʨʝʥʠʝ ʇʦʩʪʛʨʝʩʘ 

pageinspect: 

CREATE EXTENSION pageinspect;  

 

ʇʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʬʫʥʢʮʠʠ ʦʥʦ ʩʦʜʝʨʞʠʪ (ʦʛʨʘʥʠʯʠʤʩʷ ʧʝʨʚʳʤʠ ʥʘ 

ʩʢʨʠʥʰʦʪʝ): 

\dx+ 
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ɼʘʚʘʡʪʝ ʜʣʷ ʧʨʠʤʝʨʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ heap_page_items ʠ get_raw_page: 

SELECT lp as tuple, t_xmin, t_xmax, t_field3 as t_cid, t_ctid FROM 

heap_page_items(get_raw_page('test',0)); 

 

 
 

ɿʜʝʩʴ ʧʦʣʫʯʠʣʠ ʜʦʩʪʫʧ ʢ ʩʳʨʦʡ ʚʝʨʩʠʠ ʪʘʙʣʠʮʳ ʠ ʚʠʜʠʤ ʪʨʝʪʴʶ ʩʪʨʦʯʢʫ. 

ɸ ʚ ʥʝʡ ʚʠʜʠʤ ʧʨʦʩʪʘʚʣʝʥʥʳʡ t_xmax ʠ ʩʩʳʣʢʫ ʥʘ ʥʦʚʫʶ ʚʝʨʩʠʶ ʩʪʨʦʢʠ t_ctid. 

 

ʊʘʢʞʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚʩʸ ʩʦʜʝʨʞʠʤʦʝ ʩʣʫʞʝʙʥʳʭ ʧʦʣʝʡ ʢʦʤʘʥʜʦʡ: 

SELECT * FROM heap_page_items(get_raw_page('test',0)) \gx 

 

 
 

  



69 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤʦʪʨʝʪʴ ʫʞʝ ʪʨʫʜʥʝʝ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ 

ʟʘʧʨʦʩʦʤ: 

SELECT '(0,'||lp||')' AS ctid, 

       CASE lp_flags 

         WHEN 0 THEN 'unused' 

         WHEN 1 THEN 'normal' 

         WHEN 2 THEN 'redirect to '||lp_off 

         WHEN 3 THEN 'dead' 

       END AS state, 

       t_xmin as xmin, 

       t_xmax as xmax, 

       (t_infomask & 256) > 0  AS xmin_commited, 

       (t_infomask & 512) > 0  AS xmin_aborted, 

       (t_infomask & 1024) > 0 AS xmax_commited, 

       (t_infomask & 2048) > 0 AS xmax_aborted, 

       t_ctid 

FROM heap_page_items(get_raw_page('test',0)) \gx 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʚʦʟʣʝ ʫʜʘʣʸʥʥʦʡ ʪʨʝʪʴʝʡ ʟʘʧʠʩʠ ʩʪʦʠʪ ʬʣʘʛ xmax_commited, 

ʘ ʫ ʚʪʦʨʦʡ ʘʢʪʫʘʣʴʥʦʡ ʟʘʧʠʩʠ, ʥʘʦʙʦʨʦʪ, ʩʪʦʠʪ ʬʣʘʛ xmax_aborted. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦʙʳ ʫʜʘʣʷʪʴ ʤʸʨʪʚʳʝ ʟʘʧʠʩʠ ʥʫʞʝʥ ʢʘʢʦʡ-ʪʦ ʤʝʭʘʥʠʟʤ. ʀ ʦʥ 

ʥʘʟʳʚʘʝʪʩʷ ʚʘʢʫʫʤ (VACUUM). ʆ ʥʸʤ ʩʝʡʯʘʩ ʠ ʧʦʛʦʚʦʨʠʤ. 
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Vacuum66. 

VACUUM ʚʳʩʚʦʙʦʞʜʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʥʠʤʘʝʤʦʝ ʤʸʨʪʚʳʤʠ ʩʪʨʦʢʘʤʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʙʦʣʴʰʝ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ, ʪʝʤ ʙʦʣʴʰʝ ʤʝʩʪʘ ʟʘʥʠʤʘʶʪ 

ʪʘʙʣʠʮʳ ʠ ʠʥʜʝʢʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 

VACUUM, ʦʩʦʙʝʥʥʦ ʜʣʷ ʯʘʩʪʦ ʠʟʤʝʥʷʝʤʳʭ ʪʘʙʣʠʮ.  

ʆʧʝʨʘʪʦʨ VACUUM ʩʧʝʮʠʬʠʯʝʥ ʠʤʝʥʥʦ ʜʣʷ MVCC ʚ ʇʦʩʪʛʨʝʩʝ. 

ɹʝʟ ʩʧʠʩʢʘ ʪʘʙʣʠʮ ʠ ʩʪʦʣʙʮʦʚ ʢʦʤʘʥʜʘ VACUUM ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ 

ʪʘʙʣʠʮʳ ʠ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʪʝʢʫʱʝʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʥʘ 

ʦʯʠʩʪʢʫ ʢʦʪʦʨʳʭ ʪʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ.  

ʂʦʤʘʥʜʘ VACUUM ʪʦʣʴʢʦ ʜʝʣʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʘ ʬʦʨʤʘ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʦʙʳʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʩʪʨʦʢ ʪʘʙʣʠʮʳ, ʪʘʢ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʙʣʦʢʠʨʦʚʢʠ.  

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʩʘʤʳʝ ʚʘʞʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

VERBOSE - ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʦʪʯʸʪ ʦʙ ʦʯʠʩʪʢʝ ʜʣʷ ʢʘʞʜʦʡ ʪʘʙʣʠʮʳ. 

 

ANALYZE - ʚʳʧʦʣʥʷʝʪ ʦʯʠʩʪʢʫ (VACUUM), ʘ ʟʘʪʝʤ ʘʥʘʣʠʟ (ANALYZE) 

ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʪʘʙʣʠʮ. ʕʪʦ ʫʜʦʙʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɹɼ. ʂʦʤʘʥʜʘ analyze ʠ ʧʨʠʥʮʠʧ ʝʸ ʨʘʙʦʪʳ ʫ ʥʘʩ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ. 

 

FULL - ʚʳʙʠʨʘʝʪ ʨʝʞʠʤ ʧʦʣʥʦʡ ʦʯʠʩʪʢʠ, ʢʦʪʦʨʳʡ ʝʱʝ ʠ ʜʝʬʨʘʛʤʝʥʪʠʨʫʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ ʠ ʟʘʧʨʘʰʠʚʘʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʙʣʦʢʠʨʦʚʢʫ ʪʘʙʣʠʮʳ. ʊʘʢ ʢʘʢ ʦʥ ʟʘʧʠʩʳʚʘʝʪ ʥʦʚʫʶ ʢʦʧʠʶ 

ʪʘʙʣʠʮʳ ʠ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʩʪʘʨʫʶ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʪʦ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ. 

 

SKIP_LOCKED - ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʤʘʥʜʘ VACUUM ʧʨʦʧʫʩʢʘʝʪ ʚʩʝ ʩʪʨʦʢʠ 

ʩ ʢʦʥʬʣʠʢʪʫʶʱʠʤʠ ʙʣʦʢʠʨʦʚʢʘʤʠ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʦʯʠʩʪʢʠ ʤʦʞʥʦ ʠʣʠ ʚ ʢʦʤʘʥʜʥʦʡ 

ʩʪʨʦʢʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ VACUUM VERBOSE, ʠʣʠ ʯʝʨʝʟ ʩʠʩʪʝʤʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ SELECT * FROM pg_stat_progress_vacuum; 

 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ:  

ʆʯʠʩʪʢʘ ʦʜʥʦʡ ʪʘʙʣʠʮʳ test, ʧʨʦʚʝʜʝʥʠʝ ʝʸ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʪʠʤʠʟʘʪʦʨʘ ʠ 

ʧʝʯʘʪʴ ʧʦʜʨʦʙʥʦʛʦ ʦʪʯʸʪʘ ʦ ʜʝʡʩʪʚʠʷʭ ʦʧʝʨʘʮʠʠ ʦʯʠʩʪʢʠ: 

VACUUM (VERBOSE, ANALYZE) test; 

 

 

 
66 Vacuum URL: https://www.postgresql.org/docs/14/sql-vacuum.html  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) 
[5] 

https://www.postgresql.org/docs/14/sql-vacuum.html
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ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʪʝʧʝʨʴ ʦʩʪʘʣʦʩʴ ʚ ʪʘʙʣʠʮʝ: 

SELECT lp as tuple, t_xmin, t_xmax, t_field3 as t_cid, t_ctid FROM 

heap_page_items(get_raw_page('test',0)); 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʩʪʨʦʢʘ ʧʦʜ ʥʦʤʝʨʦʤ 3 ʩʪʘʣʘ ʧʫʩʪʦʡ, ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʫʷ ʢʘʨʪʫ 

ʚʠʜʠʤʦʩʪʠ (VM) ʇʦʩʪʛʨʝʩ ʟʥʘʝʪ, ʯʪʦ ʤʝʩʪʦ ʩʚʦʙʦʜʥʦ ʠ ʟʘʧʠʰʝʪ ʪʫʜʘ ʜʨʫʛʫʶ 

ʟʘʧʠʩʴ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

 

ʆʯʠʩʪʢʘ - ʦʪʣʠʯʥʳʡ ʤʝʭʘʥʠʟʤ, ʚʦʧʨʦʩ ʚ ʪʦʤ, ʢʘʢ ʯʘʩʪʦ ʝʸ ʚʳʟʳʚʘʪʴ. 

 

ɽʩʣʠ ʦʯʠʱʘʪʴ ʠʟʤʝʥʷʶʱʫʶʩʷ ʪʘʙʣʠʮʫ ʩʣʠʰʢʦʤ ʨʝʜʢʦ, ʦʥʘ ʚʳʨʘʩʪʝʪ ʚ 

ʨʘʟʤʝʨʘʭ ʙʦʣʴʰʝ, ʯʝʤ ʭʦʪʝʣʦʩʴ ʙʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʯʝʨʝʜʥʦʡ ʦʯʠʩʪʢʠ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʭʦʜʦʚ ʧʦ ʠʥʜʝʢʩʘʤ, ʝʩʣʠ ʠʟʤʝʥʝʥʠʡ ʥʘʢʦʧʠʣʦʩʴ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ. 

 

ɽʩʣʠ ʦʯʠʱʘʪʴ ʪʘʙʣʠʮʫ ʩʣʠʰʢʦʤ ʯʘʩʪʦ, ʪʦ ʚʤʝʩʪʦ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨ 

ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʪʴʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝʤ - ʪʦʞʝ ʥʝʭʦʨʦʰʦ. 

 

ʊʘʢʞʝ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʟʘʧʫʩʢ ʦʙʳʯʥʦʡ ʦʯʠʩʪʢʠ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʥʠʢʘʢ 

ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ, ʧʦʪʦʤʫ ʯʪʦ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɽʩʣʠ 

ʪʘʙʣʠʮʘ ʩʪʘʣʘ ʦʙʥʦʚʣʷʪʴʩʷ ʘʢʪʠʚʥʝʡ, ʪʦ ʠ ʦʯʠʱʘʪʴ ʝʸ ʥʘʜʦ ʯʘʱʝ. 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦ ʧʨʦʮʝʩʩ Vacuum ʤʦʞʥʦ ʧʦʯʠʪʘʪʴ ʚ ʩʪʘʪʴʝ67 ʥʘ ʍʘʙʨ68. 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ - ʢʘʢ ʨʘʟ ʪʦʪ ʩʘʤʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʫʩʢʘʪʴ ʦʯʠʩʪʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʚ ʪʘʙʣʠʮʘʭ.  

 

  

 
67 MVCC-6. ʆʯʠʩʪʢʘ URL: https://habr.com/ru/company/postgrespro/blog/452320/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
23.09.2021) [6] 
68 ʍʘʙʨ URL: https://habr.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [7] 

https://habr.com/ru/company/postgrespro/blog/452320/
https://habr.com/
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Autovacuum69. 

ɸʚʪʦʚʘʢʫʫʤ ʫʧʨʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʦʥʦʚʳʤ ʧʨʦʮʝʩʩʦʤ 

Autovacuum launcher. ʊ.ʝ. ʦʥ ʥʝ ʨʘʙʦʪʘʝʪ ʚʩʸ ʚʨʝʤʷ, ʘ ʠʥʠʮʠʠʨʫʝʪ ʚʳʟʦʚ 

ʚʘʢʫʫʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʛʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʆʙʱʘʷ 

ʨʝʢʦʤʝʥʜʘʮʠʷ ʦʪ ʤʝʥʷ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʩʪʘʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʘʛʨʝʩʩʠʚʥʦ.  

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʚʘʞʥʳʝ ʥʘʩʪʨʦʡʢʠ70: 

log_autovacuum_min_duration - ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʦʯʠʩʪʢʠ ʚ ʤʩ, ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ ʜʝʡʩʪʚʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʞʫʨʥʘʣ. 

Default -1, ʯʪʦ ʦʪʢʣʶʯʘʝʪ ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʘʚʪʦʦʯʠʩʪʢʠ. ʇʨʠ ʥʫʣʝʚʦʤ 

ʟʥʘʯʝʥʠʠ ʚ ʞʫʨʥʘʣʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚʩʝ ʜʝʡʩʪʚʠʷ ʘʚʪʦʦʯʠʩʪʢʠ.  

 

autovacuum_max_workers - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʦʯʠʩʪʢʠ 

(ʥʝ ʩʯʠʪʘʷ ʧʨʦʮʝʩʩʘ autovacuum_launcher), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. Default 3.  

 

autovacuum_naptime - ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʚ ʩʝʢʫʥʜʘʭ ʤʝʞʜʫ ʜʚʫʤʷ 

ʟʘʧʫʩʢʘʤʠ ʘʚʪʦʦʯʠʩʪʢʠ. ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘʜʘʸʪʩʷ ʙʝʟ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʦʥʦ 

ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʳʤ ʚ ʩʝʢʫʥʜʘʭ. Default 1min.  

 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʪʦ, ʢʘʢ ʯʘʩʪʦ ʙʫʜʝʪ ʘʚʪʦʚʘʢʫʫʤ ʟʘʭʦʜʠʪʴ ʚ 

ʪʘʙʣʠʮʳ ʜʣʷ ʦʯʠʩʪʢʠ. ʇʨʦ ʥʠʭ ʤʦʞʥʦ ʧʦʯʠʪʘʪʴ ʧʦ ʩʩʳʣʢʝ ʚʳʰʝ.  

 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ postgresql.conf ʠʣʠ ʚ 

ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʧʨʠ ʟʘʧʫʩʢʝ ʩʝʨʚʝʨʘ. ʇʦ ʨʘʟʥʠʮʝ ʚ ʥʘʩʪʨʦʡʢʝ ʦʪʜʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʙʫʜʝʪ ʮʝʣʘʷ ʪʝʤʘ ʯʫʪʴ ʧʦʟʞʝ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ 

ʤʷʛʢʦ ʧʝʨʝʟʘʛʨʫʟʠʪʴ:  

sudo pg_ctlcluster 14 main reload 

 

 

  

 
69 Autovacuum URL: https://www.postgresql.org/docs/14/routine-vacuuming.html#AUTOVACUUM 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) [8] 
70 ʇʘʨʘʤʝʪʨʳ ʘʚʪʦʚʘʢʫʫʤʘ URL: https://www.postgresql.org/docs/14/runtime-config-
autovacuum.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.10.2021) [9] 

https://www.postgresql.org/docs/14/routine-vacuuming.html#AUTOVACUUM
https://www.postgresql.org/docs/14/runtime-config-autovacuum.html
https://www.postgresql.org/docs/14/runtime-config-autovacuum.html
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʝ ʥʘʩʪʨʦʡʢʠ ʢʣʘʩʪʝʨʘ: 

SELECT name, setting, context, short_desc FROM pg_settings WHERE 

category LIKE '%Autovacuum%';

 

 
 

ɿʜʝʩʴ ʚʠʜʠʤ ʪʘʢʠʝ ʥʘʩʪʨʦʡʢʠ, ʢʘʢ autovacuum_freeze_max_age ʠ 

autovacuum_multixact_freeze_max_age.  

 

ʕʪʦ ʝʱʸ ʦʜʠʥ ʘʩʧʝʢʪ ʨʘʙʦʪʳ ʚʘʢʫʫʤʘ ʠ ʘʚʪʦʚʘʢʫʫʤʘ - ʦʥʠ ñʟʘʤʦʨʘʞʠʚʘʶʪò 

ʩʪʘʨʳʝ ʟʘʧʠʩʠ. ɼʣʷ ʯʝʛʦ ʵʪʦ ʥʫʞʥʦ ʩʝʡʯʘʩ ʠ ʧʦʩʤʦʪʨʠʤ. 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʢ ʨʘʙʦʪʘʝʪ Autovaccum ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʩʪʘʪʴʝ71 ʥʘ 

habr.com. 

 

  

 
71 MVCC ʚ PostgreSQL-8. ɿʘʤʦʨʦʟʢʘ URL: https://habr.com/ru/company/postgrespro/blog/452762/ 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [10] 
 

https://habr.com/ru/company/postgrespro/blog/452762/


74 

 

ɿʘʤʦʨʦʟʢʘ72. 

ɺ ʇʦʩʪʛʨʝʩʝ ʩʝʤʘʥʪʠʢʘ ʪʨʘʥʟʘʢʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʝʥʠʷ 

ʥʦʤʝʨʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʪʨʘʥʟʘʢʮʠʡ (XID).  

 

ɺʝʨʩʠʷ ʩʪʨʦʢʠ, ʫ ʢʦʪʦʨʦʡ XID ʜʦʙʘʚʠʚʰʝʡ ʝʸ ʪʨʘʥʟʘʢʮʠʠ ʙʦʣʴʰʝ, ʯʝʤ 

XID ʪʝʢʫʱʝʡ ʪʨʘʥʟʘʢʮʠʠ, ʦʪʥʦʩʠʪʩʷ çʢ ʙʫʜʫʱʝʤʫè ʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʠʜʥʘ 

ʚ ʪʝʢʫʱʝʡ ʪʨʘʥʟʘʢʮʠʠ.  

 

ʆʜʥʘʢʦ ʧʦʩʢʦʣʴʢʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʪʨʘʥʟʘʢʮʠʡ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʨʘʟʤʝʨ (32 ʙʠʪʘ), ʢʣʘʩʪʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʜʦʣʛʦʝ ʚʨʝʤʷ (ʙʦʣʝʝ 4 ʤʠʣʣʠʘʨʜʦʚ 

ʪʨʘʥʟʘʢʮʠʡ) ʩʪʦʣʢʥʸʪʩʷ ʩ ʟʘʮʠʢʣʠʚʘʥʠʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʪʨʘʥʟʘʢʮʠʡ: 

ʩʯʸʪʯʠʢ XID ʜʦʡʜʸʪ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʧʨʦʢʨʫʪʠʪʩʷ ʜʦ ʥʫʣʷ - ʚʥʝʟʘʧʥʦ 

ʪʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʨʦʰʣʦʤʫ, ʦʢʘʞʫʪʩʷ ʚ ʙʫʜʫʱʝʤ - ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʥʫʪ ʥʝʚʠʜʠʤʳʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦʛʦ 

ʠʟʙʝʞʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʦʯʠʩʪʢʫ ʜʣʷ ʢʘʞʜʦʡ ʪʘʙʣʠʮʳ ʚ ʢʘʞʜʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ ʢʘʢ ʤʠʥʠʤʫʤ ʝʜʠʥʦʞʜʳ ʥʘ ʜʚʘ ʤʠʣʣʠʘʨʜʘ ʪʨʘʥʟʘʢʮʠʡ. 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʯʠʩʪʢʠ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʨʦʮʝʜʫʨʘ VACUUM ʧʦʤʝʯʘʝʪ ʩʪʨʦʢʠ ʢʘʢ ʟʘʤʦʨʦʞʝʥʥʳʝ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʦʥʠ 

ʙʳʣʠ ʚʩʪʘʚʣʝʥʳ ʪʨʘʥʟʘʢʮʠʝʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʧʨʦʰʣʦʤ, 

ʪʘʢ ʯʪʦ ʵʪʠ ʜʘʥʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ MVCC ʦʧʨʝʜʝʣʸʥʥʦ ʙʫʜʫʪ ʚʠʜʥʳ ʚʦ ʚʩʝʭ 

ʪʝʢʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʪʨʘʥʟʘʢʮʠʷʭ. 

 

ɼʘʚʘʡʪʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʭʝʤʘʪʠʯʥʦ ʨʘʩʩʤʦʪʨʠʤ ʵʪʫ ʩʠʪʫʘʮʠʶ (ʟʜʝʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʩʪʘʪʴʠ73 ʥʘ ʍʘʙʨ): 

 

 
 

ʀʪʦʛʦ, ʧʝʨʚʘʷ ʪʨʘʥʟʘʢʮʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʧʨʦʰʣʦʤ.   

 
72 Freeze URL: https://www.postgresql.org/docs/14/routine-vacuuming.html#VACUUM-FOR-

WRAPAROUND  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) [11] 
73 MVCC ʚ PostgreSQL-8. ɿʘʤʦʨʦʟʢʘ URL: 
https://habr.com/ru/company/postgrespro/blog/455590/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) [12] 

https://www.postgresql.org/docs/14/routine-vacuuming.html#VACUUM-FOR-WRAPAROUND
https://www.postgresql.org/docs/14/routine-vacuuming.html#VACUUM-FOR-WRAPAROUND
https://habr.com/ru/company/postgrespro/blog/455590/
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ɿʘʪʝʤ ʫ ʥʘʩ ʧʨʠʭʦʜʷʪ 3 ʠ 4 ʪʨʘʥʟʘʢʮʠʠ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʠʥʪʝʨʝʩʥʘʷ ʩʠʪʫʘʮʠʷ: 

 

 
 

ɽʩʣʠ ʪʨʘʥʟʘʢʮʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʙʫʜʫʱʝʤ, ʪʦ ʩʝʨʚʝʨ 

ʘʚʘʨʠʡʥʦ ʟʘʚʝʨʰʠʪ ʨʘʙʦʪʫ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠʜʫʤʘʥ 

ʤʝʭʘʥʠʟʤ ʟʘʤʦʨʦʟʢʠ - ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʦʛʝ ʦʪʩʪʘʚʘʥʠʷ ʦʪ ˉ ʪʝʢʫʱʝʡ 

ʪʨʘʥʟʘʢʮʠʠ ʧʨʦʰʣʳʝ XID ʫ ʟʘʧʠʩʝʡ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ - ʪ.ʝ. ʫ ʥʠʭ ʧʨʦʩʪʘʚʣʷʶʪʩʷ 

ʙʠʪʳ xmin_commited ʠ xmin_aborted.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʟʘʧʠʩʴ ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʩʪʘʨʦʡ ʠ 

ʚʠʜʥʦʡ ʚʦ ʚʩʝʭ ʩʥʠʤʢʘʭ: 
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ʊʝʧʝʨʴ ʚʝʨʥʸʤʩʷ ʢ ʥʘʰʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʘʢʫʫʤʘ ʠ ʘʚʪʦʚʘʢʫʫʤʘ 

(ʠʟʤʝʨʷʶʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʘʥʟʘʢʮʠʡ): 

vacuum_freeze_min_age - ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ ʩʪʘʨʳʤ ʜʦʣʞʝʥ ʩʪʘʪʴ 

XID, ʯʪʦʙʳ ʩʪʨʦʢʠ ʩ ʪʘʢʠʤ XID ʙʳʣʠ ʟʘʤʦʨʦʞʝʥʳ. ʋʤʝʥʴʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴʩʷ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʦʪʨʝʙʫʝʪʩʷ ʦʯʝʨʝʜʥʘʷ ʦʯʠʩʪʢʘ ʪʘʙʣʠʮʳ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦʤʦʛʘʝʪ 

ʠʟʙʝʞʘʪʴ ʥʝʥʫʞʥʦʡ ʨʘʙʦʪʳ, ʝʩʣʠ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʟʘʤʦʨʦʞʝʥʳ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʝʱʸ ʨʘʟ. ɺʩʸ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘ 

ʢʘʞʜʦʤ ʧʨʦʝʢʪʝ. 

 

ʆʙʳʯʥʘʷ ʢʦʤʘʥʜʘ VACUUM ʥʝ ʙʫʜʝʪ ʚʩʝʛʜʘ ʟʘʤʦʨʘʞʠʚʘʪʴ ʚʩʝ ʚʝʨʩʠʠ 

ʩʪʨʦʢ, ʠʤʝʶʱʠʝʩʷ ʚ ʪʘʙʣʠʮʝ, ʪʘʢ ʢʘʢ ʧʨʦʧʫʩʢʘʝʪ ʩʪʨʘʥʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ 

ʤʸʨʪʚʳʭ ʚʝʨʩʠʡ ʩʪʨʦʢ, ʜʘʞʝ ʝʩʣʠ ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʚʝʨʩʠʠ ʩʪʨʦʢ ʩʦ ʩʪʘʨʳʤʠ XID.  

 

ʇʝʨʠʦʜʠʯʝʩʢʠ VACUUM ʙʫʜʝʪ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʘʛʨʝʩʩʠʚʥʫʶ ʦʯʠʩʪʢʫ, 

ʧʨʦʧʫʩʢʘʷ ʪʦʣʴʢʦ ʪʝ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʥʠ ʤʸʨʪʚʳʭ ʩʪʨʦʢ, ʥʠ 

ʥʝʟʘʤʦʨʦʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ XID. ʂʦʛʜʘ VACUUM ʙʫʜʝʪ ʜʝʣʘʪʴ ʵʪʦ, ʟʘʚʠʩʠʪ ʦʪ 

ʧʘʨʘʤʝʪʨʘ: 

vacuum_freeze_table_age - ʧʦʣʥʦʩʪʴʶ ʚʠʜʠʤʳʝ, ʥʦ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʦʨʦʞʝʥʥʳʝ, ʩʪʨʘʥʠʮʳ ʙʫʜʫʪ ʩʢʘʥʠʨʦʚʘʪʴʩʷ, ʝʩʣʠ ʯʠʩʣʦ ʪʨʘʥʟʘʢʮʠʡ, 

ʧʨʦʰʝʜʰʠʭ ʩʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ ʪʘʢʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ, 

ʯʝʤ vacuum_freeze_table_age ʤʠʥʫʩ vacuum_freeze_min_age. ɽʩʣʠ 

vacuum_freeze_table_age ʨʘʚʥʦ 0, VACUUM ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʙʦʣʝʝ 

ʘʛʨʝʩʩʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʠ ʢʘʞʜʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ. 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʘʙʣʠʮʘ ʤʦʞʝʪ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ 

ʦʯʠʩʪʢʠ, ʩʦʩʪʘʚʣʷʝʪ ʜʚʘ ʤʠʣʣʠʘʨʜʘ ʪʨʘʥʟʘʢʮʠʡ ʤʠʥʫʩ ʟʥʘʯʝʥʠʝ 

vacuum_freeze_min_age ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʘʛʨʝʩʩʠʚʥʦʡ ʦʯʠʩʪʢʠ.  

 

ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʪʦ ʥʝ ʧʨʦʠʟʦʡʜʸʪ, ʜʣʷ ʣʶʙʦʡ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʷ XID ʩʪʘʨʰʝ, ʯʝʤ ʚʦʟʨʘʩʪ, ʫʢʘʟʘʥʥʳʡ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤ ʧʘʨʘʤʝʪʨʝ autovacuum_freeze_max_age, ʚʳʟʳʚʘʝʪʩʷ 

ʘʚʪʦʦʯʠʩʪʢʘ (ʕʪʦ ʩʣʫʯʠʪʩʷ, ʜʘʞʝ ʝʩʣʠ ʘʚʪʦʦʯʠʩʪʢʘ ʦʪʢʣʶʯʝʥʘ). 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ autovacuum_freeze_max_age - ʘʚʪʦʦʯʠʩʪʢʘ ʙʫʜʝʪ 

ʚʳʟʳʚʘʪʴʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ ʢʘʞʜʳʝ autovacuum_freeze_max_age ʤʠʥʫʩ 

vacuum_freeze_min_age ʪʨʘʥʟʘʢʮʠʡ. ʈʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʜʣʷ ʪʘʙʣʠʮ, ʅɽ 

ʦʯʠʱʘʝʤʳʭ ʨʝʛʫʣʷʨʥʦ.  

 

  

https://postgrespro.ru/docs/postgrespro/13/runtime-config-autovacuum#GUC-AUTOVACUUM-FREEZE-MAX-AGE
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ɼʘʚʘʡʪʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʩʤʦʪʨʠʤ ʥʘ ʚʦʟʨʘʩʪ ʩʘʤʳʭ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʚ 

ʪʘʙʣʠʮʘʭ: 

SELECT c.oid::regclass as table_name, 

       greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age 

FROM pg_class c 

LEFT JOIN pg_class t ON c.reltoastrelid = t.oid 

WHERE c.relkind IN ('r', 'm'); 

 

 
 

ʂʣʘʩʪʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʧʫʩʪʦʡ ʠ ʚʦʟʨʘʩʪ ʩʘʤʳʭ ʩʪʘʨʳʭ ʪʨʘʥʟʘʢʮʠʡ ʜʦʚʦʣʴʥʦ 

ʤʦʣʦʜʦʡ.  
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ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʩ ʚʘʤʠ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʦʙʣʝʤʘʪʠʢʫ ACID ʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ. ʈʘʩʩʤʦʪʨʝʣʠ MVCC, ʢʘʢ ʵʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʇʦʩʪʛʨʝʩʝ ʠ ʢʘʢ ʟʘ ʩʦʙʦʡ 

ʫʜʘʣʷʪʴ ʤʸʨʪʚʳʝ ʩʪʨʦʢʠ.  

 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʚʘʢʫʫʤʘ ʥʘʩʪʨʦʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. 

ʄʝʥʷʪʴ ʠʭ ʨʝʢʦʤʝʥʜʫʶ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ, ʣʠʙʦ ʯʸʪʢʦ ʧʦʥʠʤʘʷ, 

ʟʘʯʝʤ ʚʳ ʵʪʦ ʜʝʣʘʝʪʝ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʪ 

ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ - ʥʘʩʪʨʘʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʘʛʨʝʩʩʠʚʥʦ - ʠʤʝʝʪ ʪʦʞʝ ʤʝʩʪʦ 

ʙʳʪʴ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʟʘʢʦʥʯʠʣʠ ʙʣʦʢ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʉʋɹɼ. ʇʝʨʝʭʦʜʠʤ ʢ ʫʨʦʚʥʷʤ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ, ʣʦʛʠʯʝʩʢʦʤʫ ʫʩʪʨʦʡʩʪʚʫ 

ʇʦʩʪʛʨʝʩʘ ʠ ʚʥʫʪʨʝʥʥʠʤ ʤʝʭʘʥʠʟʤʘʤ ʨʝʘʣʠʟʘʮʠʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʙʣʦʢʠʨʦʚʦʢ. 

 

 

 

ɺ ʢʦʥʮʝ ʛʣʘʚʳ, ʠʥʪʝʨʝʩʥʳʡ ʢʝʡʩ: ʢʘʢ ʫ ɸʤʘʟʦʥʘ ʙʳʣʘ ʧʨʦʙʣʝʤʘ ʩ 

ʨʘʙʦʪʦʡ ʘʚʪʦʚʘʢʫʫʤʘ ʠ ʢʘʢ ʦʥʠ ʝʸ ʨʝʰʠʣʠ74.  
 

ʉʩʳʣʢʘ bonus ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʬʘʡʣʝ ʥʘ ʛʠʪʭʘʙʝ 

https://github.com/aeuge/Postgres14book/blob/main/chapters/CHAPTER04.md 

 

 

 

 

 

 

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/04/mvcc.txt 

 

      

 
74 ʊʶʥʠʥʛ ʘʚʪʦʚʘʢʫʫʤʘ ʚ Amazon URL: https://aws.amazon.com/ru/blogs/database/a-case-study-of-tuning-

autovacuum-in-amazon-rds-for-postgresql/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2021) [bonus] 

https://github.com/aeuge/Postgres14book/blob/main/chapters/CHAPTER04.md
https://github.com/aeuge/Postgres14book/blob/main/scripts/04/mvcc.txt
https://aws.amazon.com/ru/blogs/database/a-case-study-of-tuning-autovacuum-in-amazon-rds-for-postgresql/
https://aws.amazon.com/ru/blogs/database/a-case-study-of-tuning-autovacuum-in-amazon-rds-for-postgresql/
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5. ʋʨʦʚʥʠ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ 

ɺ ʛʣʘʚʝ ʧʨʦ MVCC ʤʳ ʦʙʩʫʞʜʘʣʠ, ʜʣʷ ʯʝʛʦ ʥʫʞʥʳ ʪʨʘʥʟʘʢʮʠʠ. ʅʦ ʥʝ ʚʩʸ 

ʪʘʢ ʧʨʦʩʪʦ ʧʨʠ ʢʦʥʢʫʨʝʥʪʥʦʤ ʜʦʩʪʫʧʝ.  

ɺ ʩʪʘʥʜʘʨʪʝ SQL ʝʩʪʴ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ75, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʘʥʦʤʘʣʠʡ76, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪʩʷ ʧʨʠ ʢʦʥʢʫʨʝʥʪʥʦʤ 

ʚʳʧʦʣʥʝʥʠʠ ʪʨʘʥʟʘʢʮʠʡ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ: 

ǒ çɻʨʷʟʥʦʝè ʯʪʝʥʠʝ (Dirty read) - ʪʨʘʥʟʘʢʮʠʷ T1 ʤʦʞʝʪ ʯʠʪʘʪʴ ʩʪʨʦʢʠ, 

ʠʟʤʝʥʸʥʥʳʝ, ʥʦ ʝʱʸ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ, ʪʨʘʥʟʘʢʮʠʝʡ T2 (ʥʝ ʙʳʣʦ COMMIT). 

ʆʪʤʝʥʘ ʠʟʤʝʥʝʥʠʡ (ROLLBACK) ʚ T2 ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ T1 ʧʨʦʯʠʪʘʝʪ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʭ ʥʠʢʦʛʜʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ 

ǒ ʅʝʧʦʚʪʦʨʷʶʱʝʝʩʷ ʯʪʝʥʠʝ (Non-repeatable read) - ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʪʨʘʥʟʘʢʮʠʷ T1 ʧʨʦʯʠʪʘʣʘ ʩʪʨʦʢʫ, ʪʨʘʥʟʘʢʮʠʷ T2 ʠʟʤʝʥʠʣʘ ʠʣʠ ʫʜʘʣʠʣʘ ʵʪʫ 

ʩʪʨʦʢʫ ʠ ʟʘʬʠʢʩʠʨʦʚʘʣʘ ʠʟʤʝʥʝʥʠʷ (COMMIT). ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʯʪʝʥʠʠ ʵʪʦʡ ʞʝ 

ʩʪʨʦʢʠ ʪʨʘʥʟʘʢʮʠʷ T1 ʚʠʜʠʪ, ʯʪʦ ʩʪʨʦʢʘ ʠʟʤʝʥʝʥʘ ʠʣʠ ʫʜʘʣʝʥʘ 

ǒ ʌʘʥʪʦʤʥʦʝ ʯʪʝʥʠʝ (Phantom read) - ʪʨʘʥʟʘʢʮʠʷ T1 ʧʨʦʯʠʪʘʣʘ ʥʘʙʦʨ 

ʩʪʨʦʢ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʫʩʣʦʚʠʶ. ɿʘʪʝʤ ʪʨʘʥʟʘʢʮʠʷ T2 ʜʦʙʘʚʠʣʘ ʩʪʨʦʢʠ, ʪʘʢʞʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʵʪʦʤʫ ʫʩʣʦʚʠʶ. ɽʩʣʠ ʪʨʘʥʟʘʢʮʠʷ T1 ʧʦʚʪʦʨʠʪ ʟʘʧʨʦʩ, ʦʥʘ 

ʧʦʣʫʯʠʪ ʜʨʫʛʫʶ ʚʳʙʦʨʢʫ ʩʪʨʦʢ 

ǒ ɸʥʦʤʘʣʠʷ ʩʝʨʠʘʣʠʟʘʮʠʠ (Serialization anomaly) - ʨʝʟʫʣʴʪʘʪ ʫʩʧʝʰʥʦʡ 

ʬʠʢʩʘʮʠʠ ʛʨʫʧʧʳ ʪʨʘʥʟʘʢʮʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʤ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʥʝʥʠʷ ʵʪʠʭ ʪʨʘʥʟʘʢʮʠʡ ʧʦ ʦʯʝʨʝʜʠ 

 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʛʜʝ ʚ ʩʪʨʦʢʘʭ 

ʧʝʨʝʯʠʩʣʝʥʳ ʫʨʦʚʥʠ ʠʟʦʣʷʮʠʠ, ʘ ʚ ʩʪʦʣʙʮʘʭ ʚʦʟʤʦʞʥʳʝ ʘʥʦʤʘʣʠʠ (ʜʘ - 

ʚʦʟʤʦʞʥʦ, - ʥʝʚʦʟʤʦʞʥʦ, PG - ʇʦʩʪʛʨʝʩ): 

 

 
 

 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ, ʦʪʣʠʯʥʳʡ ʦʪ Read 

Committed, ʚʳʩʪʘʚʣʷʝʪʩʷ ʥʘ ʢʘʞʜʫʶ ʪʨʘʥʟʘʢʮʠʶ!  

 
75 ʋʨʦʚʥʠ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ URL: https://www.postgresql.org/docs/14/transaction-iso.html  (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 15.10.2021) [1] 
76 ɸʥʦʤʘʣʠʠ ʧʨʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʪʨʘʥʟʘʢʮʠʷʭ URL: https://itnan.ru/post.php?c=1&p=317884 (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 15.10.2021) [2] 

https://www.postgresql.org/docs/14/transaction-iso.html
https://itnan.ru/post.php?c=1&p=317884
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ɼʘʚʘʡʪʝ ʨʘʟʙʠʨʘʪʴ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʧʦʜʨʦʙʥʦ. 

 

ʋʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ Read Uncommitted. 

ɺ ʇʦʩʪʛʨʝʩʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

 

ʋʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ Read Committed. 

ʋʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʠ, ʚʳʙʠʨʘʝʤʳʡ ʚ ʇʦʩʪʛʨʝʩʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɺ ʪʨʘʥʟʘʢʮʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ, ʟʘʧʨʦʩ SELECT ʚʠʜʠʪ ʪʦʣʴʢʦ ʪʝ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʦ ʥʘʯʘʣʘ ʪʨʘʥʟʘʢʮʠʠ ʠʣʠ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʷʭ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʝʡ. ʂʦʥʝʯʥʦ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʥʝʥʠʡ, ʚʥʝʩʸʥʥʳʭ ʨʘʥʝʝ ʚ ʵʪʦʡ ʞʝ ʪʨʘʥʟʘʢʮʠʠ ʪʘʢ ʞʝ ʙʫʜʫʪ ʚʠʜʥʳ.  

ʆʥ ʥʠʢʦʛʜʘ ʥʝ ʫʚʠʜʠʪ ʥʝʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʥʝʩʸʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʪʨʘʥʟʘʢʮʠʷʤʠ.  

 

ɼʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʘ SELECT ʤʦʛʫʪ ʚʠʜʝʪʴ ʨʘʟʥʳʝ 

ʜʘʥʥʳʝ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʨʘʥʟʘʢʮʠʠ, ʝʩʣʠ ʢʘʢʠʝ-ʪʦ ʜʨʫʛʠʝ ʪʨʘʥʟʘʢʮʠʠ 

ʟʘʬʠʢʩʠʨʫʶʪ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʝʨʚʦʛʦ SELECT, ʥʦ ʜʦ ʟʘʧʫʩʢʘ 

ʚʪʦʨʦʛʦ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʇʦʜʢʣʶʯʠʤʩʷ ʢ ɹɼ App:  

\c app  

 

ʉʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ testA:  

CREATE TABLE testA (i serial, amount int); 

 

ɺʩʪʘʚʠʤ ʜʚʘ ʟʥʘʯʝʥʠʷ:  

INSERT INTO testA(amount) VALUES (100), (500); 

 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ:  

SELECT * FROM testA; 
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ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʝ i ʩʛʝʥʝʨʠʨʦʚʘʣʠʩʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʳ ʦʙʲʷʚʠʣʠ ʪʠʧ ʧʦʣʷ serial, ʘ 

ʵʪʦ ʩʦʢʨʘʱʸʥʥʘʷ ʟʘʧʠʩʴ ʜʣʷ integer NOT NULL DEFAULT 

nextval('ʠʤʷ_ʪʘʙʣʠʮʳ_ʠʤʷ_ʩʪʦʣʙʮʘ_seq').  

 

ɼʘʚʘʡʪʝ ʧʦʜʨʦʙʥʦ ʧʦʩʤʦʪʨʠʤ ʥʘ ʪʘʙʣʠʮʫ testA ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʟʜʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ:  

\d+ testA  

\d+ testa_i_seq  

 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʩʦʟʜʘʚʘʣʠ 

ʪʘʙʣʠʮʫ testA ʚ ʨʘʟʥʦʤ ʨʝʛʠʩʪʨʝ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʩʸ ʩʚʝʣʦʩʴ ʢ ʥʠʞʥʝʤʫ 

ʨʝʛʠʩʪʨʫ.  

 

ʄʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩ ʦʙʲʝʢʪʦʤ ʚ ʨʘʟʥʦʤ ʨʝʛʠʩʪʨʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʙʝʣʳ ʚ ʠʤʝʥʠ ʠʣʠ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚ ʥʘʟʚʘʥʠʠ ʪʘʙʣʠʮ/ʧʦʣʝʡ - ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʘʪʴ ʪʘʢʠʝ ʥʘʟʚʘʥʠʷ ʚ ʢʘʚʳʯʢʠ.  

 

ʅʆ!!! ʕʪʦ ʅɽ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʥʦʚʘʥʠʷ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʡ ʧʘʨʘʤʝʪʨ ʩʝʩʩʠʠ AUTOCOMMIT:  

\echo :AUTOCOMMIT - ʦʥ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʚʚʦʜʘ ʢʦʤʘʥʜʳ 

ʚ psql ʫ ʥʘʩ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʦʨʘʯʠʚʘʥʠʝ ʵʪʦʡ ʢʦʤʘʥʜʳ ʚ 

ʪʨʘʥʟʘʢʮʠʶ, ʪʦ ʝʩʪʴ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʘʚʪʦʢʦʤʤʠʪʝ ʧʨʦʩʪʦ ʟʘʧʨʦʩ SELECT ʙʫʜʝʪ 

ʧʦ ʬʘʢʪʫ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

BEGIN TRANSACTION; 

SELECT é 

COMMIT; 

  

ʆʪʢʣʶʯʠʤ ʘʚʪʦʢʦʤʤʠʪ, ʪʘʢ ʢʘʢ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʚʠʜʷʪ 

ʪʨʘʥʟʘʢʮʠʠ ʚʥʫʪʨʠ ʩʝʙʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʘʥʥʳʭ ʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʪʨʘʥʟʘʢʮʠʠ:  

\set AUTOCOMMIT OFF  
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ʇʦʩʤʦʪʨʠʤ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ:  

SHOW TRANSACTION ISOLATION LEVEL; 

 

 
 

ɽʩʣʠ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʘʢ ʨʘʟ ʫʨʦʚʝʥʴ repeatable read ʤʦʞʝʤ ʚʳʧʦʣʥʠʪʴ 

ʢʦʤʘʥʜʫ SET TRANSACTION ISOLATION LEVEL REPEATABLE READ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ ʥʘ ʚʩʶ ʩʝʩʩʠʶ. ɽʩʣʠ ʥʘʤ 

ʜʣʷ ʢʘʢʦʡ-ʪʦ ʢʦʥʢʨʝʪʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʥʫʞʝʥ ʢʦʥʢʨʝʪʥʳʡ ʫʨʦʚʝʥʴ ʪʨʘʥʟʘʢʮʠʠ, ʤʳ 

ʝʛʦ ʧʨʦʩʪʦ ʫʢʘʟʳʚʘʝʤ ʢʘʢ ʧʘʨʘʤʝʪʨ ISOLATION LEVEL ʧʨʠ ʩʪʘʨʪʝ ʪʨʘʥʟʘʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ, BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE; 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʪʢʣʶʯʠʣʠ ʘʚʪʦʢʦʤʤʠʪ, ʧʨʠ ʚʚʦʜʝ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʥʸʪʩʷ ʪʨʘʥʟʘʢʮʠʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʫʨʦʚʥʝ ʠʟʦʣʷʮʠʠ ʜʣʷ 

ʥʘʰʝʡ ʩʝʩʩʠʠ (ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʩʝʛʜʘ read committed).  

 

ʏʪʦʙʳ ʯʸʪʢʦ ʧʦʥʠʤʘʪʴ, ʢʦʛʜʘ ʦʥʘ ʥʘʯʘʣʘʩʴ, ʨʝʢʦʤʝʥʜʫʶ ʧʨʷʤʦ ʪʘʢ ʠ 

ʧʠʩʘʪʴ - BEGIN TRANSACTION; ʠʣʠ ʧʨʦʩʪʦ BEGIN; ʠʣʠ START TRANSACTION; 

- ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʤʘʥʜʳ.  

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʧʨʦʠʟʦʡʜʸʪ ʚ ʪʨʘʥʟʘʢʮʠʠ, ʝʩʣʠ ʝʸ ʥʘʯʘʪʴ ʠ ʚ 

ʥʝʡ ʧʨʦʠʟʦʡʜʸʪ ʦʰʠʙʢʘ: 

 

 
 

ʃʶʙʘʷ ʢʦʤʘʥʜʘ ʧʦʩʣʝ ʦʰʠʙʦʯʥʦʡ ʚʳʧʦʣʥʝʥʘ ʥʝ ʙʫʜʝʪ ʠ ʥʘʤ ʚ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʧʨʠʜʸʪʩʷ ʦʪʢʘʪʠʪʴ ʪʨʘʥʟʘʢʮʠʶ - ROLLBACK;  
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ʉʦʟʜʘʜʠʤ ʚʪʦʨʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʥʘʰʝʡ ɹɼ ʚ ʜʨʫʛʦʡ ʢʦʥʩʦʣʠ ʠ ʦʪʢʣʶʯʠʤ 

ʘʚʪʦʢʦʤʤʠʪ: 

 \set AUTOCOMMIT OFF 

 

ɺ ʧʝʨʚʦʡ ʢʦʥʩʦʣʠ ʥʘʯʠʥʘʝʤ ʪʨʘʥʟʘʢʮʠʶ ʠ ʩʤʦʪʨʠʤ, ʯʪʦ ʚ ʥʘʰʝʡ ʪʘʙʣʠʮʝ 

ʚʩʝʛʦ ʜʚʝ ʟʘʧʠʩʠ, ʟʘʪʝʤ ʚʦ ʚʪʦʨʦʡ ʢʦʥʩʦʣʠ ʥʘʯʠʥʘʝʤ ʪʨʘʥʟʘʢʮʠʶ ʠ ʠʟʤʝʥʷʝʤ 

ʜʘʥʥʳʝ ʚ ʵʪʦʡ ʪʘʙʣʠʮʝ, ʠ ʬʠʢʩʠʨʫʝʤ ʠʟʤʝʥʝʥʠʷ (COMMIT):  

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʝʩʣʠ ʝʱʸ ʨʘʟ ʚ ʧʝʨʚʦʡ ʢʦʥʩʦʣʠ ʚ ʪʦʡ ʞʝ ʪʨʘʥʟʘʢʮʠʠ ʟʘʧʨʦʩʠʪʴ 

ʜʘʥʥʳʝ, ʪʦ ʦʥʠ ʠʟʤʝʥʷʪʩʷ. ʇʨʠ ʵʪʦʤ ʝʱʸ ʠ ʧʦʨʷʜʦʢ ʠʟʤʝʥʠʪʩʷ, ʪʘʢ ʢʘʢ ʩʝʣʝʢʪ 

ʯʠʪʘʝʪ ʜʘʥʥʳʝ ʧʦʜʨʷʜ, ʘ ʫ ʥʘʩ, ʚ ʩʚʷʟʠ ʩ ʤʫʣʴʪʠʚʝʨʩʠʦʥʥʦʩʪʴʶ, ʩʪʨʦʢʘ 

ʜʦʧʠʩʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʚ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʢʦʥʝʮ: 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʦʛʜʘ ʤʳ ʧʨʦʝʢʪʠʨʫʝʤ ʩʠʩʪʝʤʫ ʩ ʜʘʥʥʳʤ 

ʫʨʦʚʥʝʤ ʠʟʦʣʷʮʠʠ, ʚʦʟʤʦʞʥʳ ʪʘʢʠʝ ʨʘʟʥʦʛʣʘʩʠʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʨʘʥʟʘʢʮʠʠ. 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʪʨʦʛʠʡ ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ. 
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ʋʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ Repeatable Read. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʚʠʜʥʳ ʪʦʣʴʢʦ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʦ 

ʥʘʯʘʣʘ ʪʨʘʥʟʘʢʮʠʠ ʠ ʧʨʝʜʳʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʝʡ ʪʨʘʥʟʘʢʮʠʠ.  

ɺ ʇʦʩʪʛʨʝʩ ʵʪʦʪ ʫʨʦʚʝʥʴ ʯʫʪʴ ʫʩʠʣʝʥ, ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʜʘʞʝ ʬʘʥʪʦʤʥʦʝ 

ʯʪʝʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʥʦʤʘʣʠʡ ʩʝʨʠʘʣʠʟʘʮʠʠ.  

 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦʪ ʫʨʦʚʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Read Committed ʪʝʤ, ʯʪʦ 

ʟʘʧʨʦʩ ʚ ʪʨʘʥʟʘʢʮʠʠ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʚʠʜʠʪ ʩʥʠʤʦʢ ʜʘʥʥʳʭ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʧʝʨʚʦʛʦ ʦʧʝʨʘʪʦʨʘ ʚ ʪʨʘʥʟʘʢʮʠʠ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ SELECT ʚ ʦʜʥʦʡ ʪʨʘʥʟʘʢʮʠʠ 

ʚʠʜʷʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ; ʦʥʠ ʥʝ ʚʠʜʷʪ ʠʟʤʝʥʝʥʠʡ, ʚʥʝʩʸʥʥʳʭ ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʜʨʫʛʠʤʠ ʪʨʘʥʟʘʢʮʠʷʤʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʭ ʪʝʢʫʱʝʡ 

ʪʨʘʥʟʘʢʮʠʠ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʋʩʪʘʥʦʚʠʤ ʥʫʞʥʳʡ ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ ʠ ʥʘʯʥʸʤ ʪʨʘʥʟʘʢʮʠʠ ʚ ʜʚʫʭ ʩʝʩʩʠʷʭ.  

ɺ ʧʝʨʚʦʡ ʢʦʥʩʦʣʠ: 

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ; 

SELECT * FROM testA; 

 

ɺʦ ʚʪʦʨʦʡ ʜʦʙʘʚʠʤ ʥʦʚʫʶ ʩʪʨʦʢʫ ʠ ʟʘʢʦʤʤʠʪʠʤ ʠʟʤʝʥʝʥʠʷ: 

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ; 

INSERT INTO testA VALUES (777); 

COMMIT; 

 
 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʠʟʤʝʥʠʣʦʩʴ ʚ ʧʝʨʚʦʡ ʩʝʩʩʠʠ: 
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ɿʜʝʩʴ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʘ ʤʦʤʝʥʪʘ: 

ǒ ʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʚʠʜʠʤ ʘʥʦʤʘʣʠʠ ñʬʘʥʪʦʤʥʦʝ ʯʪʝʥʠʝò - ʥʦʚʘʷ 

ʩʪʨʦʢʘ ʥʝ ʧʦʷʚʠʣʘʩʴ ʚ ʧʝʨʚʦʡ ʪʨʘʥʟʘʢʮʠʠ - ʥʦ ʵʪʦ ʪʦʣʴʢʦ ʚ 

ʇʦʩʪʛʨʝʩʝ, ʚ ʦʩʪʘʣʴʥʳʭ ʉʋɹɼ ʦʥʘ ʙʳ ʧʦʷʚʠʣʘʩʴ 

ǒ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʥʘʯʘʪʴ ʪʨʘʥʟʘʢʮʠʶ ʢʦʤʘʥʜʦʡ BEGIN, ʠ ʥʘʤ ʙʳʣʦ 

ʩʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʥʟʘʢʮʠʷ ʫʞʝ ʥʘʯʘʪʘ - ʦʥʘ ʥʘʯʠʥʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʩʣʝ ʣʶʙʦʡ DDL-ʢʦʤʘʥʜʳ. ʊʦʯʥʝʝ, DDL ʚʳʟʳʚʘʝʪ rollback 

ʧʨʝʜʳʜʫʱʝʡ ʪʨʘʥʟʘʢʮʠʠ ʠ ʥʘʯʠʥʘʝʪ ʥʦʚʫʶ. ʆʙʨʘʱʘʡʪʝ ʥʘ ʵʪʦ 

ʚʥʠʤʘʥʠʝ 

 

 

ʋʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ Serializable77. 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʫʶ ʩʪʨʦʛʫʶ ʠʟʦʣʷʮʠʶ ʪʨʘʥʟʘʢʮʠʡ. ʅʘ ʵʪʦʤ 

ʫʨʦʚʥʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ, ʢʘʢ ʝʩʣʠ ʙʳ ʪʨʘʥʟʘʢʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʥʝ ʧʘʨʘʣʣʝʣʴʥʦ.  

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦʪ ʨʝʞʠʤ ʠʟʦʣʷʮʠʠ ʨʘʙʦʪʘʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ Repeatable Read, 

ʪʦʣʴʢʦ ʦʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʝʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʩʝʨʠʘʣʠʟʫʝʤʳʭ ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʥʝ 

ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʞʝ ʪʨʘʥʟʘʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʦʯʝʨʝʜʠ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ 

ʧʦʚʪʦʨʷʪʴ ʪʨʘʥʟʘʢʮʠʠ ʠʟ-ʟʘ ʩʙʦʝʚ ʩʝʨʠʘʣʠʟʘʮʠʠ. 

ʊʘʢ ʢʘʢ ʥʘʤ ʥʫʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʨʘʥʟʘʢʮʠʷʭ ʵʪʦʪ ʫʨʦʚʝʥʴ ʩʦʟʜʘʸʪ ʜʦʙʘʚʦʯʥʫʶ ʥʘʛʨʫʟʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʙʣʦʢʠʨʦʚʢʘʤʠ.  

 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʘʥʦʤʘʣʠʷ 

ʩʝʨʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʡ ʩʝʨʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʠʩʭʦʜʠʪ rollback 

ʪʨʘʥʟʘʢʮʠʠ. 

 

ʇʦʩʤʦʪʨʠʤ ʚ ʪʝʦʨʠʠ.  

ʉʳʤʠʪʠʨʫʝʤ ʩʣʝʜʫʶʱʫʶ ʩʠʪʫʘʮʠʶ - ʫ ʥʘʩ ʝʩʪʴ ʪʘʙʣʠʮʘ ʩ ʢʣʘʩʩʘʤʠ ʠ 

ʟʥʘʯʝʥʠʷʤʠ: 

class     |  value 

-----------+------------ 

  1 | 10 

  1 | 20 

  2 |   100 

  2 |    200 

 
77 ɸʥʦʤʘʣʠʠ ʧʨʠ ʫʨʦʚʥʝ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ Serializable URL: 
https://www.postgresql.org/docs/14/transaction-iso.html#XACT-SERIALIZABLE (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
24.09.2021) [3] 
 

https://www.postgresql.org/docs/14/transaction-iso.html#XACT-SERIALIZABLE
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ʇʝʨʚʘʷ ʩʝʨʠʘʣʠʟʫʝʤʘʷ ʪʨʘʥʟʘʢʮʠʷ A ʚʳʯʠʩʣʷʝʪ: 

SELECT SUM(value) FROM testS WHERE class = 1;  

 

ʠ ʜʦʙʘʚʣʷʝʪ ʟʘʧʠʩʴ ʩ ʩʫʤʤʦʡ ʠ class 2 ʚ ʵʪʫ ʪʘʙʣʠʮʫ, ʠ ʚ ʪʝʦʨʠʠ ʧʦʣʫʯʘʝʤ: 

class     |  value 

-----------+------------ 

  1 | 10 

  1 | 20 

  2 |   100 

  2 |    200 

  2 |    230 

 

ɺʪʦʨʘʷ ʩʝʨʠʘʣʠʟʫʝʤʘʷ ʪʨʘʥʟʘʢʮʠʷ B ʚʳʯʠʩʣʷʝʪ: 

SELECT SUM(value) FROM testS WHERE class = 2;  

 

ʀ ʜʦʙʘʚʣʷʝʪ ʟʘʧʠʩʴ ʩ ʩʫʤʤʦʡ ʠ class 1 ʚ ʵʪʫ ʪʘʙʣʠʮʫ, ʠ ʚ ʪʝʦʨʠʠ ʧʦʣʫʯʘʝʤ: 

class     |  value 

-----------+------------ 

  1 | 10 

  1 | 20 

  2 |   100 

  2 |    200 

  1 | 300 

 

ɺʦʧʨʦʩ - ʯʪʦ ʧʨʦʠʟʦʡʜʸʪ ʧʨʠ ʧʦʧʳʪʢʝ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ?  

 

ɽʩʣʠ ʙʳ ʦʜʥʘ ʠʟ ʵʪʠʭ ʪʨʘʥʟʘʢʮʠʡ ʟʘʢʦʤʤʠʪʠʣʘʩʴ ʨʘʥʴʰʝ ʜʨʫʛʦʡ - ʪʦ 

ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʙʳ ʜʨʫʛʠʝ, ʘ ʪʘʢ ʢʘʢ ʥʘ ʫʨʦʚʥʝ SERIALIZABLE ʜʚʠʞʦʢ ʧʳʪʘʝʪʩʷ 

ʚʳʩʪʨʦʠʪʴ ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʙʫʜʪʦ ʙʳ ʥʝ ʙʳʣʦ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʫ ʥʘʩ ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʪʩʷ.  

 

ɽʩʣʠ ʧʝʨʚʘʷ ʚʳʧʦʣʥʠʪʩʷ ʨʘʥʴʰʝ - ʜʝʡʩʪʚʠʷ ʚʪʦʨʦʡ ʙʫʜʫʪ ʥʝʚʝʨʥʳ ʠ 

ʥʘʦʙʦʨʦʪ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ ʜʣʷ ʪʝʩʪʦʚ:  

CREATE TABLE testS (i int, amount int);  

 

ɺʩʪʘʚʠʤ ʟʘʧʠʩʠ ʢʘʢ ʚ ʧʨʠʤʝʨʝ:  

INSERT INTO TESTS VALUES (1,10), (1,20), (2,100), (2,200);  

 

ɺ ʧʝʨʚʦʡ ʩʝʩʩʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʫʞʥʳʡ ʫʨʦʚʝʥʴ ʠ ʥʘʯʠʥʘʝʤ ʪʨʘʥʟʘʢʮʠʶ 

ʚʦ ʚʪʦʨʦʤ ʦʢʥʝ, ʠ ʠʤʠʪʠʨʫʝʤ SELECT ʠ INSERT, ʠ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ 

ʢʘʨʪʠʥʫ: 

ɺ ʧʝʨʚʦʡ ʩʝʩʩʠʠ: 

 

 
 

ɺʦ ʚʪʦʨʦʡ ʩʝʩʩʠʠ: 

 

 
 

ɸ ʪʝʧʝʨʴ ʩʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ - ʢʦʤʤʠʪ ʚ ʧʝʨʚʦʡ ʩʝʩʩʠʠ ʧʨʦʡʜʸʪ ʥʦʨʤʘʣʴʥʦ, 

ʘ ʚʦ ʚʪʦʨʦʡ ʥʘʩ ʞʜʸʪ ʩʶʨʧʨʠʟ: 
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ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʨʦʚʥʷ SERIALIZABLE: 

ǒ ɿʘʢʣʶʯʘʡʪʝ ʚ ʦʜʥʫ ʪʨʘʥʟʘʢʮʠʶ ʥʝ ʙʦʣʴʰʝ ʢʦʤʘʥʜ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ǒ ʅʝ ʦʩʪʘʚʣʷʡʪʝ ʩʦʝʜʠʥʝʥʠʷ çʧʨʦʩʪʘʠʚʘʶʱʠʤʠ ʚ ʪʨʘʥʟʘʢʮʠʠè ʜʦʣʴʰʝ, ʯʝʤ 

ʥʝʦʙʭʦʜʠʤʦ. ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʘʪʘ ʜʦʣʛʠʭ ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨ ʢʦʥʬʠʛʫʨʘʮʠʠ idle_in_transaction_session_timeout 

ǒ ʆʙʲʷʚʣʷʡʪʝ ʪʨʘʥʟʘʢʮʠʠ ʢʘʢ READ ONLY, ʝʩʣʠ ʵʪʦ ʦʪʨʘʞʘʝʪ ʠʭ ʩʫʪʴ 

ǒ ʋʧʨʘʚʣʷʡʪʝ ʯʠʩʣʦʤ ʘʢʪʠʚʥʳʭ ʧʦʜʢʣʶʯʝʥʠʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʷ 

ʧʫʣ ʩʦʝʜʠʥʝʥʠʡ 

ǒ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʜʘ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʧʨʝʜʠʢʘʪʥʫʶ 

ʙʣʦʢʠʨʦʚʢʫ (ʨʘʩʩʤʦʪʨʠʤ ʚ ʛʣʘʚʝ ʧʨʦ ʙʣʦʢʠʨʦʚʢʠ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʙʦʝʚ ʩʝʨʠʘʣʠʟʘʮʠʠ. ɺ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʩʢʣʦʥʝʥʠʝ ʦʧʪʠʤʠʟʘʪʦʨʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʜʝʢʩʦʚ, ʫʤʝʥʴʰʘʷ 

random_page_cost ʠ/ʠʣʠ ʫʚʝʣʠʯʠʚʘʷ cpu_tuple_cost. ɺʘʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ 

ʚʳʠʛʨʳʰ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʦʪʢʘʪʦʚ ʠ ʧʝʨʝʟʘʧʫʩʢʦʚ ʪʨʘʥʟʘʢʮʠʡ, ʩ 

ʧʨʦʠʛʨʳʰʝʤ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ 

 

 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʣʠ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʪʨʘʥʟʘʢʮʠʠ ʠ 

ʢʘʢʠʝ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʥʦʤʘʣʠʠ, ʘ ʪʘʢʞʝ ʯʪʦ ʩ ʵʪʠʤ ʜʝʣʘʪʴ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʇʦʩʪʛʨʝʩʘ. 

 

 

ɺ ʢʘʯʝʩʪʚʝ ʙʦʥʫʩʘ ʧʦʯʠʪʘʡʪʝ ʩʪʘʪʴʶ ʧʨʦ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʠʟʦʣʷʮʠʠ SERIALIZABLE78 ʠ ʜʘʣʴʥʝʡʰʝʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʝʨʠʘʣʠʟʘʮʠʝʡ - ʜʚʫʭʬʘʟʥʳʡ ʢʦʤʤʠʪ79. ɿʘʙʝʛʘʷ ʚʧʝʨʸʜ (ʥʝ ʚ ʨʘʤʢʘʭ ʵʪʦʡ 

ʢʥʠʛʠ), ʩʝʡʯʘʩ ʝʩʪʴ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʚʘʨʠʘʥʪʳ ʜʚʫʭʬʘʟʥʦʛʦ ʢʦʤʤʠʪʘ. ɺʩʸ 

ʟʘʚʠʩʠʪ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 
 

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/05/isolation.txt 

 

   

 
78 ʊʝʦʨʠʷ ʧʨʦ ʩʝʨʠʘʣʠʟʘʮʠʶ URL: https://arxiv.org/pdf/1208.4179.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

15.10.2021) [bonus] 
79 ɼʚʫʭʬʘʟʥʳʡ ʢʦʤʤʠʪ URL: https://en.wikipedia.org/wiki/Two-phase_commit_protocol (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 15.10.2021) [bonus] 

https://github.com/aeuge/Postgres14book/blob/main/scripts/05/isolation.txt
https://arxiv.org/pdf/1208.4179.pdf
https://en.wikipedia.org/wiki/Two-phase_commit_protocol
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6. ʃʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʅʘʯʥʸʤ ʩ ʪʦʛʦ, ʯʪʦ ʧʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʩʫʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʇʦʩʪʛʨʝʩʝ. ʕʪʦ ʙʘʟʘ ʜʘʥʥʳʭ 

(Database) ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʠ ʢʘʪʘʣʦʛ ʥʘ ʬʠʟʠʯʝʩʢʦʤ, ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʝ (relation) 

ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʬʘʡʣʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ.  

 

ʂʦʥʪʝʡʥʝʨ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʚ ʣʦʛʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ - ʙʘʟʘ ʜʘʥʥʳʭ 

(Database). 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʣʶʙʦʤ ʢʣʘʩʪʝʨʝ ʝʩʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 3 ɹɼ: 

ǒ postgres 

ǒ template0 

ǒ template1 

 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʅʘ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʚ ʦʜʥʦʤ ʵʢʟʝʤʧʣʷʨʝ, ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʚ ʢʘʞʜʦʤ tablespace ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʤ ʚ ɹɼ 

- ʧʦ ʫʤʦʣʯʘʥʠʶ pg_default + ʪʝ tablespace, ʛʜʝ ʭʨʘʥʷʪʩʷ ʦʙʲʝʢʪʳ ʥʘʰʝʡ ɹɼ. 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʛʣʘʚʝ ʧʨʦ ʬʠʟʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

 

ʉʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜʳ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ80 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ: 

 CREATE DATABASE name 

    [ [ WITH ] [ OWNER [=] user_name ] 

           [ TEMPLATE [=] template ] 

           [ ENCODING [=] encoding ] 

           [ LOCALE [=] locale ] 

           [ LC_COLLATE [=] lc_collate ] 

           [ LC_CTYPE [=] lc_ctype ] 

           [ TABLESPACE [=] tablespace_name ] 

           [ ALLOW_CONNECTIONS [=] allowconn ] 

           [ CONNECTION LIMIT [=] connlimit ] 

           [ IS_TEMPLATE [=] istemplate ] ] 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

name - ʠʤʷ ʩʦʟʜʘʚʘʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

OWNER - ʠʤʷ ʨʦʣʠ, ʚʣʘʜʝʣʴʮʘ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʥʝ ʫʢʘʟʘʥ - 

ʚʣʘʜʝʣʴʮʝʤ ʩʪʘʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʧʦʣʥʷʶʱʠʡ ʢʦʤʘʥʜʫ. 

 

TEMPLATE - ʠʤʷ ʰʘʙʣʦʥʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ. ʄʦʞʝʤ ʫʢʘʟʘʪʴ ʣʶʙʫʶ ʜʨʫʛʫʶ ʩʫʱʝʩʪʚʫʶʱʫʶ ɹɼ - ʧʨʦʠʟʦʡʜʸʪ ʝʸ ʢʦʧʠʷ 

- ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘ ʧʨʦʜʫʢʪʦʚʦʡ ɹɼ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʵʢʩʢʣʶʟʠʚʥʦʛʦ 

 
80 Create database URL: https://www.postgresql.org/docs/14/sql-createdatabase.html  (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 17.10.2021) [1] 

https://www.postgresql.org/docs/14/sql-createdatabase.html
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ʜʦʩʪʫʧʘ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ɹɼ ʠ ʚ ʵʪʦ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʳ ʢʦʥʥʝʢʪʳ ʠʟʚʥʝ. Default 

- template1. 

 

ENCODING - ʢʦʜʠʨʦʚʢʘ ʩʠʤʚʦʣʦʚ ʚ ʥʦʚʦʡ ʙʘʟʝ ʜʘʥʥʳʭ.  

!!! ʅʝ ʨʝʢʦʤʝʥʜʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʣʠʯʥʫʶ ʦʪ UTF-8 ʢʦʜʠʨʦʚʢʫ!!! 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʦ ʚʩʝʭ ʚʘʰʠʭ ʧʨʦʝʢʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ Unicode, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʘʰʠʤ ʇʆ ʠ ɹɼ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. 

 

LOCALE81 - ʢʨʘʪʢʘʷ ʟʘʧʠʩʴ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ LC_COLLATE 

ʠ LC_CTYPE. ʈʝʢʦʤʝʥʜʘʮʠʷ ʦʩʪʘʚʠʪʴ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

 

TABLESPACE - ʠʤʷ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʚʷʟʳʚʘʝʤʦʛʦ ʩ ʥʦʚʦʡ 

ʙʘʟʦʡ ʜʘʥʥʳʭ. ʕʪʦ ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʜʣʷ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʵʪʦʡ ʙʘʟʝ. Default - pg_default. 

 

ALLOW_CONNECTIONS - ʨʘʟʨʝʰʠʪʴ ʣʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʪʦʡ ɹɼ. Default - 

true - ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ. ɽʩʣʠ false - ʥʠʢʪʦ ʥʝ ʩʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ 

ʵʪʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. ɺʦʟʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʥʘʧʨʠʤʝʨ, 

GRANT/REVOKE CONNECT ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ/ʨʦʣʝʡ. 

 

CONNECTION LIMIT - ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʵʪʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. Default - ñ-1ò - ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

IS_TEMPLATE - ʝʩʣʠ true, ʙʘʟʫ ʜʘʥʥʳʭ ʩʤʦʞʝʪ ʢʣʦʥʠʨʦʚʘʪʴ ʣʶʙʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʧʨʘʚʘʤʠ CREATEDB; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ), 

ʢʣʦʥʠʨʦʚʘʪʴ ʵʪʫ ʙʘʟʫ ʩʤʦʛʫʪ ʪʦʣʴʢʦ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʝʸ ʚʣʘʜʝʣʝʮ. Default - 

false. 

 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

  

 
81 Lc_locale & Lc_ctype URL: https://www.postgresql.org/docs/14/locale.html  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
17.10.2021) [2] 

https://www.postgresql.org/docs/14/locale.html
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ʉʦʟʜʘʜʠʤ ʙʘʟʫ ʜʘʥʥʳʭ logical:  

CREATE DATABASE logical;  

 

 
 

ʇʦʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʠʭ ʨʘʟʤʝʨʳ: 

SELECT oid, datname, datistemplate, datallowconn FROM pg_database; 

SELECT pg_size_pretty(pg_database_size('logical')); 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʧʦʯʪʠ ʧʫʩʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʟʘʥʠʤʘʝʪ 8 ʄʙ ʟʘ ʩʯʝʪ ʩʠʩʪʝʤʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

 

 

ʂʦʥʪʝʡʥʝʨ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ - ʩʭʝʤʳ (Schema).  

ɺ ʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ ʩʭʝʤ, ʥʝ ʟʘʚʠʩʠʤʳʭ ʦʪ ʩʭʝʤ 

ʚ ʜʨʫʛʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. ʉʭʝʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ public. 

 

CREATE SCHEMA82 ʩʦʟʜʘʸʪ ʥʦʚʫʶ ʩʭʝʤʫ ʚ ʪʝʢʫʱʝʡ ʙʘʟʝ ʜʘʥʥʳʭ. ʀʤʷ 

ʩʭʝʤʳ ʜʦʣʞʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʤʸʥ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤ ʚ ʪʝʢʫʱʝʡ ʙʘʟʝ 

ʜʘʥʥʳʭ. 

ʉʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʸʥ (namespace) - ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʠʤʝʥʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ (ʪʘʙʣʠʮʳ, ʠʥʜʝʢʩʳ, ʬʫʥʢʮʠʠ ʠ ʪ.ʜ.), ʠʤʝʥʘ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʠʤʝʥʘʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʜʨʫʛʠʭ ʩʭʝʤʘʭ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ.  

 
82 Create schema URL: https://www.postgresql.org/docs/14/sql-createschema.html  (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 17.10.2021) [3] 

https://www.postgresql.org/docs/14/sql-createschema.html
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ɼʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʦʙʲʝʢʪʫ ʥʫʞʥʦ ʣʠʙʦ çʜʦʧʦʣʥʠʪʴè ʝʛʦ ʠʤʷ ʠʤʝʥʝʤ ʩʭʝʤʳ 

ʚ ʚʠʜʝ ʧʨʝʬʠʢʩʘ, ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʴ ʧʫʪʴ ʧʦʠʩʢʘ (search_path), ʚʢʣʶʯʘʶʱʠʡ 

ʪʨʝʙʫʝʤʫʶ ʩʭʝʤʫ. ʂʦʤʘʥʜʘ CREATE TABLE/VIEW, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʝʪʩʷ 

ʥʝʧʦʣʥʦʝ ʠʤʷ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʸʪ ʦʙʲʝʢʪ ʚ ʪʝʢʫʱʝʡ ʩʭʝʤʝ (ʩʭʝʤʝ, ʩʪʦʷʱʝʡ ʧʝʨʚʦʡ 

ʚ ʧʝʨʝʤʝʥʥʦʡ ʧʫʪʠ ʧʦʠʩʢʘ. ʋʟʥʘʪʴ ʝʸ ʧʦʟʚʦʣʷʝʪ ʬʫʥʢʮʠʷ SHOW search_path;). 

 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʩʭʝʤʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʘʚʦ CREATE ʚ 

ʪʝʢʫʱʝʡ ʙʘʟʝ ʜʘʥʥʳʭ. ʈʘʟʫʤʝʝʪʩʷ, ʥʘ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʡ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ: 

CREATE SCHEMA schema_name [ AUTHORIZATION role_specification ] [ 

schema_element [ ... ] ] 

 

CREATE SCHEMA AUTHORIZATION role_specification [ schema_element [ 

... ] ] 

 

CREATE SCHEMA IF NOT EXISTS schema_name [ AUTHORIZATION 

role_specification ] 

 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

schema_name - ʠʤʷ ʩʦʟʜʘʚʘʝʤʦʡ ʩʭʝʤʳ. ɽʩʣʠ ʦʥʦ ʦʧʫʱʝʥʦ, ʠʤʝʥʝʤ 

ʩʭʝʤʳ ʙʫʜʝʪ user_name. ʕʪʦ ʠʤʷ ʥʝ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʩ pg_, ʪʘʢ ʢʘʢ ʪʘʢʠʝ 

ʠʤʝʥʘ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʜʣʷ ʩʠʩʪʝʤʥʳʭ ʩʭʝʤ. 

 

user_name - ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʦʣʠ), ʥʘʟʥʘʯʘʝʤʦʛʦ ʚʣʘʜʝʣʴʮʝʤ ʥʦʚʦʡ 

ʩʭʝʤʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʣʘʜʝʣʴʮʝʤ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʧʦʣʥʷʶʱʠʡ ʢʦʤʘʥʜʳ. 

ʏʪʦʙʳ ʥʘʟʥʘʯʠʪʴ ʚʣʘʜʝʣʴʮʝʤ ʩʦʟʜʘʚʘʝʤʦʡ ʩʭʝʤʳ ʜʨʫʛʫʶ ʨʦʣʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʪʴ ʧʨʷʤʳʤ ʠʣʠ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʯʣʝʥʦʤ ʵʪʦʡ ʨʦʣʠ, ʣʠʙʦ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

IF NOT EXISTS - ʝʩʣʠ ʩʭʝʤʘ ʩ ʪʘʢʠʤ ʠʤʝʥʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʚʤʝʩʪʦ 

ʦʰʠʙʢʠ ʚʳʜʘʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ.  
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ʉʧʠʩʦʢ ʩʭʝʤ ʚ ʢʦʥʢʨʝʪʥʦʡ ɹɼ ʠ ʪʝʢʫʱʘʷ ʩʭʝʤʘ: 

\dn 

SELECT current_schema(); 

 

 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʠʜʠʤ ʦʜʥʫ ʩʭʝʤʫ, ʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʝʩʪʴ ʝʱʸ ʨʷʜ 

ʩʠʩʪʝʤʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ ʚ ʩʪʨʦʢʝ ʧʦʠʩʢʘ (search 

path83). 

SELECT * FROM pg_namespace; 

 

 
 

ʏʪʦ ʞʝ ʪʘʢʦʝ ʩʪʨʦʢʘ ʧʦʠʩʢʘ (search_path) ʠ ʟʘʯʝʤ ʦʥʘ ʥʫʞʥʘ? 

 

ɺʝʟʜʝ ʧʠʩʘʪʴ ʧʦʣʥʳʝ ʠʤʝʥʘ ʫʪʦʤʠʪʝʣʴʥʦ, ʠ ʯʘʩʪʦ ʚʩʸ ʨʘʚʥʦ ʣʫʯʰʝ ʥʝ 

ʧʨʠʚʷʟʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʭʝʤʝ. ʇʦʵʪʦʤʫ ʢ ʪʘʙʣʠʮʘʤ ʦʙʳʯʥʦ 

ʦʙʨʘʱʘʶʪʩʷ ʧʦ ʥʝʧʦʣʥʦʤʫ ʠʤʝʥʠ, ʩʦʩʪʦʷʱʝʤʫ ʧʨʦʩʪʦ ʠʟ ʠʤʝʥʠ ʪʘʙʣʠʮʳ. 

ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʠʤʝʥʥʦ ʪʘʙʣʠʮʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ 

ʧʫʪʴ ʧʦʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʭ ʩʭʝʤ. 

ʇʝʨʚʘʷ ʧʦʜʭʦʜʷʱʘʷ ʪʘʙʣʠʮʘ, ʥʘʡʜʝʥʥʘʷ ʚ ʩʭʝʤʘʭ ʧʫʪʠ ʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ. 

ɽʩʣʠ ʧʦʜʭʦʜʷʱʘʷ ʪʘʙʣʠʮʘ ʥʝ ʥʘʡʜʝʥʘ, ʚʦʟʥʠʢʘʝʪ ʦʰʠʙʢʘ, ʜʘʞʝ ʝʩʣʠ ʪʘʙʣʠʮʘ ʩ 

ʪʘʢʠʤ ʠʤʝʥʝʤ ʝʩʪʴ ʚ ʜʨʫʛʠʭ ʩʭʝʤʘʭ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʝ ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʫʪʴ ʧʦʠʩʢʘ. 

 

  

 
83 Search path URL: https://www.postgresql.org/docs/14/ddl-schemas.html#DDL-SCHEMAS-PATH  
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 17.10.2021) [4] 

https://www.postgresql.org/docs/14/ddl-schemas.html#DDL-SCHEMAS-PATH
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ʇʝʨʚʘʷ ʩʭʝʤʘ ʚ ʧʫʪʠ ʧʦʠʩʢʘ ʥʘʟʳʚʘʝʪʩʷ ʪʝʢʫʱʝʡ. ʕʪʘ ʩʭʝʤʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʦʠʩʢʝ, ʥʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ - ʦʥʘ ʙʫʜʝʪ 

ʚʢʣʶʯʘʪʴ ʪʘʙʣʠʮʳ, ʩʦʟʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ CREATE TABLE ʙʝʟ ʫʢʘʟʘʥʠʷ ʩʭʝʤʳ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʩʪʨʦʢʫ ʧʦʠʩʢʘ: 

SHOW search_path; 

 

 
 

ʀʟʤʝʥʠʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʝʤ ʢʘʢ ʚ ʨʘʤʢʘʭ ʩʝʩʩʠʠ: 

SET search_path TO [ʩʧʠʩʦʢ_ʩʭʝʤ] 

 

ʊʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ: 

ALTER DATABASE app SET search_path = public, another_schema; 

 

ɸ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʢʣʘʩʪʝʨʘ ʚ ʬʘʡʣʝ ʢʦʥʬʠʛʫʨʘʮʠʠ postgresql.conf. 

 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʧʦʠʩʢʝ, ʜʦ ʪʦʛʦ ʢʘʢ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʭʝʤʳ, ʫʢʘʟʘʥʥʳʝ ʚ search_path, ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ ʝʱʸ ʠ ʩʭʝʤʳ 

PG_CATALOG, PG_TOAST, ñ$userò.  

 

ɽʩʪʴ ʝʱʸ ʧʩʝʚʜʦʩʭʝʤʘ ʜʣʷ ʚʨʝʤʝʥʥʳʭ ʪʘʙʣʠʮ PG_TEMP - ʪʦʞʝ ʥʝʷʚʥʦ 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʦʠʩʢʝ. 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʪʥʦʰʝʥʠʡ ʪʘʢʞʝ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʝʨʝʤʝʥʥʘʷ ʩ 

ʠʤʝʥʝʤ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ñ$userò. 

 

 ɼʘʚʘʡʪʝ ʵʪʦ ʧʨʦʚʝʨʠʤ.  

 

ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʪʘʙʣʠʮʫ testL:  

CREATE TABLE testL(i int); 

 

 ʇʦʩʤʦʪʨʠʤ ʚʩʝ ʪʘʙʣʠʮʳ ʚ ʥʘʰʝʡ ɹɼ: 

 \dt 
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ɺʳʙʝʨʝʤ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ pg_database: 

 \d pg_database 

 

 
 

ʀ ʚʠʜʠʤ, ʯʪʦ ʧʦʜʩʪʘʚʠʣʠʩʴ ʪʘʙʣʠʮʳ ʠʟ ʩʭʝʤʳ pg_catalog. ʇʨʠ ʵʪʦʤ 

ʚʠʜʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ tablespace pg_global. 

 

ʊʝʧʝʨʴ ʩʦʟʜʘʜʠʤ ʧʨʦʩʪʦ ʘʥʘʣʦʛʠʯʥʫʶ ʪʘʙʣʠʮʫ: 

CREATE TABLE pg_database (i int); 

 

ʇʦʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʝ: 

\d pg_database 

 

ʀ ʫʚʠʜʠʤ, ʯʪʦ ʦʧʷʪʴ ʙʫʜʝʪ ʪʘʙʣʠʮʘ ʠʟ pg_catalog!  
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ʏʪʦʙʳ ʚʳʚʝʩʪʠ ʜʘʥʥʳʝ ʥʘʰʝʡ ʥʦʚʦʡ ʪʘʙʣʠʮʳ, ʥʫʞʥʦ ʢʦʥʢʨʝʪʥʦ ʫʢʘʟʘʪʴ 

ʩʭʝʤʫ: 

\d public.pg_database 

 

 
 

ʆʯʝʨʝʜʥʦʡ ʩʣʫʯʘʡ. ʉʦʟʜʘʜʠʤ ʜʚʝ ʪʘʙʣʠʮʳ, ʠ ʚʦʧʨʦʩ - ʚ ʦʜʥʦʡ ʩʭʝʤʝ ʦʥʠ 

ʩʦʟʜʘʜʫʪʩʷ ʠʣʠ ʨʘʟʥʳʭ? 

CREATE TABLE t1(i int); 

CREATE SCHEMA postgres; 

CREATE TABLE t2(i int); 

 

ʂʘʢ ʜʫʤʘʝʪʝ? 
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ʇʨʘʚʠʣʴʥʦ, ʚ ʨʘʟʥʳʭ: 

\dt 

 
 

ʊʘʙʣʠʮʘ t2 ʦʢʘʟʘʣʘʩʴ ʚ ʩʭʝʤʝ postgres, ʪʘʢ ʢʘʢ ʥʝʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ó$userô ʚ ʩʪʨʦʢʝ ʧʦʠʩʢʘ. 

 

ʀ ʪʝʧʝʨʴ ʤʦʞʝʤ ʝʱʸ ʨʘʟ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ t1, ʥʦ ʪʝʧʝʨʴ ʦʥʘ ʙʫʜʝʪ ʫʞʝ ʚ 

ʩʭʝʤʝ postgres: 

CREATE TABLE t1(i int); 

\dt 

 

 
 

ʀʥʪʝʨʝʩʥʳʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ - ʠʟ ʩʧʠʩʢʘ ʠʩʯʝʟʣʘ ʪʘʙʣʠʮʘ public.t1. ʅʦ 

ʬʠʟʠʯʝʩʢʠ ʦʥʘ ʝʩʪʴ.  

 

ʏʪʦʙʳ ʥʘ ʥʝʸ ʧʦʩʤʦʪʨʝʪʴ, ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʩʭʝʤʫ ʜʣʷ ʚʳʚʦʜʘ 

ʩʧʠʩʢʘ ʪʘʙʣʠʮ: 

\dt public.* 

 
 

ɿʘʦʜʥʦ ʫʚʠʜʝʣʠ ʩʦʟʜʘʥʥʫʶ ʥʘʤʠ ʨʘʥʝʝ ʪʘʙʣʠʮʫ pg_database. 
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ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ ʧʨʦʙʣʝʤ - ʞʝʣʘʪʝʣʴʥʦ ʚʩʝʛʜʘ ʧʦʣʥʦʩʪʴʶ 

ʫʢʘʟʳʚʘʪʴ ʩʭʝʤʳ.  

 

ʊʘʢʞʝ ʤʦʞʝʤ ʫʢʘʟʳʚʘʪʴ ʥʝʷʚʥʳʝ ʩʭʝʤʳ ʚ ʢʦʥʮʝ ʩʧʠʩʢʘ.  

 

ʅʘʧʨʠʤʝʨ:  

SET search_path TO public, "$user", pg_temp; 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʟʳʚʘʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʘʚʘ ʥʘ ʜʝʬʦʣʪʥʳʝ ʩʭʝʤʳ 

ʪʠʧʘ public. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ - ʚ ʛʣʘʚʝ 7. 

 

ɼʘʚʘʡʪʝ ʧʦʤʝʥʷʝʤ search_path ʥʘ public, "$user"; ʠ ʟʘʥʦʚʦ ʩʜʝʣʘʝʤ 

ʟʘʧʨʦʩ, ʢʘʢʠʝ ʝʩʪʴ ʪʘʙʣʠʮʳ ʚ ɹɼ: 

SET search_path TO public, "$user"; 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʪʝʧʝʨʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʘʙʣʠʮʘ t1 ʠʟ ʩʭʝʤʳ public. 

 

ɸ ʝʩʣʠ ʩʜʝʣʘʪʴ ʪʘʢ: 

SET search_path TO public, "$user", pg_catalog; 

\dt 

 

 
 

ʪʦ ʧʦʷʚʠʣʘʩʴ ʠ ʥʘʰʘ ʪʘʙʣʠʮʘ pg_database. 
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ɸ ʪʝʧʝʨʴ ʤʘʛʠʷ - ʩʥʦʚʘ ʤʦʞʝʤ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ t1: 

create temp table t1(i int); 

\dt 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʪʝʧʝʨʴ ʪʘʙʣʠʮʘ t1 ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʭʦʜʠʪʩʷ ʚ ʩʭʝʤʝ pg_temp. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʦʜʤʝʥʷʪʴ ʚʨʝʤʝʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ 

ʥʘʩʪʦʷʱʠʝ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʘʢʢʫʨʘʪʥʦ ʥʘʩʪʨʦʝʥʥʦʤ ʜʦʩʪʫʧʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʚʨʝʤʝʥʥʫʶ ʪʘʙʣʠʮʫ users ʠ ʟʘʧʠʩʘʪʴ ʪʫʜʘ ʩʚʦʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʣʫʯʠʪʴ 

ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ɹɼ ʜʣʷ ʚʘʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʅʝʘʢʢʫʨʘʪʥʦ ʥʘʩʪʨʦʝʥʥʳʡ 

search_path ʩʦʟʜʘʩʪ ʪʘʢʫʶ ʣʘʟʝʡʢʫ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ! 

 

ʀʩʧʨʘʚʠʤ ʩʠʪʫʘʮʠʶ: 

SET search_path TO public, "$user", pg_catalog, pg_temp; 

 

 
  

ʇʦʚʪʦʨʷʶ ʨʝʢʦʤʝʥʜʘʮʠʶ - ʠʩʧʦʣʴʟʫʡʪʝ ʧʦʣʥʳʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʠʤʝʥʘ ʩ ʫʢʘʟʘʥʠʝʤ ʩʭʝʤʳ. ʀʣʠ ʘʢʢʫʨʘʪʥʝʝ ʥʘʩʪʨʘʠʚʘʡʪʝ search_path. 

 

 

  



100 

 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ - ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʰʝʥʠʷ (relation). ʆʜʥʦʡ 

ʩʭʝʤʝ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʦʪ 0 ʠ ʙʦʣʝʝ ʦʪʥʦʰʝʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʦʝ 

ʦʪʥʦʰʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʩʚʦʝʡ ʩʭʝʤʝ ʠ ʩʚʦʝʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

 

ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʚʠʜʳ ʦʪʥʦʰʝʥʠʡ (relkind) ʫ ʥʘʩ ʝʩʪʴ:  

ǒ r = ordinary table - ʦʙʳʯʥʘʷ ʪʘʙʣʠʮʘ 

ǒ i = index - ʠʥʜʝʢʩ 

ǒ S = sequence - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ǒ v = view - ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ǒ m = materialized view - ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ǒ c = composite type - ʢʦʤʧʦʟʠʪʥʳʡ ʪʠʧ84  

ǒ t = TOAST table - ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʭ ʩʪʨʦʢ 

ǒ f = foreign table - ʚʥʝʰʥʠʝ ʪʘʙʣʠʮʳ85 

 

ɹʫʢʚʘ - ʪʠʧ, ʫʢʘʟʘʥʥʳʡ ʚ ʩʠʩʪʝʤʥʦʡ ʪʘʙʣʠʮʝ pg_class, ʭʨʘʥʷʱʝʡ ʚʩʝ ʪʠʧʳ 

ʦʙʲʝʢʪʦʚ: 

SELECT * FROM pg_class \gx 

 

 
84 ʂʦʤʧʦʟʠʪʥʳʡ ʪʠʧ URL: https://www.postgresql.org/docs/14/rowtypes.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

17.10.2021) [5] 
85 ɺʥʝʰʥʠʝ ʪʘʙʣʠʮʳ URL: https://www.postgresql.org/docs/14/sql-createforeigntable.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 17.10.2021) [6] 

https://www.postgresql.org/docs/14/rowtypes.html
https://www.postgresql.org/docs/14/sql-createforeigntable.html
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ɺʠʜʠʤ: 

¶ relname - ʠʤʷ ʦʙʲʝʢʪʘ  

¶ relkind - ʝʛʦ ʪʠʧ - r (ʪʘʙʣʠʮʘ) 

¶ OID (Object identifier) ʦʪʥʦʰʝʥʠʷ - ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʤʦʞʝʤ ʥʘʡʪʠ ʝʛʦ ʚ ʥʘʰʝʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ 

¶ OID ʩʭʝʤʳ (namespace) - ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

 

ɺʩʧʦʤʠʥʘʝʤ, ʯʪʦ ʫ ʥʘʩ ʙʳʣʘ ʪʘʙʣʠʮʘ testL. ʋʟʥʘʝʤ ʝ yoid: 

SELECT 'testL'::regclass::oid; 

 

 
 

ɺ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʥʘʰ ʦʙʲʝʢʪ ʪʘʙʣʠʮʘ ʢ ʦʙʲʝʢʪʫ 

regclass ʠ ʜʦʩʪʘʣʠ ʦʪʪʫʜʘ ʪʠʧ ʜʘʥʥʳʭ oid. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʘ ʥʘʰ ʦʙʲʝʢʪ ʩ oid 16394.  

 

ʋʟʥʘʸʤ oid ʙʘʟʳ ʜʘʥʥʳʭ: 

SELECT oid, datname FROM pg_database WHERE datname='logical'; 

 

 
 

ʇʝʨʝʭʦʜʠʤ ʚ ʢʘʪʘʣʦʛ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: 

cd /var/lib/postgresql/14/main/base/16393 

 

ʉʤʦʪʨʠʤ ʥʘ ʬʘʡʣ: 

ls -l | grep 16394 

 

 
 

ɺʠʜʠʤ ʥʘʰ ʬʘʡʣ ʪʘʙʣʠʮʳ ʩ ʨʘʟʤʝʨʦʤ 0. 
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ɼʦʙʘʚʠʤ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʠ ʧʦʩʤʦʪʨʠʤ ʟʘʥʦʚʦ: 

INSERT INTO testL VALUES (1),(3),(5); 

 

 
 

ɺʠʜʠʤ, ʯʪʦ ʨʘʟʤʝʨ ʬʘʡʣʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ ʨʘʟʤʝʨʘ ʙʣʦʢʘ. 

 

ʉʦʟʜʘʜʠʤ ʠʥʜʝʢʩ: 

CREATE index indexL on testL (i); 

 

ʋʟʥʘʸʤ ʝʛʦ oid: 

SELECT 'indexL'::regclass::oid; 

 

 
 

ʀ ʧʦʩʤʦʪʨʠʤ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: 

ls -l | grep 16397 

 

 
  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʰʝʡ ʪʘʙʣʠʮʝ ʚʩʝʛʦ 3 ʟʘʧʠʩʠ - ʠʥʜʝʢʩ ʦʢʘʟʘʣʩʷ 16 

ʂʙ. 
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ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʪʨʠ ʫʨʦʚʥʷ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʇʦʩʪʛʨʝʩʘ. ʉʭʝʤʘʪʠʯʝʩʢʠ 

ʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʥʠ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʪʘʢ: 

 

 
 

ɺʠʜʠʤ ʦʪʚʝʪ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʥʘʰʝʡ ʛʣʘʚʳ - ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʬʠʟʠʯʝʩʢʠʡ ʠ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʥʠ: 

ǒ database <-> database 

ǒ relation <-> files. 

 

ʋ ʥʘʩ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʪʘʙʣʠʮʫ ʤʝʞʜʫ ʩʭʝʤʘʤʠ - ʧʨʠ ʵʪʦʤ 

ʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘʧʠʩʴ ʚ pg_class, ʬʠʟʠʯʝʩʢʠ ʜʘʥʥʳʝ ʥʘ ʤʝʩʪʝ: 

ALTER TABLE t2 SET SCHEMA public; 
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ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʣʠ ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʇʦʩʪʛʨʝʩʘ, ʘ ʪʘʢʞʝ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʩʭʝʤʳ ʠ ʦʪʥʦʰʝʥʠʷ. ʋʚʠʜʝʣʠ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʧʫʪʴ ʧʦʠʩʢʘ ʠ ʢʘʢʠʝ ʝʩʪʴ 

ʪʦʥʢʠʝ ʤʝʩʪʘ ʧʨʠ ʝʛʦ ʥʘʩʪʨʦʡʢʝ. ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩ 

ʧʨʘʚʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

 

ɺ ʢʘʯʝʩʪʚʝ ʙʦʥʫʩʘ ʚ ʢʦʥʮʝ ʛʣʘʚʳ ʧʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʧʨʦʠʩʭʦʜʷʪ ʟʘʧʨʦʩʳ ʚʥʫʪʨʠ ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʘʥʜ psql: 

\set ECHO_HIDDEN on 

\l 

\set ECHO_HIDDEN off 

 

 
  

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/06/logical.txt 

  

  

https://github.com/aeuge/Postgres14book/blob/main/scripts/06/logical.txt
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7. ʈʘʙʦʪʘ ʩ ʧʨʘʚʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʈʦʣʴ86 - ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʣʘʜʝʪʴ ʦʙʲʝʢʪʘʤʠ ʠ ʠʤʝʪʴ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʘʚʘ ʚ ʙʘʟʝ ʥʘ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ; ʨʦʣʴ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ çʧʦʣʴʟʦʚʘʪʝʣʷè, çʛʨʫʧʧʫè ʠʣʠ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʦʣʠ/ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʧʨʘʢʪʠʢʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʥʳʤ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ.  

ʈʦʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ ʜʣʷ ʚʩʝʡ ʫʩʪʘʥʦʚʢʠ 

ʢʣʘʩʪʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʥʝ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʦʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ SQL CREATE ROLE name;  ʠʣʠ 

CREATE USER name; ʂʦʤʘʥʜʳ ʠʜʝʥʪʠʯʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʟʘʜʘʩʪʩʷ ʝʱʸ ʧʘʨʘʤʝʪʨ LOGIN (ʯʫʪʴ ʜʘʣʝʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʘʨʘʤʝʪʨ).  

 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʨʦʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ DROP ROLE ʠʤʷ;  

 

ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ - ALTER ROLE ʠʤʷ; 

 

ɼʣʷ ʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʢʣʘʩʪʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘ ʩʨʘʟʫ ʧʦʩʣʝ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʨʦʣʴ postgres ʠ ʵʪʘ ʨʦʣʴ ʷʚʣʷʝʪʩʷ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʨʫʛʠʭ ʨʦʣʝʡ ʚʥʘʯʘʣʝ ʥʫʞʥʦ ʧʦʜʢʣʶʯʠʪʴʩʷ 

ʩ ʵʪʦʡ ʨʦʣʴʶ. 

 

ʂʘʞʜʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʨʚʝʨʫ ʙʘʟʳ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜ ʠʤʝʥʝʤ 

ʢʦʥʢʨʝʪʥʦʡ ʨʦʣʠ, ʠ ʵʪʘ ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʴʥʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʜʣʷ ʢʦʤʘʥʜ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʵʪʦʤ ʩʦʝʜʠʥʝʥʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ psql ʜʣʷ ʫʢʘʟʘʥʠʷ ʨʦʣʠ 

ʠʩʧʦʣʴʟʫʝʪ ʘʨʛʫʤʝʥʪ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ -U. 

 

ʅʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʧʩʝʚʜʦʨʦʣʴ public, ʢʦʪʦʨʘʷ ʥʝʷʚʥʦ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʨʦʣʠ. 

 

ʆ ʥʝʡ ʧʨʠʤʝʨ ʯʫʪʴ ʧʦʟʞʝ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

  

 
86 ʈʦʣʴ URL: https://www.postgresql.org/docs/14/user-manag.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.10.2021) [1] 

https://postgrespro.ru/docs/postgrespro/13/sql-createrole
https://postgrespro.ru/docs/postgrespro/13/sql-droprole
https://www.postgresql.org/docs/14/user-manag.html
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ʈʘʩʩʤʦʪʨʠʤ ʩʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜʳ87: 

CREATE ROLE name [ [ WITH ] parameter [ ... ] ] 

 

ɿʜʝʩʴ ʤʦʞʥʦ ʟʘʜʘʪʴ ʦʪ ʥʫʣʷ ʠ ʙʦʣʝʝ ʧʘʨʘʤʝʪʨʦʚ: 

   SUPERUSER | NOSUPERUSER 

 | CREATEDB | NOCREATEDB 

 | CREATEROLE | NOCREATEROLE 

 | INHERIT | NOINHERIT 

 | LOGIN | NOLOGIN 

 | REPLICATION | NOREPLICATION 

 | BYPASSRLS | NOBYPASSRLS 

 | CONNECTION LIMIT connlimit 

 | [ ENCRYPTED ] PASSWORD 'password' | PASSWORD NULL 

 | VALID UNTIL 'timestamp' 

 | IN ROLE role_name [, ...] 

 | IN GROUP role_name [, ...] 

 | ROLE role_name [, ...] 

 | ADMIN role_name [, ...] 

 | USER role_name [, ...] 

 | SYSID uid 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ (ʧʦʣʫʞʠʨʥʳʤ ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ): 

 

name - ʠʤʷ ʩʦʟʜʘʚʘʝʤʦʡ ʨʦʣʠ. 

 

SUPERUSER / NOSUPERUSER - ʙʫʜʝʪ ʣʠ ʵʪʘ ʨʦʣʴ 

çʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʤè, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʜʦʩʪʫʧʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʟʘ 

ʥʝʙʦʣʴʰʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʡ ʩ ʧʘʨʘʤʝʪʨʦʤ ʧʨʘʚʘ 

ʩʦʟʜʘʚʰʝʛʦ (ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʢʥʠʛʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ). ʉʪʘʪʫʩ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʩʸʪ ʦʧʘʩʥʦʩʪʴ ʠ ʥʘʟʥʘʯʘʪʴ ʝʛʦ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʉʦʟʜʘʪʴ ʥʦʚʦʛʦ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʪʦʣʴʢʦ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʴ.  

 

CREATEDB / NOCREATEDB - ʤʦʞʝʪ ʣʠ ʨʦʣʴ ʩʦʟʜʘʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʋʢʘʟʘʥʠʝ CREATEDB ʜʘʸʪ ʥʦʚʦʡ ʨʦʣʠ ʵʪʦ ʧʨʘʚʦ, ʘ NOCREATEDB ʟʘʧʨʝʱʘʝʪ 

ʨʦʣʠ ʩʦʟʜʘʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ.  

 

CREATEROLE / NOCREATEROLE - ʤʦʞʝʪ ʣʠ ʨʦʣʴ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʨʦʣʠ. 

ʈʦʣʴ ʩ ʧʨʘʚʦʤ CREATEROLE ʤʦʞʝʪ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ ʜʨʫʛʠʝ ʨʦʣʠ.  

 

 
87 Create role URL: https://www.postgresql.org/docs/14/sql-createrole.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
19.10.2021) [2] 
 

https://www.postgresql.org/docs/14/sql-createrole.html
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INHERIT / NOINHERIT - ʙʫʜʝʪ ʣʠ ʨʦʣʴ çʥʘʩʣʝʜʦʚʘʪʴè ʧʨʘʚʘ ʨʦʣʝʡ, ʯʣʝʥʦʤ 

ʢʦʪʦʨʳʭ ʦʥʘ ʷʚʣʷʝʪʩʷ.  

 

LOGIN / NOLOGIN - ʨʘʟʨʝʰʘʝʪʩʷ ʣʠ ʥʦʚʦʡ ʨʦʣʠ ʚʭʦʜ ʥʘ ʩʝʨʚʝʨ; ʪʦ ʝʩʪʴ, 

ʤʦʞʝʪ ʣʠ ʵʪʘ ʨʦʣʴ ʩʪʘʪʴ ʥʘʯʘʣʴʥʳʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʠʤʝʥʝʤ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʢʣʠʝʥʪʘ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʦʣʴ ʩ ʘʪʨʠʙʫʪʦʤ LOGIN ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ʈʦʣʠ/ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʝʟ ʵʪʦʛʦ ʘʪʨʠʙʫʪʘ ʩʯʠʪʘʶʪʩʷ 

ʛʨʫʧʧʘʤʠ/ʨʦʣʷʤʠ. ʇʨʠ ʚʳʟʦʚʝ CREATE USER - LOGIN ʜʦʙʘʚʠʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

REPLICATION / NOREPLICATION - ʨʦʣʴ/ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʧʣʠʢʘʮʠʝʡ. 

 

BYPASSRLS / NOBYPASSRLS - ʙʫʜʫʪ ʣʠ ʜʣʷ ʨʦʣʠ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ ʚʩʝ 

ʧʦʣʠʪʠʢʠ ʟʘʱʠʪʳ ʥʘ ʫʨʦʚʥʝ ʩʪʨʦʢ (RLS - row level security). ʉʦʟʜʘʚʘʪʴ ʨʦʣʠ ʩ 

ʘʪʨʠʙʫʪʦʤ BYPASSRLS ʨʘʟʨʝʰʝʥʦ ʪʦʣʴʢʦ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ pg_dump (ʫʪʠʣʠʪʘ ʜʣʷ ʙʵʢʘʧʘ, ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʛʣʘʚʝ ʧʨʦ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ) ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʢʣʶʯʘʝʪ 

row_security (ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ OFF), ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʙʳʣʦ 

ʚʳʛʨʫʞʝʥʦ ʚʩʸ ʩʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʟʘʧʫʩʢʘʶʱʠʡ 

pg_dump, ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚ, ʦʥ ʧʦʣʫʯʠʪ ʦʰʠʙʢʫ. ʅʘ 

ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʡ ʠ ʚʣʘʜʝʣʴʮʝʚ ʪʨʝʙʫʝʤʳʭ ɹɼ/ʪʘʙʣʠʮ ʵʪʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 

 

CONNECTION LIMIT - ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʧʨʝʜʝʣ ʧʦʜʢʣʶʯʝʥʠʡ. ɽʩʣʠ ʨʦʣʠ 

ʨʘʟʨʝʰʸʥ ʚʭʦʜ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʢʣʶʯʝʥʠʡ 

ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʦʣʴ. Default -1, ʪʘʢʞʝ ʩʥʠʤʘʝʪ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ.  

 

[ENCRYPTED] PASSWORD 'password' / PASSWORD NULL - ʟʘʜʘʸʪ ʧʘʨʦʣʴ 

ʨʦʣʠ ʩ ʘʪʨʠʙʫʪʦʤ LOGIN. ɼʣʷ ʛʨʫʧʧ/ʨʦʣʝʡ ʧʘʨʦʣʴ ʥʝ ʥʫʞʝʥ. ʐʠʬʨʦʚʘʥʠʝ ʚ 14 

ʚʝʨʩʠʠ ʧʦ ʫʤʦʣʯʘʥʠʶ scram-sha-256. 

 

VALID UNTIL 'timestamp' - ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʜʘʪʫ ʠ ʚʨʝʤʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 

ʧʘʨʦʣʴ ʨʦʣʠ ʧʝʨʝʩʪʘʸʪ ʜʝʡʩʪʚʦʚʘʪʴ. ɽʩʣʠ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ ʙʫʜʝʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ. 

 

IN ROLE role_name - ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʦʣʝʡ, ʚ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʥʝʤʝʜʣʝʥʥʦ ʚʢʣʶʯʝʥʘ ʥʦʚʘʷ ʨʦʣʴ. ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʠʪʴ 

ʥʦʚʫʶ ʨʦʣʴ ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʣʴʟʷ, ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ 

ʦʪʜʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʚʳʜʘʯʠ ʧʨʠʚʠʣʝʛʠʡ GRANT (ʯʫʪʴ ʧʦʟʞʝ 

ʨʘʩʩʤʦʪʨʠʤ ʚ ʵʪʦʡ ʛʣʘʚʝ). 

 

ROLE role_name - ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʦʣʝʡ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʷʪʩʷ ʯʣʝʥʘʤʠ ʩʦʟʜʘʚʘʝʤʦʡ ʨʦʣʠ (ʧʦ ʩʫʪʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʦʚʘʷ ʨʦʣʴ ʩʪʘʥʦʚʠʪʩʷ çʛʨʫʧʧʦʡè). 
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʩʪʝʤʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤ ʢʦʤʘʥʜʫ pg_roles: 

SELECT rolname FROM pg_roles; 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʘʢʪʫʘʣʴʥʳʭ ʨʦʣʝʡ/ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

SELECT usename, usesuper FROM pg_catalog.pg_user; 

 

ʄʝʪʘʢʦʤʘʥʜʘ \du ʧʨʦʛʨʘʤʤʳ psql ʪʘʢʞʝ ʧʦʣʝʟʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʦʣʝʡ, ʟʘʦʜʥʦ ʧʦʩʤʦʪʨʠʤ ʠ ʚʳʜʘʥʥʳʝ ʧʨʘʚʘ. 

 

 
 

ʉʦʟʜʘʜʠʤ ʨʦʣʴ: 

CREATE ROLE test; 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʥʝʸ ʠ ʝʸ ʧʨʘʚʘ: 

SELECT * FROM pg_catalog.pg_user; 
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ʀʣʠ ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ: 

\du 

 

 
 

ʀ ʚʠʜʠʤ, ʯʪʦ ʇʦʩʪʛʨʝʩ ʥʝ ʩʯʠʪʘʝʪ ʵʪʫ ʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʘʢ ʢʘʢ ʫ ʥʝʸ 

ʥʝʪ ʧʨʘʚʘ ʥʘ ʣʦʛʠʥ (cannot login). 

 

ɼʘʜʠʤ ʨʦʣʠ ʣʦʛʠʥ: 

ALTER USER test LOGIN; 

 

ʇʦʧʨʦʙʫʝʤ ʟʘʢʦʥʥʝʢʪʠʪʴʩʷ: 

\c ï test 

 

 
 

ʀ ʚʠʜʠʤ ʦʰʠʙʢʫ.  

 

ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʝ ʤʝʥʷʣʠ ʙʘʟʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 

ʇʦʩʪʛʨʝʩʘ, ʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʟʨʝʰʸʥ ʚʭʦʜ ʪʦʣʴʢʦ ʜʦʚʝʨʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʣʠʥʫʢʩ ʯʝʨʝʟ unix socket88. ʄʳ ʧʨʦʩʪʦ ʟʘʰʣʠ ʚ ʣʠʥʫʢʩ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

postgres ʠ ʟʘʧʫʩʪʠʣʠ psql - ʇʦʩʪʛʨʝʩ ʫʚʠʜʝʣ, ʯʪʦ ʤʳ ʟʘʰʣʠ ʧʦʜ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʠʥʫʢʩʘ ʠ ʘʚʪʦʨʠʟʦʚʘʣ ʥʘʤ ʩʚʦʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ postgres.  

  

 
88 Unix socket URL: https://lecturesnet.readthedocs.io/net/low-level/ipc/socket/unix.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 19.10.2021) [3] 

https://lecturesnet.readthedocs.io/net/low-level/ipc/socket/unix.html
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ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʚʭʦʜʘ ʧʦ ʧʘʨʦʣʶ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʫ ʚ 

ʬʘʡʣʝ pg_hba.conf ʠ ʚʢʣʶʯʠʪʴ ʚʭʦʜ ʧʦ ʧʘʨʦʣʶ ʩ ʰʠʬʨʦʚʘʥʠʝʤ scram-sha-

25689 (14 ʚʝʨʩʠʷ) / MD590 (13 ʠ ʥʠʞʝ): 

nano /etc/postgresql/14/main/pg_hba.conf 

peer -> md5 

 

 
 

ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʥʳʭ ʬʘʡʣʘʭ ʥʝʦʙʭʦʜʠʤʦ ʨʝʩʪʘʨʪʦʚʘʪʴ ʢʣʘʩʪʝʨ 

ʠʟ-ʧʦʜ root ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʩʪʫʧʦʤ ʢ sudo: 

pg_ctlcluster restart 14 main 

 

ɿʘʜʘʜʠʤ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʶ test: 

\password test 

 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ: 

ALTER USER test PASSWORD 'pass$123'; 

  

ʇʦʧʨʦʙʫʝʤ ʟʘʢʦʥʥʝʢʪʠʪʴʩʷ: 

\c - test 

 

ʇʦʣʫʯʠʤ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ: 

\dt 

 

ʇʦʣʫʯʠʤ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ: 

SELECT * FROM t; 

 

 
89 Scram-sha-256 URL: 

https://en.wikipedia.org/wiki/Salted_Challenge_Response_Authentication_Mechanism (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 19.10.2021) [4] 
90 MD5 URL: https://en.wikipedia.org/wiki/MD5 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.10.2021) [5] 

https://en.wikipedia.org/wiki/Salted_Challenge_Response_Authentication_Mechanism
https://en.wikipedia.org/wiki/MD5
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ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʠʣʠ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʪʦʣʴʢʦ ʚ ʩʭʝʤʝ public - ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʧʦʣʫʯʘʝʤ ʪʫʜʘ ʧʨʘʚʘ, ʥʦ ʢ ʜʘʥʥʳʤ ʚ ʯʫʞʦʤ ʦʙʲʝʢʪʝ ʜʦʩʪʫʧ ʦʞʠʜʘʝʤʦ ʥʝ 

ʧʦʣʫʯʠʣʠ.  

ʊʘʢʞʝ ʢʨʦʤʝ ʦʙʱʠʭ ʧʨʘʚ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ, ʩʦʟʜʘʥʠʝ ɹɼ ʠ ʦʩʪʘʣʴʥʳʭ, ʝʩʪʴ 

ʠ ʙʦʣʝʝ ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ ʥʘ ʚʩʝ ʦʙʲʝʢʪʳ ɹɼ - ʧʨʠʚʠʣʝʛʠʠ. ʄʦʞʥʦ ʢʘʢ ʠʭ ʚʳʜʘʪʴ 

GRANT91, ʪʘʢ ʠ ʦʪʦʟʚʘʪʴ REVOKE. ʊʝʤʘ ʦʯʝʥʴ ʦʛʨʦʤʥʘʷ ʧʦ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʝ 

ʧʨʘʚ ʜʦʩʪʫʧʘ, ʟʘʪʨʦʥʝʤ ʝʸ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ.  

 

ʂʦʤʘʥʜʘ GRANT ʠʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʧʝʨʚʘʷ ʥʘʟʥʘʯʘʝʪ 

ʧʨʘʚʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʙʘʟ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘʤ, ʩʪʦʣʙʮʘʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʩʪʦʨʦʥʥʠʤ ʪʘʙʣʠʮʘʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ, ʙʘʟʘʤ ʜʘʥʥʳʭ, 

ʬʫʥʢʮʠʷʤ, ʧʨʦʮʝʜʫʨʘʤ, ʩʭʝʤʘʤ ʠʣʠ ʪʘʙʣʠʯʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʠ ʪ.ʧ.), ʘ ʚʪʦʨʘʷ 

ʥʘʟʥʘʯʘʝʪ ʦʜʥʠ ʨʦʣʠ ʯʣʝʥʘʤʠ ʜʨʫʛʠʭ. ʕʪʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʧʦʭʦʞʠ, ʥʦ 

ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʪʣʠʯʠʡ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʦʪʜʝʣʴʥʦ. 

 

 

 

GRANT ʜʣʷ ʦʙʲʝʢʪʦʚ ʙʘʟ ʜʘʥʥʳʭ 

 

GRANT { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | 

REFERENCES | TRIGGER } 

    [, ...] | ALL [ PRIVILEGES ] } 

    ON { [ TABLE ] table_name [, ...] 

         | ALL TABLES IN SCHEMA schema_name [, ...] } 

    TO role_specification [, ...] [ WITH GRANT OPTION ] 

 

where role_specification can be: 

 

    [ GROUP ] role_name 

  | PUBLIC 

  | CURRENT_ROLE 

  | CURRENT_USER 

  | SESSION_USER 

 

ʕʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʤʘʥʜʳ GRANT ʜʘʸʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʨʦʣʷʤ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʘʚʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʫ ʙʘʟʳ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʳ, ʬʫʥʢʮʠʠ, 

ʧʨʦʮʝʜʫʨʳ, ʚʥʝʰʥʠʝ ʪʘʙʣʠʮʳ ʠ ʪʘʢ ʜʘʣʝʝ). ʕʪʠ ʧʨʘʚʘ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʩʧʠʩʢʫ 

ʠʤʝʶʱʠʭʩʷ, ʝʩʣʠ ʨʦʣʴ ʫʞʝ ʥʘʜʝʣʝʥʘ ʢʘʢʠʤʠ-ʪʦ ʧʨʘʚʘʤʠ. 

 

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ PUBLIC ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʘʚʘ ʜʘʶʪʩʷ ʚʩʝʤ ʨʦʣʷʤ, ʚʢʣʶʯʘʷ 

ʪʝ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʧʦʟʞʝ. PUBLIC ʤʦʞʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ ʥʝʷʚʥʦ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʚʩʝ ʨʦʣʠ. ʃʶʙʘʷ ʢʦʥʢʨʝʪʥʘʷ ʨʦʣʴ 

 
91 GRANT URL: https://www.postgresql.org/docs/14/sql-grant.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.10.2021) [6] 

https://www.postgresql.org/docs/14/sql-grant.html
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ʧʦʣʫʯʠʪ ʚ ʩʫʤʤʝ ʚʩʝ ʧʨʘʚʘ, ʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʝʡ ʠ ʨʦʣʷʤ, ʯʣʝʥʦʤ 

ʢʦʪʦʨʳʭ ʦʥʘ ʷʚʣʷʝʪʩʷ, ʘ ʪʘʢʞʝ ʧʨʘʚʘ, ʜʘʥʥʳʝ ʨʦʣʠ PUBLIC. 

 

ɽʩʣʠ ʫʢʘʟʘʥʦ WITH GRANT OPTION, ʧʦʣʫʯʘʪʝʣʴ ʧʨʘʚʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʜʘʚʘʪʴ ʝʛʦ ʜʨʫʛʠʤ. ɹʝʟ ʵʪʦʛʦ ʫʢʘʟʘʥʠʷ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʩʚʦʠʤ ʧʨʘʚʦʤ ʦʥ ʥʝ 

ʩʤʦʞʝʪ. ɻʨʫʧʧʝ PUBLIC ʧʨʘʚʦ ʧʝʨʝʜʘʯʠ ʧʨʘʚʘ ʜʘʪʴ ʥʝʣʴʟʷ. 

 

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʷʚʥʦ ʜʘʚʘʪʴ ʧʨʘʚʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʫ ʝʛʦ 

ʚʣʘʜʝʣʴʮʫ (ʦʙʳʯʥʦ ʵʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʩʦʟʜʘʚʰʠʡ ʦʙʲʝʢʪ), ʪʘʢ ʢʘʢ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʦʥ ʠʤʝʝʪ ʚʩʝ ʧʨʘʚʘ (ʦʜʥʘʢʦ ʚʣʘʜʝʣʝʮ ʤʦʞʝʪ ʣʠʰʠʪʴ ʩʝʙʷ ʧʨʘʚ ʚ ʮʝʣʷʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ). 

 

ʇʨʘʚʦ ʫʜʘʣʷʪʴ ʦʙʲʝʢʪ ʠʣʠ ʠʟʤʝʥʷʪʴ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʥʝ ʩʯʠʪʘʝʪʩʷ ʥʘʟʥʘʯʘʝʤʳʤ; ʦʥʦ ʥʝʦʪʲʝʤʣʝʤʦ ʩʚʷʟʘʥʦ ʩ ʚʣʘʜʝʣʴʮʝʤ, 

ʪʘʢ ʯʪʦ ʦʪʦʟʚʘʪʴ ʵʪʦ ʧʨʘʚʦ ʠʣʠ ʜʘʪʴ ʝʛʦ ʢʦʤʫ-ʪʦ ʜʨʫʛʦʤʫ ʥʝʣʴʟʷ. ɺʣʘʜʝʣʝʮ ʪʘʢʞʝ 

ʥʝʷʚʥʦ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʚʩʝʤʠ ʧʨʘʚʘʤʠ ʜʣʷ ʩʚʦʝʛʦ ʦʙʲʝʢʪʘ. 

 

ɺʦʟʤʦʞʥʳʝ ʧʨʘʚʘ: 

ǒ SELECT 

ǒ INSERT 

ǒ UPDATE 

ǒ DELETE 

ǒ TRUNCATE 

ǒ REFERENCES 

ǒ TRIGGER 

ǒ CREATE 

ǒ CONNECT 

ǒ TEMPORARY 

ǒ EXECUTE 

ǒ USAGE 

 

ʄʦʞʥʦ ʩʨʘʟʫ ALL PRIVILEGES - ʜʘʸʪ ʮʝʣʝʚʦʡ ʨʦʣʠ ʚʩʝ ʧʨʘʚʘ, 

ʧʨʠʤʝʥʠʤʳʝ ʢ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ PRIVILEGES ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʚ ʇʦʩʪʛʨʝʩʝ, ʭʦʪʷ ʚ ʩʪʘʥʜʘʨʪʝ SQL ʦʥʦ ʪʨʝʙʫʝʪʩʷ. 

 

ʊʘʢʞʝ ʧʦʤʥʠʪʝ ʧʨʦ ʚʣʘʜʝʣʴʮʘ ʦʙʲʝʢʪʘ - ʨʦʣʴ, ʩʦʟʜʘʚʰʘʷ ʦʙʲʝʢʪ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪ ʧʦʣʥʳʝ ʧʨʘʚʘ ʥʘ ʦʙʲʝʢʪ. ʊʘʢʞʝ ʧʨʘʚʘ ʠʤʝʶʪ ʨʦʣʠ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʥʝʸ. ɺʣʘʜʝʣʝʮ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ ʢʦʤʘʥʜʦʡ ALTER ... OWNER 

TO ʨʦʣʴ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ɿʘʡʜʝʤ ʧʦʜ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʜʘʜʠʤ ʧʨʘʚʘ ʥʘ ʚʳʙʦʨʢʫ ʠʟ ʪʘʙʣʠʮʳ t 

ʥʘʰʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ test: 

\c - postgres 

GRANT SELECT ON t TO test; 

\c - test 

SELECT * FROM t; 

 
  

 ɼʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ t ʫʩʧʝʰʥʦ ʧʦʣʫʯʠʣʠ. 
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GRANT ʜʣ ̫ʨʦʣʝʡ 

 

GRANT role_name [, ...] TO role_specification [, ...] 

    [ WITH ADMIN OPTION ] 

    [ GRANTED BY role_specification ] 

 

ʕʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʤʘʥʜʳ GRANT ʚʢʣʶʯʘʝʪ ʨʦʣʴ ʚ ʯʣʝʥʳ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʨʦʣʝʡ. ʏʣʝʥʩʪʚʦ ʚ ʨʦʣʷʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʧʨʘʚʘ, 

ʜʘʥʥʳʝ ʨʦʣʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ ʥʘ ʚʩʝʭ ʝʸ ʯʣʝʥʦʚ. 

ʇʦʣʫʯʠʚʰʠʡ ʯʣʝʥʩʪʚʦ ʚ ʨʦʣʠ ʩ ʫʢʘʟʘʥʠʝʤ WITH ADMIN OPTION ʩʤʦʞʝʪ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʢʣʶʯʘʪʴ ʚ ʯʣʝʥʳ ʵʪʦʡ ʨʦʣʠ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʪʴ ʠʟ ʥʝʸ, ʜʨʫʛʠʝ 

ʨʦʣʠ.  

ʉʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʠ ʙʘʟ ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠʣʠ ʠʩʢʣʶʯʘʪʴ ʣʶʙʳʝ 

ʨʦʣʠ ʠʟ ʣʶʙʳʭ ʨʦʣʝʡ. ʈʦʣʠ ʩ ʧʨʘʚʦʤ CREATEROLE ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʯʣʝʥʩʪʚʦʤ 

ʚ ʣʶʙʳʭ ʨʦʣʷʭ, ʢʨʦʤʝ ʨʦʣʝʡ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʇʦʩʤʦʪʨʝʪʴ ʧʨʘʚʘ ʦʯʝʥʴ ʧʨʦʩʪʦ: 

\dp t -> test=r 

ʠʤʷ_ʨʦʣʠ=xxxx - ʧʨʘʚʘ, ʥʘʟʥʘʯʝʥʥʳʝ ʨʦʣʠ 

     =xxxx - ʧʨʘʚʘ, ʥʘʟʥʘʯʝʥʥʳʝ PUBLIC 

         r - SELECT ("read", ʯʪʝʥʠʝ) 

         w - UPDATE ("write", ʟʘʧʠʩʴ) 

         a - INSERT ("append", ʜʦʙʘʚʣʝʥʠʝ) 

         d - DELETE 

         D - TRUNCATE 

         x - REFERENCES 

         t - TRIGGER 

         X - EXECUTE 

         U - USAGE 

         C - CREATE 

         c - CONNECT 

         T - TEMPORARY 

    

arwdDxt - ALL PRIVILEGES (ʚʩʝ ʧʨʘʚʘ ʜʣʷ ʪʘʙʣʠʮ; ʜʣʷ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʝ) 

         * - ʧʨʘʚʦ ʧʝʨʝʜʘʯʠ ʟʘʜʘʥʥʦʛʦ ʧʨʘʚʘ 

     /yyyy - ʨʦʣʴ, ʥʘʟʥʘʯʠʚʰʘʷ ʵʪʦ ʧʨʘʚʦ 
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REVOKE92 

REVOKE [ GRANT OPTION FOR ] 

    { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES | 

TRIGGER } 

    [, ...] | ALL [ PRIVILEGES ] } 

    ON { [ TABLE ] table_name [, ...] 

         | ALL TABLES IN SCHEMA schema_name [, ...] } 

    FROM role_specification [, ...] 

    [ CASCADE | RESTRICT ] 

 

ʂʦʤʘʥʜʘ REVOKE ʣʠʰʘʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʦʣʝʡ ʧʨʘʚ, ʥʘʟʥʘʯʝʥʥʳʭ 

ʨʘʥʝʝ. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ PUBLIC ʦʙʦʟʥʘʯʘʝʪ ʥʝʷʚʥʦ ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʨʫʧʧʫ ʚʩʝʭ 

ʨʦʣʝʡ. 

ʃʶʙʘʷ ʢʦʥʢʨʝʪʥʘʷ ʨʦʣʴ ʧʦʣʫʯʘʝʪ ʚ ʩʫʤʤʝ ʧʨʘʚʘ, ʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʝʡ, ʧʨʘʚʘ, ʜʘʥʥʳʝ ʣʶʙʦʡ ʨʦʣʠ, ʚ ʢʦʪʦʨʫʶ ʦʥʘ ʚʢʣʶʯʝʥʘ, ʘ ʪʘʢʞʝ ʧʨʘʚʘ, ʜʘʥʥʳʝ 

ʛʨʫʧʧʝ PUBLIC. ʇʦʵʪʦʤʫ, ʥʘʧʨʠʤʝʨ, ʣʠʰʝʥʠʝ PUBLIC ʧʨʘʚʘ SELECT ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʚʩʝ ʨʦʣʠ ʣʠʰʘʪʩʷ ʧʨʘʚʘ SELECT ʜʣʷ ʜʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ: ʦʥʦ ʩʦʭʨʘʥʠʪʩʷ ʫ ʪʝʭ ʨʦʣʝʡ, ʢʦʪʦʨʳʤ ʦʥʦ ʜʘʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ, ʯʝʨʝʟ ʜʨʫʛʫʶ ʨʦʣʴ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʣʠʰʝʥʠʝ ʧʨʘʚʘ SELECT 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʥʝ ʧʦʚʣʠʷʪʴ ʥʘ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʘʚʦʤ SELECT, ʝʩʣʠ ʵʪʦ ʧʨʘʚʦ ʜʘʥʦ ʛʨʫʧʧʝ PUBLIC ʠʣʠ ʜʨʫʛʦʡ ʨʦʣʠ, ʚ ʢʦʪʦʨʫʶ 

ʦʥ ʚʢʣʶʯʸʥ. 

 

ɽʩʣʠ ʫʢʘʟʘʥʦ GRANT OPTION FOR, ʦʪʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʘʚʦ ʧʝʨʝʜʘʯʠ 

ʧʨʘʚʘ, ʥʦ ʥʝ ʩʘʤʦ ʧʨʘʚʦ. ɹʝʟ ʵʪʦʛʦ ʫʢʘʟʘʥʠʷ ʦʪʟʳʚʘʝʪʩʷ ʠ ʧʨʘʚʦ, ʠ ʧʨʘʚʦ 

ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʠʤ. 

 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʧʨʘʚʦʤ ʩ ʧʨʘʚʦʤ ʧʝʨʝʜʘʯʠ ʠ ʦʥ ʜʘʣ ʝʛʦ 

ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʟʘʚʠʩʠʤʳʤ (inherited). ʂʦʛʜʘ ʧʝʨʚʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʣʠʰʘʝʪʩʷ ʩʘʤʦʛʦ ʧʨʘʚʘ ʠʣʠ ʧʨʘʚʘ ʧʝʨʝʜʘʯʠ ʠ ʩʫʱʝʩʪʚʫʶʪ 

ʟʘʚʠʩʠʤʳʝ ʧʨʘʚʘ, ʵʪʠ ʟʘʚʠʩʠʤʳʝ ʧʨʘʚʘ ʪʘʢʞʝ ʦʪʟʳʚʘʶʪʩʷ, ʝʩʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʫʢʘʟʘʥʦ CASCADE; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʮʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʦʰʠʙʢʦʡ.  

 

ʂʦʛʜʘ ʦʪʟʳʚʘʝʪʩʷ ʧʨʘʚʦ ʜʦʩʪʫʧʘ ʢ ʪʘʙʣʠʮʝ, ʩ ʥʠʤ ʚʤʝʩʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʪʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʪʘʙʣʠʮʳ (ʝʩʣʠ ʪʘʢʠʝ 

ʧʨʘʚʘ ʟʘʜʘʥʳ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʨʦʣʠ ʙʳʣʠ ʜʘʥʳ ʧʨʘʚʘ ʜʣʷ ʪʘʙʣʠʮʳ, 

ʣʠʰʝʥʠʝ ʨʦʣʠ ʪʘʢʠʭ ʞʝ ʧʨʘʚ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʩʪʦʣʙʮʦʚ ʥʠ ʥʘ ʯʪʦ ʥʝ ʚʣʠʷʝʪ. 

 

ʊʘʢʞʝ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʪʟʳʚʘʪʴ ʪʦʣʴʢʦ ʪʝ 

ʧʨʘʚʘ, ʢʦʪʦʨʳʝ ʦʥ ʜʘʣ ʜʨʫʛʦʤʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

A ʜʘʣ ʧʨʘʚʦ ʩ ʧʨʘʚʦʤ ʧʝʨʝʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʶ B, ʘ ʧʦʣʴʟʦʚʘʪʝʣʴ B, ʚ ʩʚʦʶ 

 
92 REVOKE URL: https://www.postgresql.org/docs/14/sql-revoke.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.10.2021) 
[7] 

https://www.postgresql.org/docs/14/sql-revoke.html
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ʦʯʝʨʝʜʴ, ʜʘʣ ʵʪʦ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʪʝʣʶ C, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ A ʥʝ ʩʤʦʞʝʪ ʣʠʰʠʪʴ 

ʵʪʦʛʦ ʧʨʘʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ C.  

 

ɺʤʝʩʪʦ ʵʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ A ʤʦʞʝʪ ʣʠʰʠʪʴ ʧʨʘʚʘ ʧʝʨʝʜʘʯʠ ʧʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ B ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨ CASCADE, ʯʪʦʙʳ ʵʪʦʛʦ ʧʨʘʚʘ ʧʦ 

ʮʝʧʦʯʢʝ ʣʠʰʠʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ C. ʀʣʠ ʞʝ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʠ A, ʠ B ʜʘʣʠ ʦʜʥʦ ʠ 

ʪʦ ʞʝ ʧʨʘʚʦ C, ʪʦ A ʩʤʦʞʝʪ ʦʪʦʟʚʘʪʴ ʧʨʘʚʦ, ʢʦʪʦʨʦʝ ʜʘʣ ʦʥ, ʥʦ ʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

B, ʪʘʢ ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ C ʚʩʸ ʨʘʚʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʵʪʦ ʧʨʘʚʦ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ ʨʷʜ ʪʦʥʢʦʩʪʝʡ. 

 

 

ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ testdb ʠ ʟʘʡʜʸʤ ʚ ʩʦʟʜʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres: 

CREATE DATABASE testdb; 

\c testdb 

 

ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʩʭʝʤʫ testnm: 

CREATE SCHEMA testnm; 

 

ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʪʘʙʣʠʮʫ t1 ʩ ʦʜʥʦʡ ʢʦʣʦʥʢʦʡ c1 ʪʠʧʘ integer: 

CREATE TABLE t1(c1 integer); 

 

ɺʩʪʘʚʠʤ ʩʪʨʦʢʫ ʩʦ ʟʥʘʯʝʥʠʝʤ 1: 

INSERT INTO t1 VALUES (1); 

 

 
 

ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʨʦʣʴ readonly: 

CREATE ROLE readonly; 

 

ɼʘʜʠʤ ʥʦʚʦʡ ʨʦʣʠ ʧʨʘʚʦ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʝ ʜʘʥʥʳʭ testdb: 

GRANT CONNECT ON DATABASE testdb TO readonly; 

 

ɼʘʜʠʤ ʥʦʚʦʡ ʨʦʣʠ ʧʨʘʚʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʭʝʤʳ testnm: 

GRANT USAGE ON SCHEMA testnm TO readonly; 
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ʀ ʧʨʘʚʦ ʥʘ select ʜʣʷ ʚʩʝʭ ʪʘʙʣʠʮ ʩʭʝʤʳ testnm: 

GRANT SELECT ON ALL TABLES IN SCHEMA testnm TO readonly; 

 

 
 

ʉʦʟʜʘʜʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷ testread ʩ ʧʘʨʦʣʝʤ test123: 

CREATE USER testread WITH PASSWORD 'test123'; 

 

ʇʨʝʜʦʩʪʘʚʠʤ ʨʦʣʴ readonly ʧʦʣʴʟʦʚʘʪʝʣʶ testread: 

GRANT readonly TO testread; 

 

ɿʘʡʜʸʤ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ testread ʚ ʙʘʟʫ ʜʘʥʥʳʭ testdb: 

\c testdb testread 

 

ɺʳʙʝʨʝʤ ʚʩʝ ʟʘʧʠʩʠ ʠʟ ʪʘʙʣʠʮʳ t1:  

SELECT * FROM t1; 

 

 
 

ʇʦʯʝʤʫ ʥʝʪ ʜʦʩʪʫʧʘ? 
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʩʧʠʩʦʢ ʪʘʙʣʠʮ: 

\dt 

 
 

ɺʩʸ ʧʨʦʩʪʦ. ɺʩʧʦʤʠʥʘʝʤ ʧʨʦ search_path - ʪʘʙʣʠʮʘ ʩʦʟʜʘʥʘ ʚ ʩʭʝʤʝ 

public, ʘ ʥʝ testnm. ʇʨʘʚ ʥʘ public ʜʣʷ ʨʦʣʠ readonly ʤʳ ʥʝ ʜʘʚʘʣʠ. 

 

ɺʝʨʥʸʤʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ testdb ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ postgres: 

\c testdb postgres 

 

ʋʜʘʣʠʤ ʪʘʙʣʠʮʫ t1: 

DROP TABLE t1; 

 

ʉʦʟʜʘʜʠʤ ʝʸ ʟʘʥʦʚʦ, ʥʦ ʫʞʝ ʩ ʷʚʥʳʤ ʫʢʘʟʘʥʠʝʤ ʠʤʝʥʠ ʩʭʝʤʳ testnm: 

CREATE TABLE testnm.t1(c1 integer); 

 

ɺʩʪʘʚʠʤ ʩʪʨʦʢʫ ʩʦ ʟʥʘʯʝʥʠʝʤ 1 ʚ ʪʘʙʣʠʮʫ t1 ʩ ʫʢʘʟʘʥʠʝʤ ʩʭʝʤʳ testnm: 

INSERT INTO testnm.t1 VALUES (1); 

 

 
 

ɿʘʡʜʸʤ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ testread ʚ ʙʘʟʫ ʜʘʥʥʳʭ testdb: 

\c testdb testread 

 

ɺʳʙʝʨʝʤ ʚʩʝ ʟʘʧʠʩʠ ʠʟ ʪʘʙʣʠʮʳ t1:  

SELECT * FROM testnm.t1; 

 

 
 

ʀ ʦʧʷʪʴ ʥʝʪ ʜʦʩʪʫʧʘ. ʂʘʢ ʜʫʤʘʝʪʝ, ʧʦʯʝʤʫ? 
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ʇʦʪʦʤʫ ʯʪʦ GRANT SELECT ON ALL TABLES IN SCHEMA testnm TO 

readonly; ʜʘʣ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʪʘʙʣʠʮ, 

ʘ ʪʘʙʣʠʮʘ t1 ʧʝʨʝʩʦʟʜʘʚʘʣʘʩʴ. 

 

ʏʪʦ ʞʝ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʪʘʢʦʝ ʙʦʣʴʰʝ ʥʝ ʧʦʚʪʦʨʷʣʦʩʴ? ɿʘʜʘʜʠʤ ʧʨʘʚʘ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 

\c testdb postgres;  

ALTER DEFAULT PRIVILEGES IN SCHEMA testnm GRANT SELECT ON 

TABLES TO readonly;  

\c testdb testread; 

SELECT * FROM testnm.t1; 

 

 
 

ʀ ʦʧʷʪʴ ʥʝʪ ʜʦʩʪʫʧʘé  

 

ʇʦʪʦʤʫ ʯʪʦ ALTER DEFAULT ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʜʣʷ ʥʦʚʳʭ 

ʪʘʙʣʠʮ. ʅʘʜʦ ʧʝʨʝʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʠʣʠ grant select ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ. 

 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʘʩʧʝʢʪ - ʧʨʦ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʦʟʜʘʜʠʤ ʜʨʫʛʫʶ ʪʘʙʣʠʮʫ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ testdb: 

CREATE TABLE t2(c1 integer);  

 

ɼʦʙʘʚʠʤ ʪʫʜʘ ʦʜʥʫ ʟʘʧʠʩʴ: 

INSERT INTO t2 VALUES (2); 

 

 
 

ʋ ʥʘʩ ʚʩʸ ʧʦʣʫʯʠʣʦʩʴ, ʅʆ ʥʘʤ ʞʝ ʥʠʢʪʦ ʧʨʘʚ ʥʝ ʜʘʚʘʣ ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ 

ʠ insert ʚ ʥʠʭ ʧʦʜ ʨʦʣʴʶ readonly? 
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ʕʪʦ ʚʩʸ ʧʦʪʦʤʫ, ʯʪʦ search_path ʫʢʘʟʳʚʘʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʭʝʤʫ 

public. ɸ ʩʭʝʤʘ public ʩʦʟʜʘʸʪʩʷ ʚ ʢʘʞʜʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʀ grant ʥʘ 

ʚʩʝ ʜʝʡʩʪʚʠʷ ʚ ʵʪʦʡ ʩʭʝʤʝ ʜʘʸʪʩʷ ʨʦʣʠ public. ɸ ʨʦʣʴ public ʜʦʙʘʚʣʷʝʪʩʷ ʚʩʝʤ 

ʥʦʚʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʚ ʩʭʝʤʝ public ʣʶʙʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʝʩʣʠ ʫ ʥʝʛʦ ʝʩʪʴ ʧʨʘʚʦ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʪʦʡ ʙʘʟʝ ʜʘʥʥʳʭ.  

 

ʏʪʦʙʳ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʟʘʙʳʪʴ ʧʨʦ ʨʦʣʴ public - ʘ ʚ ʧʨʦʜʘʢʰʥ ʙʘʟʝ ʜʘʥʥʳʭ 

ʧʨʦ ʥʝʸ ʣʫʯʰʝ ʟʘʙʳʪʴ - ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ:  

\c testdb postgres;  

REVOKE CREATE ON SCHEMA public FROM public;  

REVOKE ALL ON DATABASE testdb FROM public;  

\c testdb testread; 

 

 
 

ʀ ʧʦʧʨʦʙʫʝʤ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ: 

CREATE TABLE t3(c1 integer);  

 
  

ʆʞʠʜʘʝʤʦ, ʫ ʥʘʩ ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʣʦʩʴ. 

 

ɺʨʝʤʝʥʥʫʶ ʪʘʙʣʠʮʫ ʫ ʥʘʩ ʪʦʞʝ ʩʦʟʜʘʪʴ ʥʝ ʧʦʣʫʯʠʪʩʷ: 

 CREATE TEMP TABLE t3(c1 integer); 
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ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʦʙʩʫʜʠʣʠ, ʢʘʢ ʚʳʜʘʪʴ ʠ ʟʘʙʨʘʪʴ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ 

ʦʙʲʝʢʪʘʤ. ʂʘʢ ʠʟʤʝʥʠʪʴ ʧʨʘʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʞʫʨʥʘʣʳ ʠ ʜʣʷ ʯʝʛʦ ʦʥʠ 

ʥʫʞʥʳ. 
  

 

 

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/07/users.txt 

 

  

 

 

 

 

  

https://github.com/aeuge/Postgres14book/blob/main/scripts/07/users.txt
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8. ɾʫʨʥʘʣʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʞʫʨʥʘʣʳ ʠ ʟʘʯʝʤ ʦʥʠ ʥʫʞʥʳ. 

ɺʩʧʦʤʥʠʤ, ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʳʛʣʷʜʠʪ ʩʭʝʤʘ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ: 

 

 

 

ʇʠʰʝʤ ʚʩʝ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨʥʳʡ ʢʵʰ,ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʚʳʛʨʫʞʘʶʪʩʷ ʥʘ ʜʠʩʢ 

ʧʦ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ɺ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ, ʝʩʣʠ ʜʘʥʥʳʭ ʥʝ ʭʚʘʪʘʝʪ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ, ʤʳ ʠʭ ʩʯʠʪʳʚʘʝʤ ʩ ʜʠʩʢʘ. ɺ ʵʪʦʡ ʩʭʝʤʝ ʝʩʪʴ ʜʚʘ ʤʦʤʝʥʪʘ:  

ǒ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʦʯʝʥʴ ʙʳʩʪʨʘ, ʥʦ ʝʸ ʤʘʣʦ 

ǒ ʞʸʩʪʢʠʡ ʜʠʩʢ (RAID93, SSD94, NVMe95) ʦʛʨʦʤʥʳʡ, ʥʦ ʤʝʜʣʝʥʥʳʡ 

 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʸʤ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʵʪʦʡ ʩʭʝʤʳ.  

 

 

  

 
93 RAID URL: https://en.wikipedia.org/wiki/RAID (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 21.10.2021) [1] 
94 SSD URL: https://en.wikipedia.org/wiki/Solid-state_drive (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 21.10.2021) [2] 
95 NVMe URL: https://en.wikipedia.org/wiki/NVM_Express (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 21.10.2021) [3] 

https://en.wikipedia.org/wiki/RAID
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/NVM_Express
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ɹʫʬʝʨʥʳʡ ʢʵʰ96. 

ʂʘʞʜʳʡ ʙʫʬʝʨ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʜʘʥʥʳʭ ʠ ʟʘʛʦʣʦʚʢʘ. ʈʘʟʤʝʨ ʧʦ 

ʫʤʦʣʯʘʥʠʶ 8 ʂʙ. ɿʘʛʦʣʦʚʦʢ ʩʦʜʝʨʞʠʪ: 

ǒ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥʠʮʳ ʥʘ ʜʠʩʢʝ (ʬʘʡʣ ʠ ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ ʚ ʥʸʤ) 

ǒ ʯʠʩʣʦ ʦʙʨʘʱʝʥʠʡ ʢ ʙʫʬʝʨʫ (ʩʯʸʪʯʠʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʞʜʳʡ ʨʘʟ, 

ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʯʠʪʘʝʪ ʠʣʠ ʠʟʤʝʥʷʝʪ ʙʫʬʝʨ, ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʘʯʝʥʠʝ 

5) 

ǒ ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʥʘ ʩʪʨʘʥʠʮʝ ʠʟʤʝʥʠʣʠʩʴ ʠ ʨʘʥʦ ʠʣʠ 

ʧʦʟʜʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʥʘ ʜʠʩʢ (ʛʨʷʟʥʳʡ ʙʫʬʝʨ) 

 

ʀʟʥʘʯʘʣʴʥʦ ʢʵʰ ʩʦʜʝʨʞʠʪ: 

ǒ ʧʫʩʪʳʝ ʙʫʬʝʨʳ, ʠ ʚʩʝ ʦʥʠ ʩʚʷʟʘʥʳ ʚ ʩʧʠʩʦʢ ʩʚʦʙʦʜʥʳʭ ʙʫʬʝʨʦʚ 

ǒ ʫʢʘʟʘʪʝʣʴ ʥʘ çʩʣʝʜʫʶʱʫʶ ʞʝʨʪʚʫè ʧʨʠ ʚʳʪʝʩʥʝʥʠʠ ʩʪʘʨʳʭ 

ʙʫʬʝʨʦʚ 

ǒ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʵʰ-ʪʘʙʣʠʮʘ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ 

ʩʪʨʘʥʠʮʫ ʚ ʢʵʰʝ 

ʈʘʟʤʝʨ ʙʫʬʝʨʥʦʛʦ ʢʵʰʘ ʟʘʜʘʸʪʩʷ ʧʘʨʘʤʝʪʨʦʤ shared_buffers (ʝʛʦ 

ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʧʝʨʝʟʘʧʫʩʢʘ ʩʝʨʚʝʨʘ). 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʙʫʬʝʨʥʦʛʦ ʢʵʰʘ: 

 

 
 

  

 
96 WAL ʚ PostgreSQL: 1. ɹʫʬʝʨʥʳʡ ʢʝʰ URL: 
https://habr.com/ru/company/postgrespro/blog/458186/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.09.2021) [4] 
 

https://habr.com/ru/company/postgrespro/blog/458186/
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ʇʨʠ ʟʘʧʨʦʩʝ ʚ ɹɼ ʟʘ ʜʘʥʥʳʤʠ, ʜʚʠʞʦʢ ʩʤʦʪʨʠʪ ʚ ʭʵʰ-ʪʘʙʣʠʮʝ - ʝʩʪʴ ʣʠ 

ʥʫʞʥʳʝ ʜʘʥʥʳʝ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ - ʙʫʬʝʨʥʦʤ ʢʵʰʝ. ʇʨʠ ʵʪʦʤ ʩʪʨʘʥʠʮʳ 

ʤʦʛʫʪ ʙʳʪʴ ʪʨʸʭ ʪʠʧʦʚ:  

ǒ ʩʝʨʳʤ ʮʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʙʣʦʢʠ ʩ ʜʘʥʥʳʤʠ  

ǒ ʙʝʣʳʤ ʧʫʩʪʳʝ 

ǒ ʢʨʘʩʥʳʤ (ʚ ʧʝʯʘʪʥʦʡ ʚʝʨʩʠʠ ʙʦʣʝʝ ʪʝʤʥʳʡ ʙʣʦʢ ʚʪʦʨʦʡ ʧʦ ʩʯʝʪʫ 

ʩʚʝʨʭʫ) ʦʪʤʝʯʝʥ ʙʣʦʢ ʩ ʠʟʤʝʥʸʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʛʨʷʟʥʳʤʠ (dirty) - 

ʢʘʢʘʷ-ʪʦ ʪʨʘʥʟʘʢʮʠʷ ʠʟʤʝʥʠʣʘ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ)  

 

ɻʨʷʟʥʳʝ ʩʪʨʘʥʠʮʳ ʜʦʣʞʥʳ ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʞʸʩʪʢʠʡ ʜʠʩʢ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʫʢʚʝ D ʚ ʪʝʨʤʠʥʝ ACID 

(Durability/ʅʘʜʸʞʥʦʩʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʜʘʥʥʳʭ ʧʨʠ ʩʙʦʝ. ʏʫʪʴ ʜʘʣʴʰʝ ʨʘʟʙʝʨʸʤ ʤʦʤʝʥʪ, ʢʘʢ ʵʪʦ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʎʠʬʨʘ ʚ ʢʘʞʜʦʤ ʙʫʬʝʨʝ - ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʜʘʥʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʙʫʬʝʨʫ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 5. ʅʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʪʩʣʝʞʠʚʘʪʴ ʩʘʤʳʝ ʯʘʩʪʦ ʪʨʝʙʫʝʤʳʝ ʜʘʥʥʳʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ 0 ʦʥʠ ʙʫʜʫʪ 

ʧʦʪʠʭʦʥʴʢʫ ʚʳʪʝʩʥʷʪʴʩʷ - ʥʘ ʚʩʝʭ ʤʝʩʪʘ ʥʝ ʭʚʘʪʠʪ. ʈʷʜʦʤ ʩ ʮʠʬʨʦʡ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʱʝʥʠʡ ʝʩʪʴ ʝʱʸ ʙʣʦʢ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʥʳʤʠ ʜʘʥʥʳʤʠ, ʜʘʣʴʰʝ ʫʞʝ ʭʨʘʥʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʘʥʥʳʝ.  

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʟʘʧʨʦʩʠʪʴ ʜʘʥʥʳʝ ʠ ʚʳʙʨʘʪʴ ʧʫʩʪʦʡ ʙʫʬʝʨ 

ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʩʧʠʩʦʢ ʧʫʩʪʳʭ ʙʫʬʝʨʦʚ: 

 

 
 

ʆʥʘ ʭʨʘʥʠʪ ʫʢʘʟʘʪʝʣʠ ʥʘ ʧʫʩʪʳʝ ʙʫʬʝʨʳ. 
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ʀʪʘʢ, ʩʥʘʯʘʣʘ ʠʱʝʤ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ ʧʦ ʭʵʰʫ. ɽʩʣʠ ʥʫʞʥʘʷ ʩʪʨʘʥʠʮʘ 

ʥʘʡʜʝʥʘ ʚ ʢʵʰʝ, ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ çʟʘʢʨʝʧʠʪʴè ʙʫʬʝʨ (ʫʚʝʣʠʯʠʪʴ ʩʯʸʪʯʠʢ pin 

count, ʢʨʘʩʥʘʷ ʙʫʣʘʚʢʘ (ʚ ʧʝʯʘʪʥʦʡ ʚʝʨʩʠʠ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʯʫʪʴ ʚʳʰʝ ʠ ʧʨʘʚʝʝ 

ʮʠʬʨʳ 3), ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʤ ʥʫʞʥʘ ʜʘʥʥʘʷ ʩʪʨʘʥʠʮʘ) ʠ ʫʚʝʣʠʯʠʪʴ 

ʯʠʩʣʦ ʦʙʨʘʱʝʥʠʡ (ʩʯʸʪʯʠʢ usage count): 

 

 
 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʥʝ ʥʘʭʦʜʠʤ ʚ ʭʵʰ-ʪʘʙʣʠʮʝ ʥʫʞʥʦʛʦ ʙʫʬʝʨʘ, ʤʳ ʝʛʦ 

ʟʘʧʨʘʰʠʚʘʝʤ ʠʟ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ: 

 

 
 

ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʙʣʦʢʠ, ʠ ʯʪʦ ʜʝʣʘʪʴ? 
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ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ victim page. ʆʥ ʟʘʥʠʤʘʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʭʦʜʠʪ ʠ ʫʤʝʥʴʰʘʝʪ ʩʯʸʪʯʠʢ usage count. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʫ ʙʫʬʝʨʘ ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ 0 - ʦʥ ʚʳʪʝʩʥʷʝʪʩʷ. ɽʩʣʠ ʜʘʥʥʳʝ ʥʝ ʤʦʜʠʬʠʮʠʨʦʚʘʣʠʩʴ, ʦʥ ʧʨʦʩʪʦ 

ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʩʧʠʩʦʢ ʩʚʦʙʦʜʥʳʭ ʙʫʬʝʨʦʚ, ʘ ʝʩʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʣʠʩʴ - 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʜʠʩʢ (ʯʫʪʴ ʜʘʣʴʰʝ ʦʙʩʫʜʠʤ ʢʘʢ). 
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ʅʦ, ʦʧʷʪʴ ʞʝ, ʝʩʪʴ ʥʶʘʥʩ - ʙʫʬʝʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʨʝʧʣʸʥ (ʙʫʣʘʚʢʘ) - ʪʦ ʝʩʪʴ 

ʦʥ ʝʱʸ ʥʫʞʝʥ ʚ ʢʘʢʦʡ-ʪʦ ʪʨʘʥʟʘʢʮʠʠ: 

 

 
 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʬʝʨ ʟʘʧʠʩʘʣʩʷ ʥʘ ʜʠʩʢ. ʇʨʠ ʵʪʦʤ, ʩʪʦʠʪʴ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʚʩʸ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʘʥʠʮʘʤʠ ʧʦ 8 ʂʙ - ʥʠʢʪʦ ʢʦʥʢʨʝʪʥʫʶ ʩʪʨʦʢʫ ʥʝ ʧʠʰʝʪ, ʠ ʥʘ ʝʛʦ 

ʤʝʩʪʦ ʟʘʛʨʫʟʠʣʠ ʜʘʥʥʳʝ ʠʟ ɹɼ. 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ/ʚʳʛʨʫʟʢʘ ʜʘʥʥʳʭ ʚ ɹɼ.  
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ɽʩʪʴ ʝʱʸ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ - ʟʘʛʨʫʟʢʘ ʠ ʚʳʛʨʫʟʢʘ ʦʜʥʦʨʘʟʦʚʳʭ 

ʜʘʥʥʳʭ. ʇʨʦʠʩʭʦʜʠʪ ʧʨʠ: 

ǒ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʯʪʝʥʠʠ - SELECT * ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʥʝʩʢʦʣʴʢʦ 

ʦʧʝʨʘʮʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ǒ ʦʯʠʩʪʢʝ (VACUUM) 

ǒ ʤʘʩʩʦʚʦʡ ʟʘʧʠʩʠ (COPY, CTAS) 

ʈʝʰʝʥʠʝ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʫʬʝʨʥʦʝ ʢʦʣʴʮʦ - 32 ʙʫʬʝʨʘ, ʢʦʪʦʨʳʝ ʧʦ ʢʨʫʛʫ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʪʘʢʠʭ ʦʜʥʦʤʦʤʝʥʪʥʳʭ ʦʧʝʨʘʮʠʡ. 

 

 

Shared_buffers. 

ʇʦ ʫʤʦʣʯʘʥʠʶ shared_buffers = 128MB. 

ʊʘʢ ʢʘʢ ʙʫʬʝʨʥʳʡ ʢʵʰ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ çʘʢʪʠʚʥʳʝè ʜʘʥʥʳʝ: 

ǒ ʧʨʠ ʤʝʥʴʰʝʤ ʨʘʟʤʝʨʝ ʧʦʩʪʦʷʥʥʦ ʚʳʪʝʩʥʷʶʪʩʷ ʧʦʣʝʟʥʳʝ ʩʪʨʘʥʠʮʳ 

ǒ ʧʨʠ ʙʦʣʴʰʝʤ ʨʘʟʤʝʨʝ ʙʝʩʩʤʳʩʣʝʥʥʦ ʨʘʩʪʫʪ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 

ǒ ʥʘʯʘʣʴʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ - 25% ʆɿʋ 

 

ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʚʦʡʥʦʝ ʢʵʰʠʨʦʚʘʥʠʝ - ʝʩʣʠ ʩʪʨʘʥʠʮʳ ʥʝʪ ʚ ʢʵʰʝ ʉʋɹɼ, 

ʦʥʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʢʵʰʝ ʆʉ, ʥʦ ʘʣʛʦʨʠʪʤ ʚʳʪʝʩʥʝʥʠʷ ʆʉ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʩʧʝʮʠʬʠʢʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʜʘʥʥʳʝ ʚʨʝʤʝʥʥʳʭ ʪʘʙʣʠʮ: 

ǒ ʚʠʜʥʳ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʩʝʘʥʩʫ - ʥʝʪ ʩʤʳʩʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʢʵʰ 

ǒ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʩʝʘʥʩʘ - ʥʝ ʞʘʣʢʦ ʧʦʪʝʨʷʪʴ ʧʨʠ ʩʙʦʝ 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʯʪʦ ʜʝʣʘʪʴ ʧʨʠ ʩʪʘʨʪʝ ʢʣʘʩʪʝʨʘ ʠʣʠ ʨʝʩʪʘʨʪʝ? ʅʘʤ 

ʩʨʘʟʫ ʥʫʞʥʳ ʜʘʥʥʳʝ, ʞʝʣʘʪʝʣʴʥʦ ʠʟ ʙʫʬʝʨʥʦʛʦ ʧʫʣʘ, ʘ ʥʝ ʩ ʜʠʩʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ - ʫʪʠʣʠʪʘ pg_prewarm - ʟʘʧʦʣʥʷʝʪ ʢʵʰ ʫʢʘʟʘʥʥʳʤʠ 

ʪʘʙʣʠʮʘʤʠ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʇʨʦʚʝʨʠʤ ʨʘʟʤʝʨ ʢʵʰʘ: 

SELECT setting, unit FROM pg_settings WHERE name = 'shared_buffers'; 

 

ʋʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʙʫʬʝʨʦʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ: 

ALTER SYSTEM SET shared_buffers = 200; 

 

ʈʝʩʪʘʨʪʫʝʤ ʢʣʘʩʪʝʨ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʡ: 

sudo pg_ctlcluster 14 main restart 

 

ʉʦʟʜʘʜʠʤ ɹɼ ʠ ʟʘʡʜʸʤ ʚ ʥʝʸ: 

CREATE DATABASE buffer_temp; 

\c buffer_temp 
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ʉʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ: 

CREATE TABLE test(i int); 

 

ʉʛʝʥʝʨʠʨʫʝʤ 100 ʟʥʘʯʝʥʠʡ: 

INSERT INTO test SELECT s.id FROM generate_series(1,100) AS s(id); 

SELECT * FROM test limit 5; 

 

 
 

ʉʦʟʜʘʜʠʤ ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʢʵʰʘ: 

CREATE EXTENSION pg_buffercache; 

 

ʉʦʟʜʘʜʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʠʟ ʙʫʬʝʨʥʦʛʦ ʢʵʰʘ: 

CREATE VIEW pg_buffercache_v AS 

SELECT bufferid, 

    (SELECT c.relname FROM pg_class c WHERE  

pg_relation_filenode(c.oid) = b.relfilenode ) relname, 

    CASE relforknumber 

      WHEN 0 THEN 'main' 

      WHEN 1 THEN 'fsm' 

      WHEN 2 THEN 'vm' 

    END relfork, 

    relblocknumber, 

    isdirty, 

    usagecount 

FROM   pg_buffercache b 

WHERE  b.reldatabase IN ( 0, (SELECT oid FROM pg_database 

WHERE datname = current_database()) ) 

AND b.usagecount IS NOT NULL; 
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ɿʘʧʨʦʩʠʤ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ: 

SELECT * FROM test limit 10; 

 

ʀ ʧʦʩʤʦʪʨʠʤ, ʯʪʦ ʫ ʥʘʩ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ ʩʦ ʩʯʸʪʯʠʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʡ 1: 

SELECT * FROM pg_buffercache_v WHERE relname='test'; 

 

ʆʙʥʦʚʠʤ ʦʜʥʫ ʟʘʧʠʩʴ: 

UPDATE test set i = 2 WHERE i = 1; 

SELECT * FROM pg_buffercache_v WHERE relname='test'; 
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ʋʚʠʜʠʤ ʛʨʷʟʥʫʶ ʩʪʨʘʥʠʮʫ isdirty, ʥʦ ʩʯʸʪʯʠʢ ʫ ʥʘʩ ʩʥʦʚʘ 1 - ʧʦʪʦʤʫ ʯʪʦ ʟʘ 

ʚʨʝʤʷ, ʧʦʢʘ ʚʳʧʦʣʥʷʣʩʷ ʟʘʧʨʦʩ ʥʘ ʦʙʥʦʚʣʝʥʠʝ, ʩʪʨʘʥʠʮʘ ʫʞʝ ʦʢʘʟʘʣʘʩʴ 

ʚʳʪʝʩʥʝʥʘ ʠʟ ʙʫʬʝʨʥʦʛʦ ʢʵʰʘ. 

 

ʊʘʢʞʝ ʤʦʞʝʤ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ñʛʦʨʷʯʠʝò ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʨʘʥʠʮʳ.  

Hot ʛʦʚʦʨʠʤ, ʢʦʛʜʘ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ usagecount > 3: 

SELECT c.relname, 

  count(*) blocks, 

  round( 100.0 * 8192 * count(*) / pg_table_size(c.oid) ) "% of rel", 

  round( 100.0 * 8192 * count(*) FILTER ( 

WHERE b.usagecount > 3) / pg_table_size(c.oid) ) "% hot" 

FROM pg_buffercache b 

JOIN pg_class c ON pg_relation_filenode(c.oid) = b.relfilenode 

WHERE  b.reldatabase IN ( 

      0, (SELECT oid FROM pg_database WHERE datname = 

current_database())) 

AND b.usagecount is not null 

GROUP BY c.relname, c.oid 

ORDER BY 2 DESC 

LIMIT 10; 

 
 

ʀ ʚʠʜʠʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʝʟ ʥʘʛʨʫʟʢʠ ʩʘʤʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ - 

ʩʠʩʪʝʤʥʳʝ ʪʘʙʣʠʮʳ. 

 

 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ ʚʠʜʘ ORDER BY 2 

- ʩʦʨʪʠʨʦʚʢʘ ʧʦ ʚʪʦʨʦʤʫ ʧʦʣʶ ʚ ʟʘʧʨʦʩʝ ʩʝʣʝʢʪ - ʅɽ ʈɽʂʆʄɽʅɼʆɺɸʅʆ! 

ʃʫʯʰʝ ʪʦʯʥʦ ʧʠʩʘʪʴ ʧʦ ʢʘʢʦʤʫ ʧʦʣʶ ʩʦʨʪʠʨʫʝʪʝ! ɽʩʣʠ ʧʦʨʷʜʦʢ ʧʦʣʝʡ ʚʜʨʫʛ 

ʧʦʤʝʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʥʝʦʯʝʚʠʜʝʥ. ɺ ʢʥʠʛʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʥʳʝ 

ʩʢʨʠʧʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʨʘʟ ʪʘʢʦʡ ʩʧʦʩʦʙ. ʈʝʰʠʣ ʦʩʪʘʚʠʪʴ ʠʭ 

ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ.  
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ʉʛʝʥʝʨʠʨʫʝʤ ʟʥʘʯʝʥʠʷ ʩ ʪʝʢʩʪʦʚʳʤʠ ʧʦʣʷʤʠ, ʯʪʦʙʳ ʟʘʥʷʪʴ ʙʦʣʴʰʝ 

ʩʪʨʘʥʠʮ: 

CREATE TABLE test_text(t text); 

INSERT INTO test_text SELECT 'ʩʪʨʦʢʘ '||s.id  

FROM generate_series(1,500) AS s(id); 

SELECT * FROM test_text limit 10; 

SELECT * FROM test_text; 

SELECT * FROM pg_buffercache_v WHERE relname='test_text'; 

 

 
 

ɺʠʜʠʤ ʫʞʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʫʶ ʢʘʨʪʠʥʫ - ʚʩʝ ʪʘʙʣʠʮʳ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʘ ʜʠʩʢ ʝʱʸ ʥʝ ʫʩʧʝʣʦ ʩʢʠʥʫʪʴ ʛʨʷʟʥʳʝ ʙʫʬʝʨʳ isdirty=t. ʊʘʢʞʝ 

ʚʠʜʠʤ ʟʜʝʩʴ ʜʚʘ ʙʣʦʢʘ ʩʦ ʩʪʨʘʥʠʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ 

ʧʫʩʪʦʛʦ ʤʝʩʪʘ ʚ ʩʣʦʝ ʩ ʜʘʥʥʳʤʠ (fsm), ʠ ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ ʚ ʬʘʡʣʝ - 

relblocknumber, ʥʫʤʝʨʘʮʠʷ ʩ 0. 
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ʋʪʠʣʠʪʘ pg_prewarm. 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʦʛʨʝʚ ʢʵʰʘ. ʇʝʨʝʟʘʧʫʩʢʘʝʤ ʢʣʘʩʪʝʨ ʜʣʷ ʦʯʠʩʪʢʠ 

ʙʫʬʝʨʥʦʛʦ ʢʵʰʘ: 

sudo pg_ctlcluster 14 main restart 

 

ʇʦʜʢʣʶʯʘʝʤʩʷ ʢ ɹɼ ʠ ʩʤʦʪʨʠʤ, ʯʪʦ ʢʵʰ ʧʫʩʪ: 

\c buffer_temp 

SELECT * FROM pg_buffercache_v WHERE relname='test_text'; 

 

 
 

ʉʦʟʜʘʸʤ ʨʘʩʰʠʨʝʥʠʝ pg_prewarm: 

CREATE EXTENSION pg_prewarm; 

 

ʇʨʦʛʨʝʚʘʝʤ ʢʵʰ: 

SELECT pg_prewarm('test_text'); 

SELECT * FROM pg_buffercache_v WHERE relname='test_text'; 

 

 
 

ʂʵʰ ʧʨʦʛʨʝʪ. 
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ɺʩʧʦʤʠʥʘʝʤ ʧʝʨʚʫʶ ʩʭʝʤʫ ʠ ʧʦʜʫʤʘʝʤ: ʢʘʢʠʝ ʝʱʸ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʧʨʦʙʣʝʤʳ? 

 

 
 

ʋ ʥʘʩ ʧʨʦʩʪʦ ʤʦʞʝʪ ʫʧʘʩʪʴ ʢʣʘʩʪʝʨ, ʧʨʠʯʠʥ ʤʥʦʞʝʩʪʚʦ. ɸ ʥʘʰʘ ʟʘʜʘʯʘ - 

ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦʩʣʝ ʩʙʦʷ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʫʧʨʝʞʜʘʶʱʝʡ ʟʘʧʠʩʠ - ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʞʫʨʥʘʣ (WAL - write ahead log): 

ǒ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʞʫʨʥʘʣ  

ǒ ʞʫʨʥʘʣʴʥʘʷ ʟʘʧʠʩʴ ʧʦʧʘʜʘʝʪ ʥʘ ʜʠʩʢ ʨʘʥʴʰʝ ʠʟʤʝʥʸʥʥʳʭ ʜʘʥʥʳʭ 

ǒ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʩʙʦʷ - ʧʦʚʪʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʪʝʨʷʥʥʳʭ 

ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʞʫʨʥʘʣʴʥʳʭ ʟʘʧʠʩʝʡ 

 

ʏʪʦ ʪʫʜʘ ʧʦʧʘʜʘʝʪ: 

ǒ ʠʟʤʝʥʝʥʠʝ ʣʶʙʳʭ ʩʪʨʘʥʠʮ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ 

ǒ ʬʠʢʩʘʮʠʷ ʠ ʦʪʤʝʥʘ ʪʨʘʥʟʘʢʮʠʡ - ʙʫʬʝʨʳ XACT 

ʅɽ ʇʆʇɸɼɸʖʊ - ʚʨʝʤʝʥʥʳʝ ʠ ʥʝʞʫʨʥʘʣʠʨʫʝʤʳʝ ʪʘʙʣʠʮʳ 
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ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ: 

 

 
ʊʦ ʝʩʪʴ ʠʟʤʝʥʸʥʥʳʝ ʙʣʦʢʠ ʧʦʧʘʜʘʶʪ ʩʥʘʯʘʣʘ ʚ ʞʫʨʥʘʣ, ʘ ʧʦʪʦʤ ʫʞʝ ʢʦʛʜʘ-

ʥʠʙʫʜʴ (ʪʦʯʥʝʝ ʧʦʩʤʦʪʨʠʤ ʜʘʣʴʰʝ) - ʥʘ ʞʸʩʪʢʠʡ ʜʠʩʢ. ʆʧʷʪʴ ʞʝ, ʞʫʨʥʘʣ ʧʠʰʝʪʩʷ 

ʥʘ ʜʠʩʢ ʥʝ ʚ ʪʫ ʞʝ ʜʦʣʶ ʩʝʢʫʥʜʳ - ʝʩʪʴ ʦʧʨʝʜʝʣʸʥʥʘʷ ʟʘʜʝʨʞʢʘ: 

 

 
 

ɼʘʥʥʳʝ ʜʦʣʞʥʳ ʜʦʡʪʠ ʜʦ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʛʦ ʭʨʘʥʠʣʠʱʘ ʯʝʨʝʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʵʰʠ - ʉʋɹɼ ʩʦʦʙʱʘʝʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʧʦʩʦʙʦʤ, 

ʫʢʘʟʘʥʥʳʤ ʚ wal_sync_method. ʇʨʠ ʵʪʦʤ ʥʝ ʟʘʙʳʚʘʝʤ ʧʨʦ ʘʧʧʘʨʘʪʥʦʝ 

ʢʵʰʠʨʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʷ ʥʝ ʫʯʠʪʳʚʘʶ ʩʝʪʝʚʳʝ ʤʘʩʩʠʚʳ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʘʨʘʤʝʪʨʳ: 

SHOW fsync; 

SHOW wal_sync_method; 

 

 
 

ʀʟʤʝʥʠʪʴ ʠʭ ʤʦʞʝʤ ʚ postgresql.conf. 

 

ʋʪʠʣʠʪʘ pg_test_fsync ʧʦʤʦʛʘʝʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ. 
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ʉʭʝʤʘʪʠʯʝʩʢʠ ʤʝʭʘʥʠʟʤ ʟʘʧʠʩʠ ʞʫʨʥʘʣʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

 

 
 

ʇʠʰʝʤ ʠʟʤʝʥʸʥʥʳʝ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ ʠ ʚ WAL-ʙʫʬʝʨ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʟʘʧʠʩʴ ʠʜʸʪ ʥʝ ʩʨʘʟʫ ʚ ʬʘʡʣ ʣʦʛʦʚ, ʘ ʚ ʙʫʬʝʨ ʬʘʡʣʘ ʣʦʛʦʚ. 

 

ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʙʫʬʝʨ ʩ ʪʝʢʫʱʠʤ ʥʦʤʝʨʦʤ: 

SELECT pg_current_wal_insert_lsn(); 

 

 
 

 
XACT - ʤʫʣʴʪʠʪʨʘʥʟʘʢʮʠʠ ʪʦʞʝ ʧʠʰʫʪ ʩʚʦʠ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ. 
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ʇʦʪʦʤ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʳʟʦʚ 

ʢʦʤʘʥʜʳ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʥʘ ʞʸʩʪʢʠʡ ʜʠʩʢ: 

 

 
 

ʇʦʩʣʝ ʟʘʧʠʩʠ WAL-ʙʫʬʝʨʘ ʥʘ ʜʠʩʢ ʫʞʝ ʧʠʰʫʪʩʷ ʩʘʤʠ ʜʘʥʥʳʝ: 

 

 
 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʧʨʠ ʩʪʘʨʪʝ ʩʝʨʚʝʨʘ ʧʦʩʣʝ ʩʙʦʷ (ʩʦʩʪʦʷʥʠʝ ʢʣʘʩʪʝʨʘ 

ʚ pg_control ʦʪʣʠʯʘʝʪʩʷ ʦʪ çshut downè) ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʡ ʩʮʝʥʘʨʠʡ: 

ǒ ʜʣʷ ʢʘʞʜʦʡ ʞʫʨʥʘʣʴʥʦʡ ʟʘʧʠʩʠ ʦʧʨʝʜʝʣʷʝʤ ʩʪʨʘʥʠʮʫ, ʢ ʢʦʪʦʨʦʡ 

ʦʪʥʦʩʠʪʩʷ ʵʪʘ ʟʘʧʠʩʴ 

ǒ ʧʨʠʤʝʥʷʝʤ ʟʘʧʠʩʴ, ʝʩʣʠ ʝʸ LSN ʙʦʣʴʰʝ, ʯʝʤ LSN ʩʪʨʘʥʠʮʳ 

ǒ ʧʝʨʝʟʘʧʠʩʳʚʘʝʤ ʥʝʞʫʨʥʘʣʠʨʫʝʤʳʝ ʪʘʙʣʠʮʳ init-ʬʘʡʣʘʤʠ 
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ʇʦʜʢʣʶʯʠʤʩʷ ʢ ɹɼ buffer_temp: 

\c buffer_temp 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʝ WAL-ʬʘʡʣʳ: 

SELECT * FROM pg_ls_waldir() LIMIT 10; 

 

ʉʦʟʜʘʜʠʤ ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮ: 

CREATE EXTENSION pageinspect; 

 

ʅʘʯʥʸʤ ʪʨʘʥʟʘʢʮʠʶ: 

BEGIN; 

 

ʇʦʩʤʦʪʨʠʤ ʪʝʢʫʱʫʶ ʧʦʟʠʮʠʷ LSN: 

SELECT pg_current_wal_insert_lsn(); 

 

ʇʦʩʤʦʪʨʠʤ, ʢʘʢʦʡ ʫ ʥʘʩ WAL file: 

SELECT pg_walfile_name('0/182BCA8'); 

 

ʇʦʩʤʦʪʨʠʤ ʧʦʩʣʝʜʥʠʡ ʥʦʤʝʨ LSN ʚ 0 ʩʪʨʘʥʠʮʳ ʪʘʙʣʠʮʳ test_text 

ʠʩʧʦʣʴʟʫʷ ʩʳʨʳʝ ʜʘʥʥʳʝ ʬʫʥʢʮʠʝʡ get_raw_page: 

SELECT lsn FROM page_header(get_raw_page('test_text',0)); 

 

ɿʘʢʦʤʤʠʪʠʤ ʪʨʘʥʟʘʢʮʠʶ: 

COMMIT; 
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ʆʙʥʦʚʠʤ ʩʪʨʦʢʫ: 

UPDATE test_text set t = '1' WHERE t = 'ʩʪʨʦʢʘ 1'; 

 

ʋʚʠʜʠʤ, ʯʪʦ ʢʦʛʜʘ ʪʝʢʫʱʠʡ LSN ʠʟʤʝʥʠʣʩʷ - ʫ ʥʘʩ ʫʞʝ ʜʨʫʛʘʷ ʪʨʘʥʟʘʢʮʠʷ: 

SELECT pg_current_wal_insert_lsn(); 

 

ʊʘʢ ʠ ʠʟʤʝʥʠʣʩʷ LSN ʚ ʩʪʨʘʥʠʮʝ 0, ʛʜʝ ʠʟʤʝʥʠʣʠ ʜʘʥʥʳʝ: 

SELECT lsn FROM page_header(get_raw_page('test_text',0)); 

 

ʇʦʩʤʦʪʨʠʤ, ʩʢʦʣʴʢʦ ʚʩʝʛʦ ʙʘʡʪ ʞʫʨʥʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʧʨʦʰʣʦ ʩ ʪʝʭ ʧʦʨ: 

SELECT '0/182E0D8'::pg_lsn - '0/17E0E80'::pg_lsn; 
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ʇʦʩʤʦʪʨʠʤ ʥʘ ʬʠʟʠʯʝʩʢʠʡ WAL-ʬʘʡʣ, ʯʪʦ ʪʘʤ ʧʨʦʠʟʦʰʣʦ ʤʝʞʜʫ ʵʪʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ LSN: 

/usr/lib/postgresql/14/bin/pg_waldump -p 

/var/lib/postgresql/14/main/pg_wal -s 0/17E0E80 -e 0/182E0D8 

000000010000000000000001 

 

 
 

ɿʜʝʩʴ ʣʠʰʴ ʭʚʦʩʪ - ʪʘʢ ʢʘʢ ʙʦʣʴʰʝ 300 000 ʙʘʡʪ ʟʘ ʵʪʦ ʚʨʝʤʷ ʫʩʧʝʣʦ 

ʧʦʧʘʩʪʴ ʚ ʬʘʡʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʫʚʠʜʠʤ ʚʩʝ SQL-ʢʦʤʘʥʜʳ ʠ ʪʨʘʥʟʘʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ ʟʘ ʵʪʦ ʚʨʝʤʷ. 

 

ɺʦʟʥʠʢʘʶʪ ʠʥʪʝʨʝʩʥʳʝ ʚʦʧʨʦʩʳ. ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʥʫʞʥʦ ʩʙʨʘʩʳʚʘʪʴ ʥʘ 

ʜʠʩʢ WAL-ʬʘʡʣʳ? ʏʪʦ ʜʝʣʘʪʴ ʩ ʛʨʷʟʥʳʤʠ ʙʫʬʝʨʘʤʠ? ʀ ʥʫʞʥʦ ʣʠ ʵʪʦ ʚʦʦʙʱʝ? 

ʄʦʞʥʦ ʞʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʥʘʢʘʪʠʪʴ ʚʩʝ wal?  

 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʠʟʤʝʥʝʥʠʡ ʥʘ ʜʠʩʢ: 

ǒ ʟʘʯʝʤ ʭʨʘʥʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʠʟʤʝʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʫʬʝʨʝ? 

ǒ ʩʢʦʣʴʢʦ ʟʘʡʤʸʪ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʝʩʣʠ ʧʨʦʠʟʦʡʜʝʪ ʩʙʦʡ? 

ǒ ʩʢʦʣʴʢʦ ʤʦʞʝʪ ʠʟʤʝʥʸʥʥʘʷ ʩʪʨʘʥʠʮʘ ʣʝʞʘʪʴ ʚ ʙʫʬʝʨʥʦʤ ʢʵʰʝ? 



141 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʙʳʣ ʧʨʠʜʫʤʘʥ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʝʢ97. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ (checkpoints). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʟʚʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʣʦʚʦ ñʪʦʯʢʘò, ʧʨʦʮʝʩʩ 

ʟʘʧʠʩʠ ʛʨʷʟʥʳʭ ʙʫʬʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʠʥʘʯʝ ʙʳ ʵʪʦ ʧʦʜʚʝʩʠʣʦ 

ʥʘʰ ʩʝʨʚʝʨʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʧʦ ʚʨʝʤʝʥʠ. ʅʘʩʪʨʘʠʚʘʝʪʩʷ ʚ % 

ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ, ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩ ʟʘʧʠʩʠ ʨʘʟʤʳʚʘʝʪʩʷ ʧʦ 

ʚʨʝʤʝʥʠ98. 

 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʪʘʢ: 

 

 
 

ʅʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʝʥʘ ʣʠʥʠʷ ʚʨʝʤʝʥʠ - timeline. ʏʝʢʧʦʡʥʪ ʧʨʦʠʩʭʦʜʠʪ 

ʢʘʞʜʳʝ 5 ʤʠʥʫʪ - ʥʘʯʘʣʦ ʠʟʦʙʨʘʞʝʥʦ ʤʘʣʝʥʴʢʠʤ ʢʚʘʜʨʘʪʦʤ, ʠ ʩʪʨʝʣʢʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʪʦ (ʧʘʨʘʤʝʪʨ checkpoint_timeout - ʦʪ 30 ʩʝʢʫʥʜ ʜʦ 1 ʩʫʪʦʢ), ʣʠʙʦ 

ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʨʝʜʝʣʫ max_wal_size (ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ WAL-ʬʘʡʣʘ - 

ʧʦ ʫʤʦʣʯʘʥʠʶ 1 ɻʙ). ʏʝʢʧʦʡʥʪ ʜʣʠʪʩʷ ʜʦ checkpoint_competition_target - ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ 80% ʦʪ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʯʝʢʧʦʠʥʪʘʤʠ (ʪʦʣʩʪʘʷ ʩʪʨʝʣʢʘ). 

 

  

 
97 Checkpoint URL: https://www.postgresql.org/docs/13/sql-checkpoint.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

23.10.2021) [5] 
98 ʅʘʩʪʨʦʡʢʠ WAL URL: https://www.postgresql.org/docs/13/wal-configuration.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
23.10.2021) [6] 

https://www.postgresql.org/docs/13/sql-checkpoint.html
https://www.postgresql.org/docs/13/wal-configuration.html
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ɸʣʛʦʨʠʪʤ ʨʘʩʪʷʛʠʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʯʝʢʧʦʠʥʪʘ: 

1. ʩʥʘʯʘʣʘ ʩʙʨʘʩʳʚʘʶʪʩʷ ʙʫʬʝʨʳ XACT 

2. ʧʦʤʝʯʘʶʪʩʷ ʛʨʷʟʥʳʝ ʙʫʬʝʨʳ (ʟʥʘʯʦʢ ʤʦʣʥʠʠ ʥʘ ʩʭʝʤʝ) 

 
 

3. ʟʥʘʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ checkpoint_completion_target = 0.8 ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ, ʤʳ ʨʘʩʩʯʠʪʳʚʘʝʤ 

ʨʘʚʥʦʤʝʨʥʫʶ ʟʘʧʠʩʴ 

4. ʧʦʤʝʯʝʥʥʳʝ ʩʪʨʘʥʠʮʳ ʧʦʩʪʝʧʝʥʥʦ ʟʘʧʠʩʳʚʘʶʪʩʷ 

5. ʧʦʤʝʪʢʘ ʫʙʠʨʘʝʪʩʷ ʠʟ ʟʘʛʦʣʦʚʢʘ ʙʫʬʝʨʘ 

 

ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʞʫʨʥʘʣʝ ʚ ʵʪʦ ʚʨʝʤʷ: 

1. ʚ ʞʫʨʥʘʣʝ ʩʦʟʜʘʸʪʩʷ ʟʘʧʠʩʴ ʦ ʟʘʚʝʨʰʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʩ 

ʫʢʘʟʘʥʠʝʤ ʤʦʤʝʥʪʘ ʝʸ ʥʘʯʘʣʘ 

2. ʚ ʬʘʡʣ $PGDATA/global/pg_control ʟʘʧʠʩʳʚʘʝʪʩʷ LSN ʢʦʥʪʨʦʣʴʥʦʡ 

ʪʦʯʢʠ 

... 

Latest checkpoint location: 0/12B35EBB 

é 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʧʨʦʠʟʦʡʜʸʪ ʩʙʦʡ, ʪʦ ʥʘʤ ʥʫʞʥʳ ʜʘʥʥʳʝ ʩ 

ʟʘʚʝʨʰʸʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʠ ʚʩʝ WAL-ʬʘʡʣʳ ʩ ʝʸ ʥʘʯʘʣʘ ʜʦ ʤʦʤʝʥʪʘ ʩʙʦʷ: 

 

 
 

ʅʦ ʜʘʚʘʡʪʝ ʧʦʜʫʤʘʝʤ, ʯʪʦ ʞʝ ʜʝʣʘʪʴ, ʝʩʣʠ ʩʙʦʡ ʧʨʦʠʟʦʡʜʸʪ ʚ ʤʦʤʝʥʪ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ? 

 

 
  

ʇʨʘʚʠʣʴʥʦ, ʟʜʝʩʴ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʝʜʳʜʫʱʘʷ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʸʥʥʘʷ 

ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ: 

 

 
 

ɸʣʛʦʨʠʪʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʩʙʦʷ: 

1. ʥʘʡʪʠ LSN0 ʥʘʯʘʣʘ ʧʦʩʣʝʜʥʝʡ ʟʘʚʝʨʰʸʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ 

2. ʧʨʠʤʝʥʠʪʴ ʢʘʞʜʫʶ ʟʘʧʠʩʴ ʞʫʨʥʘʣʘ, ʥʘʯʠʥʘʷ ʩ LSN0, ʝʩʣʠ LSN ʟʘʧʠʩʠ 

ʙʦʣʴʰʝ, ʯʝʤ LSN ʩʪʨʘʥʠʮʳ 

3. ʧʝʨʝʟʘʧʠʩʘʪʴ ʥʝʞʫʨʥʘʣʠʨʫʝʤʳʝ ʪʘʙʣʠʮʳ init-ʬʘʡʣʘʤʠ 

4. ʚʳʧʦʣʥʠʪʴ ʢʦʥʪʨʦʣʴʥʫʶ ʪʦʯʢʫ 

 

ʈʘʟʤʝʨ WAL-ʬʘʡʣʦʚ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: 

ǒ max_wal_size - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʬʘʡʣʘ. Default 1 ɻʙ 

ǒ min_wal_size - ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʬʘʡʣʘ. Default 100 ʄʙ - 

ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʘʥʥʳʡ ʨʘʟʤʝʨ ʬʘʡʣʘ, ʯʪʦʙʳ ʧʦʩʪʦʷʥʥʦ ʥʝ 

ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʨʘʟʤʝʨ - ʜʝʰʝʚʣʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-

ʚʳʚʦʜʘ 
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ʇʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʩʢʦʣʴʢʦ WAL-ʬʘʡʣʦʚ ʭʨʘʥʠʪ ʩʝʨʚʝʨ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 

ǒ (2 + checkpoint_completion_target) * max_wal_size 

ǒ ʝʱʸ ʥʝ ʧʨʦʯʠʪʘʥʥʳʝ ʯʝʨʝʟ ʩʣʦʪʳ ʨʝʧʣʠʢʘʮʠʠ (ʧʦʛʦʚʦʨʠʤ ʚ ʪʝʤʝ 

ʧʨʦ ʨʝʧʣʠʢʘʮʠʶ) 

ǒ ʝʱʸ ʥʝ ʟʘʧʠʩʘʥʥʳʝ ʚ ʘʨʭʠʚ, ʝʩʣʠ ʥʘʩʪʨʦʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ 

ʘʨʭʠʚʘʮʠʷ (ʨʘʩʩʤʦʪʨʠʤ ʚ ʪʝʤʝ ʧʨʦ ʘʨʭʠʚʘʮʠʶ) 

ǒ ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʧʦ ʦʙʲʸʤʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʠ 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ checkpoint_timeout 

ʠ/ʠʣʠ max_wal_size ʧʨʠʚʦʜʠʪ ʢ ʫʯʘʱʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʩʢʦʨʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʢʨʘʭʘ (ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʫʞʥʦ 

ʤʝʥʴʰʝ ʜʘʥʥʳʭ), ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʚʦʟʥʠʢʘʶʱʫʶ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʯʘʩʪʦʛʦ ʩʙʨʦʩʘ ʠʟʤʝʥʸʥʥʳʭ ʩʪʨʘʥʠʮ ʜʘʥʥʳʭ ʥʘ 

ʜʠʩʢ. 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ʉʦʩʪʦʷʥʠʝ ʢʣʘʩʪʝʨʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʯʝʨʝʟ ʫʪʠʣʠʪʫ pg_controldata. 

ɺʳʧʦʣʥʠʤ ʟʘʧʨʦʩ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʠʥʫʢʩ postgres: 

/usr/lib/postgresql/14/bin/pg_controldata /var/lib/postgresql/14/main/ 

 

 
 

ɺʠʜʠʤ ʚʩʶ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʣʘʩʪʝʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ, ʯʪʦ ʩʪʘʪʫʩ 

ʢʣʘʩʪʝʨʘ ʟʘʧʫʱʝʥ ʠ ʚʩʸ ʚ ʥʦʨʤʝ (in production). 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʡ LSN: 

SELECT pg_current_wal_insert_lsn(); 
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ʀ ʚʳʧʦʣʥʠʤ ʯʝʢʧʦʡʥʪ ʚʨʫʯʥʫʶ: 

CHECKPOINT; 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʥʦʚʳʡ LSN: 

SELECT pg_current_wal_insert_lsn(); 

 

 
 

ʀ ʚʳʪʘʱʠʤ, ʯʪʦ ʞʝ ʫ ʥʘʩ ʧʨʦʠʟʦʰʣʦ ʟʘ ʵʪʦ ʚʨʝʤʷ: 

 /usr/lib/postgresql/14/bin/pg_waldump -p 

/var/lib/postgresql/14/main/pg_wal -s 0/179E6F8 -e 0/179E7E0 

000000010000000000000001 

 

 
 

ʊʘʢ ʢʘʢ ʤʳ ʚʩʸ ʵʪʦ ʩʜʝʣʘʣʠ ʟʘ ʧʘʨʫ ʩʝʢʫʥʜ, ʚʠʜʠʤ, ʯʪʦ ʦʩʦʙʦʛʦ ʥʠʯʝʛʦ ʥʝ 

ʧʨʦʠʟʦʰʣʦ. ʉʪʘʨʪʦʚʘʣʘ ʪʨʘʥʟʘʢʮʠʷ, ʧʨʦʠʟʦʰʸʣ ʯʝʢʧʦʡʥʪ ʠ ʟʘʧʫʱʝʥʘ ʝʱʸ ʦʜʥʘ 

ʪʨʘʥʟʘʢʮʠʷ. 

 

ʉʳʤʠʪʠʨʫʝʤ ʩʙʦʡ: 

\c buffer_temp 

INSERT INTO test_text values('error'); 

 

ʆʩʪʘʥʦʚʠʤ ʘʚʘʨʠʡʥʦ ʢʣʘʩʪʝʨ: 

sudo pg_ctlcluster 14 main stop -m immediate 

 

ʠʣʠ 

 

sudo kill id_postgres_process 
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ɿʘʧʫʩʪʠʤ ʢʣʘʩʪʝʨ ʠ ʫʙʝʜʠʤʩʷ, ʯʪʦ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʜʘʥʥʳʝ ʦʩʪʘʥʫʪʩʷ ʥʘ 

ʤʝʩʪʝ: 

 
 

ʂʣʘʩʪʝʨ ʩʥʦʚʘ ʚ ʩʪʨʦʶ. 

 

 

ʂʘʟʘʣʦʩʴ ʙʳ, ʚʩʸ ʭʦʨʦʰʦ: ʛʨʷʟʥʳʝ ʙʫʬʝʨʳ ʩʢʠʜʳʚʘʶʪʩʷ ʠʣʠ ʧʨʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ, ʠʣʠ ʢʦʛʜʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʙʣʦʢʠ - ʪʦʛʜʘ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ñʩʣʝʜʫʶʱʝʡ ʞʝʨʪʚʳò ʠ ʥʘʯʠʥʘʝʪ ʚʳʯʠʩʣʷʪʴʩʷ ʙʣʦʢ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʪʝʩʥʠʪʴ. ʂʘʢʫʶ ʧʨʦʙʣʝʤʫ ʚʳ ʧʨʠ ʵʪʦʤ ʚʠʜʠʪʝ? 

 

ʇʨʘʚʠʣʴʥʦ, ʥʘʤ ʙʳ ʫʞʝ ʙʣʦʢ ʧʦʜʪʷʥʫʪʴ ʩ ʜʠʩʢʘ, ʥʦ ʩʪʘʨʳʡ ʝʱʸ ʥʝ 

ʚʳʪʝʩʥʝʥ - ʙʦʣʴʰʠʝ ʟʘʜʝʨʞʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʜʫʤʘʥ ʤʝʭʘʥʠʟʤ 

ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʛʨʷʟʥʳʭ ʩʪʨʘʥʠʮ - background writer - 

bgwriter99. 

 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

 

 

 
99 bgwriter URL: https://www.postgresql.org/docs/14/runtime-config-resource.html#RUNTIME-
CONFIG-RESOURCE-BACKGROUND-WRITER (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.10.2021) [7] 

https://www.postgresql.org/docs/14/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-BACKGROUND-WRITER
https://www.postgresql.org/docs/14/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-BACKGROUND-WRITER
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ʅʘʩʪʨʦʡʢʠ bgwriter (ʟʘʜʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ 

postgresql.conf): 

bgwriter_delay - ʟʘʜʘʸʪ ʟʘʜʝʨʞʢʫ ʤʝʞʜʫ ʨʘʫʥʜʘʤʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ. ɺʦ ʚʨʝʤʷ ʨʘʫʥʜʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʧʠʩʴ ʥʝʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʸʥʥʳʭ ʙʫʬʝʨʦʚ (ʵʪʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ). ɿʘʪʝʤ ʦʥ ʟʘʩʳʧʘʝʪ ʥʘ ʚʨʝʤʷ bgwriter_delay, ʠ ʚʩʸ ʧʦʚʪʦʨʷʝʪʩʷ 

ʩʥʦʚʘ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʧʫʣʝ ʥʝ ʦʩʪʘʸʪʩʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʙʫʬʝʨʦʚ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʘʢʪʠʚʝʥ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘʜʘʸʪʩʷ ʙʝʟ ʝʜʠʥʠʮ 

ʠʟʤʝʨʝʥʠʷ, ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʳʤ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ. Default 200ms.  

 

bgwriter_lru_maxpages - ʟʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʙʫʬʝʨʦʚ, ʢʦʪʦʨʦʝ 

ʩʤʦʞʝʪ ʟʘʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ ʟʘ ʨʘʫʥʜ ʘʢʪʠʚʥʦʩʪʠ. Default 100.  

 

bgwriter_lru_multiplier - ʯʠʩʣʦ ʟʘʛʨʷʟʥʸʥʥʳʭ ʙʫʬʝʨʦʚ, ʟʘʧʠʩʳʚʘʝʤʳʭ ʚ 

ʦʯʝʨʝʜʥʦʤ ʨʘʫʥʜʝ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʥʦʚʳʭ ʙʫʬʝʨʦʚ ʪʨʝʙʦʚʘʣʦʩʴ 

ʩʝʨʚʝʨʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʫʥʜʘʭ. ʉʨʝʜʥʷʷ ʥʝʜʘʚʥʷʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʫʤʥʦʞʘʝʪʩʷ ʥʘ bgwriter_lru_multiplier ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʩʪʦʣʴʢʦ 

ʙʫʬʝʨʦʚ ʧʦʪʨʝʙʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ. ʋʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʤʥʦʞʠʪʝʣʷ ʜʘʸʪ 

ʥʝʢʦʪʦʨʫʶ ʩʪʨʘʭʦʚʢʫ ʦʪ ʨʝʟʢʠʭ ʩʢʘʯʢʦʚ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʪʦʛʜʘ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʟʘʧʠʩʴ. Default 2.0.  

 

bgwriter_flush_after - ʢʦʛʜʘ ʧʨʦʮʝʩʩʦʤ ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, ʩʝʨʚʝʨ ʜʘʸʪ ʫʢʘʟʘʥʠʝ ʆʉ ʧʨʦʠʟʚʝʩʪʠ ʟʘʧʠʩʴ 

ʵʪʠʭ ʜʘʥʥʳʭ ʥʘ ʜʠʩʢ.  

 

ʉ ʤʘʣʝʥʴʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ bgwriter_lru_maxpages ʠ 

bgwriter_lru_multiplier ʫʤʝʥʴʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʦʮʝʩʩʘ ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʧʠʩʴ 

ʧʨʠʜʸʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʝʨʚʝʨʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʯʪʦ ʟʘʤʝʜʣʠʪ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ bgwriter: 

ǒ ʫʩʥʫʪʴ ʥʘ bgwriter_delay ʤʠʣʣʠʩʝʢʫʥʜ 

ǒ ʝʩʣʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʮʠʢʣ ʟʘʧʨʘʰʠʚʘʝʪʩʷ N ʙʫʬʝʨʦʚ, ʪʦ ʟʘʧʠʩʘʪʴ 

N * bgwriter_lru_multiplier Ò bgwriter_lru_maxpages ʛʨʷʟʥʳʭ 

ʙʫʬʝʨʦʚ 

ǒ ʩʪʘʨʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʧʠʩʘʪʴ ʛʨʷʟʥʳʝ 

ʙʫʬʝʨʳ 
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ʉʪʘʪʠʩʪʠʢʫ bgwriter ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʤ ʟʘʧʨʦʩʦʤ: 

SELECT * FROM pg_stat_bgwriter \gx 

 

 
 

ɺ ʧʨʠʥʮʠʧʝ, ʚʩʸ ʧʦʥʷʪʥʦ. 

 

ʆʙʩʫʜʠʤ ʦʙʱʠʝ ʥʘʩʪʨʦʡʢʠ ʞʫʨʥʘʣʘ: 

ʋʨʦʚʥʠ ʞʫʨʥʘʣʘ wal_level (default Replica): 

ǒ Minimal - ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʩʣʝ ʩʙʦʷ (ʫʞʝ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ) 

ǒ Replica - ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ, 

ʨʝʧʣʠʢʘʮʠʠ ʠ ʦʧʝʨʘʮʠʡ ʤʘʩʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ǒ Logical - ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʦʛʠʯʝʩʢʦʡ ʨʝʧʣʠʢʘʮʠʠ 

 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʝʩʪʴ ʥʝʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ 

ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʤʝʭʘʥʠʟʤʘ: 

ǒ ʢʦʥʪʨʦʣʴʥʳʝ ʩʫʤʤʳ ʞʫʨʥʘʣʴʥʳʭ ʟʘʧʠʩʝʡ - ʚʢʣʶʯʝʥʳ ʚʩʝʛʜʘ, 

ʤʝʭʘʥʠʟʤ CRC-32100 

ǒ ʢʦʥʪʨʦʣʴʥʳʝ ʩʫʤʤʳ ʩʪʨʘʥʠʮ101 - ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʢʣʶʯʝʥʳ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʦʜʩʯʸʪ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʠ ʤʝʩʪʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ. ɽʩʣʠ ʫ ʚʘʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʧʧʘʨʘʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʪʦ ʚʢʣʶʯʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʇʦʩʪʛʨʝʩʝ ʩʤʳʩʣʘ ʥʝʪ 

 

ɼʦ 12 ʚʝʨʩʠʠ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʢʣʘʩʪʝʨʘ: 

pg_createcluster --data-checksums 

 

ʉ 12 ʚʝʨʩʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʪʠʣʠʪʫ pg_checksums, ʥʦ ʪʦʣʴʢʦ ʥʘ 

ʢʦʨʨʝʢʪʥʦ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʢʣʘʩʪʝʨʝ. 

  

 
100 CRC32 URL:https://en.wikipedia.org/wiki/Cyclic_redundancy_check (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

23.10.2021) [8] 
101 pg_checksums URL: https://www.postgresql.org/docs/13/app-pgchecksums.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 23.09.2021) [9] 

https://en.wikipedia.org/wiki/Cyclic_redundancy_check
https://www.postgresql.org/docs/13/app-pgchecksums.html
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ʇʦʩʤʦʪʨʠʤ, ʚʢʣʶʯʸʥ ʣʠ ʧʘʨʘʤʝʪʨ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ: 

SHOW data_checksums; 

 

 
 

ʅʘʩʪʨʦʡʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ: 

ignore_checksum_failure - ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʢ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ 

ʧʨʠ ʯʪʝʥʠʠ, ʇʦʩʪʛʨʝʩ ʩʦʦʙʱʘʝʪ ʦʙ ʦʰʠʙʢʝ ʠ ʧʨʝʨʳʚʘʝʪ ʪʝʢʫʱʫʶ ʪʨʘʥʟʘʢʮʠʶ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ignore_checksum_failure, ʩʠʩʪʝʤʘ ʠʛʥʦʨʠʨʫʝʪ ʧʨʦʙʣʝʤʫ c 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʫ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʜʝʥʠʶ ʩʝʨʚʝʨʘ 

ʠʣʠ ʩʦʢʨʳʪʠʶ ʧʦʚʨʝʞʜʝʥʠʷ ʜʘʥʥʳʭ. ɺʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʭʦʜʘ 

ʦʰʠʙʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʭʦʪʴ ʢʘʢʠʭ-ʪʦ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʙʣʠʮʝ. 

ʀʟʤʝʥʠʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʪʦʣʴʢʦ ʩʫʧʝʨʧʦʣʴʟʦʚʘʪʝʣʴ. Default off. 

 

wal_log_hints - ʟʘʧʠʩʳʚʘʝʪ ʚʩʸ ʩʦʜʝʨʞʠʤʦʝ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʳ ʧʨʠ 

ʠʟʤʝʥʝʥʠʷʭ ʜʘʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ. Default off, ʥʦ ʧʨʠ ʚʢʣʶʯʸʥʥʳʭ 

data_checksums - ʥʝʷʚʥʦ on. 

 

wal_compression - ʚʢʣʶʯʠʪʴ ʩʞʘʪʠʝ ʞʫʨʥʘʣʦʚ, WAL ʟʘʥʠʤʘʶʪ ʤʝʥʴʰʝ 

ʤʝʩʪʘ, ʥʦ ʨʘʩʭʦʜʫʝʪʩʷ ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ. Default off. 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʩʫʜʠʪʴ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ. 

ʇʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʟʘʧʠʩʠ: 

ǒ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ǒ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʟʘʧʠʩʴ, ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʡʥʦʛʦ ʜʦʩʪʫʧʘ - 

ʚʳʙʠʨʘʝʤ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ / ʫʩʪʨʦʡʩʪʚʦ ʭʨʘʥʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦ 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʥʘʛʨʫʟʢʠ 

ǒ ʧʨʠ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ - ʨʘʟʤʝʱʝʥʠʝ WAL ʥʘ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʜʠʩʢʘʭ (ʩʠʤʚʦʣʴʥʘʷ ʩʩʳʣʢʘ102 ʠʟ $PGDATA/pg_wal) 

 

ʈʝʜʢʦʝ ʯʪʝʥʠʝ: 

ǒ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ǒ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʮʝʩʩʦʚ walsender, ʝʩʣʠ ʨʝʧʣʠʢʘ ʥʝ ʫʩʧʝʚʘʝʪ ʙʳʩʪʨʦ 

ʧʦʣʫʯʘʪʴ ʟʘʧʠʩʠ 

 

ʇʨʠ ʵʪʦʤ ʚ ʇʦʩʪʛʨʝʩʝ ʝʩʪʴ ʜʚʘ ʨʝʞʠʤʘ ʟʘʧʠʩʠ:  

ǒ ʩʠʥʭʨʦʥʥʘʷ  

ǒ ʘʩʠʥʭʨʦʥʥʘʷ  

 
102 ʉʠʤʚʦʣʴʥʘʷ ʩʩʳʣʢʘ URL:https://losst.ru/simvolicheskie-i-zhestkie-ssylki-linux (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
23.10.2021) [10] 

https://losst.ru/simvolicheskie-i-zhestkie-ssylki-linux
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ʆʥʠ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʨʘʟʥʠʮʫ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ: 

ʉʠʥʭʨʦʥʥʘʷ ʟʘʧʠʩʴ 

ɸʣʛʦʨʠʪʤ: 

ǒ ʧʨʠ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʩʙʨʘʩʳʚʘʝʪ ʥʘʢʦʧʠʚʰʠʝʩʷ ʟʘʧʠʩʠ, 

ʚʢʣʶʯʘʷ ʟʘʧʠʩʴ ʦ ʬʠʢʩʘʮʠʠ 

ǒ ʞʜʝʪ commit_delay, ʝʩʣʠ ʘʢʪʠʚʥʦ ʥʝ ʤʝʥʝʝ commit_siblings 

ʪʨʘʥʟʘʢʮʠʡ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʇʣʶʩ: ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʄʠʥʫʩ: ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʦʪʢʣʠʢʘ - ʥʠʞʝ ʩʢʦʨʦʩʪʴ 

 

ʅʘʩʪʨʦʡʢʠ: 

ǒ synchronous_commit = on 

ǒ commit_delay = 0 

ǒ commit_siblings = 5 

 

ɸʩʠʥʭʨʦʥʥʘʷ ʟʘʧʠʩʴ 

ɸʣʛʦʨʠʪʤ: 

ǒ ʮʠʢʣʳ ʟʘʧʠʩʠ ʯʝʨʝʟ wal_writer_delay 

ǒ ʟʘʧʠʩʳʚʘʝʪ ʪʦʣʴʢʦ ʮʝʣʠʢʦʤ ʟʘʧʦʣʥʝʥʥʳʝ ʩʪʨʘʥʠʮʳ 

ǒ ʥʦ ʝʩʣʠ ʥʦʚʳʭ ʧʦʣʥʳʭ ʩʪʨʘʥʠʮ ʥʝʪ, ʪʦ ʟʘʧʠʩʳʚʘʝʪ ʧʦʩʣʝʜʥʶʶ ʜʦ 

ʢʦʥʮʘ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ǒ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʥʦ ʥʝ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ǒ ʤʠʥʫʩ: ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʧʘʩʪʴ (3 Ĭ 

wal_writer_delay) 

ǒ ʧʣʶʩ: ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʦʪʢʣʠʢʘ - ʩʢʦʨʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

ʅʘ ʩʪʘʨʳʭ HDD ʨʘʟʥʠʮʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10 ʨʘʟ 

 

ʅʘʩʪʨʦʡʢʠ: 

ǒ synchronous_commit = off (ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʟʘʢʮʠʠ) 

ǒ wal_writer_delay = 200ms 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ʇʦʧʨʦʙʫʝʤ ʥʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʠʥʭʨʦʥʥʦʤ ʠ ʘʩʠʥʭʨʦʥʥʦʤ 

ʨʝʞʠʤʝ ʯʝʨʝʟ ʫʪʠʣʠʪʫ pgbench103. 

ʇʨʦʠʥʠʮʠʘʣʠʟʠʨʫʝʤ ɹɼ - ʩʛʝʥʝʨʠʨʫʝʤ ʪʝʩʪʦʚʳʝ ʪʘʙʣʠʮʳ: 

pgbench -i buffer_temp 

 

ɺʳʧʦʣʥʠʤ ʪʝʩʪ: 

pgbench -P 1 -T 10 buffer_temp 

 

 
 

ɺ ʩʨʝʜʥʝʤ 640 ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ. 

  

 
103 Pgbench URL: https://www.postgresql.org/docs/14/pgbench.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.10.2021) 
[11] 

https://www.postgresql.org/docs/14/pgbench.html
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ʆʪʢʣʶʯʠʤ ʩʠʥʭʨʦʥʥʳʡ ʢʦʤʤʠʪ: 

ALTER SYSTEM SET synchronous_commit = off; 

 

ɺʳʧʦʣʥʠʤ ʪʝʩʪ: 

pgbench -P 1 -T 10 buffer_temp 

 

 
 

ʂʘʢ ʞʝ ʪʘʢ ï ʧʦʯʝʤʫ ʥʝ ʫʚʠʜʝʣʠ ʨʘʟʥʠʮʳ? 

 

 

ʂʦʥʬʠʛʫʨʘʮʠʶ-ʪʦ ʥʝ ʧʝʨʝʯʠʪʘʣʠ. 

 

ɺʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: 

ǒ SELECT pg_reload_conf();  

ǒ sudo pg_ctlcluster 14 main reload 

ǒ ʩʜʝʣʘʪʴ ʨʝʩʪʘʨʪ ʩʝʨʚʝʨʘ 

  

 ɺʳʙʝʨʝʤ ʚʘʨʠʘʥʪ ʤʷʛʢʦʡ ʧʝʨʝʟʘʛʨʫʟʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ: 

SELECT pg_reload_conf();  

 

ʉʥʦʚʘ ʟʘʧʫʩʪʠʤ ʪʝʩʪ: 

pgbench -P 1 -T 10 buffer_temp 

 

 
 

 

ʂʘʢ ʚʘʤ ʨʘʟʥʠʮʘ ʚ 2 ʨʘʟʘ? 
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ɺ ʠʪʦʛʝ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʟʘʯʝʤ ʥʫʞʥʳ ʞʫʨʥʘʣʳ, ʢʘʢ ʠʭ ʤʦʞʥʦ ʧʦʪʶʥʠʪʴ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʥʘʜʝʞʥʦʩʪʠ. ɽʜʠʥʩʪʚʝʥʥʦʝ 

ʟʘʤʝʯʘʥʠʝ - ʘʢʢʫʨʘʪʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʘʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʫ. ʆʥ ʜʘʸʪ ʦʛʨʦʤʥʳʡ 

ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʝʩʪʴ ʰʘʥʩ ʧʦʪʝʨʷʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʟʘʢʮʠʡ ʧʨʠ 

ʧʘʜʝʥʠʠ ʢʣʘʩʪʝʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʬʠʥʘʥʩʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚʢʣʶʯʘʡʪʝ ʩʠʥʭʨʦʥʥʳʡ 

ʨʝʞʠʤ ʭʦʪʷ ʙʳ ʥʘ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʦʡ ʪʨʘʥʟʘʢʮʠʠ. 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʢ ʚʥʫʪʨʠ ʫʩʪʨʦʝʥ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʙʫʬʬʝʨʥʳʤ ʧʫʣʦʤ ʤʦʞʥʦ 

ʧʨʦʯʠʪʘʪʴ ʚ ʩʪʘʪʴʝ https://www.interdb.jp/pg/pgsql08.html  

 

 

ɺʩʝ ʢʦʤʘʥʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʛʠʪʭʘʙʝ ʚ ʬʘʡʣʝ 

https://github.com/aeuge/Postgres14book/blob/main/scripts/08/wal.txt 

 

 

  

 

 

 

  

https://www.interdb.jp/pg/pgsql08.html
https://github.com/aeuge/Postgres14book/blob/main/scripts/08/wal.txt
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9. ɹʣʦʢʠʨʦʚʢʠ 

ɺʩʧʦʤʠʥʘʝʤ ʦ ʧʨʦʙʣʝʤʝ - ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ 

ʦʙʲʝʢʪʫ? 

ʈʝʰʝʥʠʝ - ʫʧʦʨʷʜʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʟʜʝʣʷʝʤʳʤ ʨʝʩʫʨʩʘʤ: 

ǒ ʧʝʨʝʜ ʦʙʨʘʱʝʥʠʝʤ ʢ ʜʘʥʥʳʤ ʧʨʦʮʝʩʩ ʟʘʭʚʘʪʳʚʘʝʪ ʙʣʦʢʠʨʦʚʢʫ 

ǒ ʧʦʩʣʝ ʦʙʨʘʱʝʥʠʷ - ʦʩʚʦʙʦʞʜʘʝʪ 

ǒ ʜʨʫʛʦʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪ ʦʞʠʜʘʪʴ ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʝʩʫʨʩʘ, ʝʩʣʠ 

ʚʠʜʠʪ ʙʣʦʢʠʨʦʚʢʫ. ʈʝʞʠʤ ʦʞʠʜʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʙʣʦʢʠʨʦʚʢʠ 

ǒ ʙʣʦʢʠʨʦʚʢʠ ʧʨʠʚʦʜʷʪ ʢ ʦʯʝʨʝʜʷʤ 

 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ: 

ǒ ʤʥʦʛʦʚʝʨʩʠʦʥʥʦʩʪʴ - ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʜʘʥʥʳʭ, ʥʝ ʠʟʙʘʚʣʷʝʪ ʦʪ 

ʚʩʝʭ ʧʨʦʙʣʝʤ 

ǒ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʝ ʙʣʦʢʠʨʦʚʢʠ - ʧʨʦʮʝʩʩʳ ʥʝ ʙʣʦʢʠʨʫʶʪʩʷ, ʥʦ ʧʨʠ 

ʥʝʫʜʘʯʥʦʤ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʚʦʟʥʠʢʘʝʪ ʦʰʠʙʢʘ 

 

ʏʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʨʝʩʫʨʩʦʤ? 

ǒ ʚʩʸ, ʯʪʦ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

 

ʇʨʠʤʝʨʳ ʨʝʩʫʨʩʦʚ: 

ǒ ʨʝʘʣʴʥʳʝ ʭʨʘʥʠʤʳʝ ʦʙʲʝʢʪʳ: ʩʪʨʘʥʠʮʳ, ʪʘʙʣʠʮʳ, ʩʪʨʦʢʠ ʠ ʪ.ʧ. 

ǒ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ ʦʙʱʝʡ ʧʘʤʷʪʠ (ʭʵʰ-ʪʘʙʣʠʮʳ, ʙʫʬʝʨʳ...) 

ǒ ʘʙʩʪʨʘʢʪʥʳʝ ʨʝʩʫʨʩʳ (ʯʠʩʣʦ) 

 

ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: 

ǒ ʛʨʘʥʫʣʷʨʥʦʩʪʴ ʙʣʦʢʠʨʦʚʢʠ - ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ, ʫʨʦʚʝʥʴ ʚ 

ʠʝʨʘʨʭʠʠ ʨʝʩʫʨʩʦʚ 

ƺ ʥʘʧʨʠʤʝʨ: ʪʘʙʣʠʮʘ Ÿ ʩʪʨʘʥʠʮʘ Ÿ ʩʪʨʦʢʠ, ʭʵʰ-ʪʘʙʣʠʮʘ Ÿ 

ʢʦʨʟʠʥʳ 

ǒ ʚʳʰʝ ʛʨʘʥʫʣʷʨʥʦʩʪʴ - ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʘʨʘʣʣʝʣʠʟʤʘ 

 

ʈʝʞʠʤʳ ʙʣʦʢʠʨʦʚʦʢ: 

ǒ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʝʞʠʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʨʠʮʝʡ 

ǒ ʙʦʣʴʰʝ ʩʦʚʤʝʩʪʠʤʳʭ ʨʝʞʠʤʦʚ - ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʘʨʘʣʣʝʣʠʟʤʘ 

 

ɺʠʜʳ ʙʣʦʢʠʨʦʚʦʢ ʨʘʟʣʠʯʘʶʪ ʧʦ ʪʠʧʫ: 

ǒ ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ (exclusive) 

ǒ ʩʦʚʤʝʩʪʥʳʝ (shared) 
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ʊʘʢʞʝ ʨʘʟʜʝʣʷʶʪ ʧʦ ʚʨʝʤʝʥʠ ʞʠʟʥʠ: 

ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʙʣʦʢʠʨʦʚʢʠ: 

ǒ ʦʙʳʯʥʦ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʜʦ ʢʦʥʮʘ ʪʨʘʥʟʘʢʮʠʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʭʨʘʥʠʤʳʤ ʜʘʥʥʳʤ (ʥʘʧʨʠʤʝʨ, ʪʘʙʣʠʮʳ ʠ ʦʪʥʦʰʝʥʠʷ) 

ǒ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝʞʠʤʦʚ 

ǒ ʨʘʟʚʠʪʘʷ çʪʷʞʝʣʦʚʝʩʥʘʷè ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʠ 

ʤʦʥʠʪʦʨʠʥʛʦʤ 

 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʙʣʦʢʠʨʦʚʢʠ: 

ǒ ʦʙʳʯʥʦ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʥʘ ʜʦʣʠ ʩʝʢʫʥʜʳ (ʫʧʨʘʚʣʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ) 

ǒ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʫʢʪʫʨʘʤ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ǒ ʤʠʥʠʤʫʤ ʨʝʞʠʤʦʚ 

ǒ çʣʝʛʢʦʚʝʩʥʘʷè ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ 

 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʙʣʦʢʠʨʦʚʢʠ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ ʠ ʠʟʦʙʨʘʟʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

 
 

ʅʘ ʩʭʝʤʝ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʙʣʦʢʠʨʦʚʦʢ ʦʙʦʟʥʘʯʝʥʳ ʨʘʟʥʳʤʠ ʟʥʘʯʢʘʤʠ. 

ʏʫʪʴ ʜʘʣʴʰʝ ʚʩʸ ʵʪʦ ʨʘʟʙʝʨʸʤ ʠ ʦʙʩʫʜʠʤ. 
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ʅʘʯʥʸʤ ʩ ʩʘʤʳʭ ʪʷʞʝʣʦʚʝʩʥʳʭ - ʙʣʦʢʠʨʦʚʦʢ ʚ ʦʙʱʝʡ ʨʘʟʜʝʣʷʝʤʦʡ 

ʧʘʤʷʪʠ ʩʝʨʚʝʨʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʤʦʞʥʦ ʧʦʯʠʪʘʪʴ ʚ ʩʪʘʪʴʝ104 ʥʘ ʍʘʙʨ. 

 

ʅʘʙʣʶʜʘʪʴ ʟʘ ʥʠʤʠ ʤʦʞʥʦ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ pg_locks105: 

ǒ locktype - ʪʠʧ ʙʣʦʢʠʨʫʝʤʦʛʦ ʨʝʩʫʨʩʘ, ʥʘʧʨʠʤʝʨ relation 

ǒ mode - ʨʝʞʠʤ ʙʣʦʢʠʨʦʚʢʠ 

 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ: 

ǒ ʦʯʝʨʝʜʴ ʦʞʠʜʘʥʠʷ - ʞʜʫʱʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʧʦʪʨʝʙʣʷʶʪ ʨʝʩʫʨʩʳ 

ǒ ʦʙʥʘʨʫʞʝʥʠʝ ʚʟʘʠʤʦʙʣʦʢʠʨʦʚʦʢ 

 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ: 

ǒ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ - max_locks_per_transaction Ĭ 

max_connections 

ǒ ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʪʨʘʥʟʘʢʮʠʷ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ 

max_locks_per_transaction 

 

ɼʣʷ ʪʠʧʘ relation (ʪʠʧʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʛʣʘʚʝ 6) ʚ pg_locks ʚʦʟʤʦʞʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʠ ʧʨʠʚʝʜʝʥʳ ʪʠʧʠʯʥʳʝ DDL-ʢʦʤʘʥʜʳ ʚ ʚʠʜʝ ʩʭʝʤʳ: 

 

 
  

ʊʦ ʝʩʪʴ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʨʝʞʠʤʘ ʥʘʤ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʷʭ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʚʦʪ ʧʨʦʩʪʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʙʣʦʢʠʨʫʝʪ ʥʘʤ ʪʘʙʣʠʮʫ, ʧʦʵʪʦʤʫ ʝʩʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʝʢʩʘ - CREATE INDEX CONCURRENTLY. 

 

  

 
104 ɹʣʦʢʠʨʦʚʢʠ ʚ PostgreSQL: 1. ɹʣʦʢʠʨʦʚʢʠ ʦʪʥʦʰʝʥʠʡ 
URL:https://habr.com/ru/company/postgrespro/blog/462877/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.09.2021) [1] 
105 pg_locks URL: https://www.postgresql.org/docs/14/view-pg-locks.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
23.09.2021) [2] 

https://habr.com/ru/company/postgrespro/blog/462877/
https://www.postgresql.org/docs/14/view-pg-locks.html
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ʆʙʱʫʶ ʩʭʝʤʫ ʧʦ ʚʟʘʠʤʦʙʣʦʢʠʨʦʚʢʘʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

 

 
 

ʊʦ ʝʩʪʴ ʦʙʳʯʥʳʡ ʨʘʟʜʝʣʷʝʤʳʡ ʜʦʩʪʫʧ ʥʝ ʙʣʦʢʠʨʫʝʪ ʜʨʫʛʦʡ ʨʘʟʜʝʣʷʝʤʳʡ 

ʜʦʩʪʫʧ ʢʨʦʤʝ ʨʝʞʠʤʘ ʥʘ ʟʘʧʠʩʴ. ʉ ʵʢʩʢʣʶʟʠʚʥʳʤʠ ʙʣʦʢʠʨʦʚʢʘʤʠ ʚʩʸ ʝʱʸ ʭʫʞʝ. 

 

ʅʘʧʨʠʤʝʨ, ʠʟ ʦʜʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʜʝʣʘʝʤ SELECT ʠʟ ʪʘʙʣʠʮʳ test - ʥʘ 

ʪʘʙʣʠʮʫ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʨʝʞʠʤ ʙʣʦʢʠʨʦʚʢʠ ACCESS SHARE, ʘ ʚ ʜʨʫʛʦʡ ʪʘʢʞʝ 

ʧʳʪʘʝʤʩʷ ʩʜʝʣʘʪʴ SELECT ʢ ʵʪʦʡ ʞʝ ʪʘʙʣʠʮʝ - ʩʤʦʪʨʠʤ ʧʦ ʩʭʝʤʝ ʠ ʚʠʜʠʤ, ʯʪʦ 

ʜʦʩʪʫʧ ʙʫʜʝʪ ʧʦʣʫʯʝʥ. ʆʜʥʘʢʦ, ʝʩʣʠ ʠʟ ʜʨʫʛʦʡ ʪʨʘʥʟʘʢʮʠʠ ʟʘʭʦʪʠʤ ʵʢʩʢʣʶʟʠʚʥʳʡ 

ʜʦʩʪʫʧ ʢ ʵʪʦʡ ʪʘʙʣʠʮʝ (ACCESS EXCLUSIVE), ʥʘʧʨʠʤʝʨ, ALTER TABLE - ʤʳ ʝʛʦ 

ʥʝ ʧʦʣʫʯʠʤ, ʧʦʢʘ ʙʣʦʢʠʨʦʚʢʘ ʦʪ ʜʨʫʛʠʭ ʪʨʘʥʟʘʢʮʠʡ ʥʝ ʙʫʜʝʪ ʩʥʷʪʘ. 

 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʸʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʧʨʠʤʝʨ ʥʘ ʩʭʝʤʝ: 
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ʉʣʝʚʘ ʥʘʧʨʘʚʦ ʫ ʥʘʩ ʪʘʡʤʣʘʡʥ, ʩʚʝʨʭʫ ʚʥʠʟ ʦʯʝʨʸʜʥʦʩʪʴ ʢʦʤʘʥʜ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʥʘʩ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʩʪʫʧ ʜʚʫʭ SELECT ʢ ʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʚ 

ʤʦʤʝʥʪ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪ ʢʦʤʘʥʜʘ VACUUM FULL ʥʘ ʵʪʫ ʞʝ ʪʘʙʣʠʮʫ - ʦʥʘ 

ʪʨʝʙʫʝʪ ʵʢʩʢʣʶʟʠʚʥʦʡ ʙʣʦʢʠʨʦʚʢʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ, ʧʦʢʘ ʩʫʱʝʩʪʚʫʶʪ 

ʣʶʙʳʝ ʙʣʦʢʠʨʦʚʢʠ ʥʘ ʦʙʲʝʢʪʝ - ʦʞʠʜʘʝʪ ʟʘʚʝʨʰʝʥʠʷ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ 

ʪʨʘʥʟʘʢʮʠʡ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʦʞʠʜʘʥʠʷ ʧʨʠʭʦʜʷʪ ʜʨʫʛʠʝ ʪʨʘʥʟʘʢʮʠʠ, ʥʦ ʪʘʢ ʢʘʢ ʚ 

ʦʯʝʨʝʜʠ ʩʪʦʠʪ ʵʢʩʢʣʶʟʠʚʥʘʷ ʙʣʦʢʠʨʦʚʢʘ - ʦʥʠ ʙʫʜʫʪ ʦʞʠʜʘʪʴ ʝʸ ʦʢʦʥʯʘʥʠʷ ʠ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʩʤʦʛʫʪ ʥʘʯʘʪʴ ʨʘʙʦʪʫ. 

 

ʂʨʦʤʝ relation ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ: 

ǒ Extend - ʜʦʙʘʚʣʝʥʠʝ ʩʪʨʘʥʠʮ ʢ ʬʘʡʣʫ relation ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʥʦʚʳʭ ʟʘʧʠʩʝʡ, ʯʪʦʙʳ ʜʚʘ ʧʨʦʮʝʩʩʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʜʦʙʘʚʠʣʠ ʧʦ 

ʩʪʨʘʥʠʮʝ 

ǒ Object - ʦʪʥʦʰʝʥʠʝ: ʙʘʟʘ ʜʘʥʥʳʭ, ʩʭʝʤʘ ʠ ʪ.ʧ. 

ǒ Page - ʩʪʨʘʥʠʮʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʠʥʜʝʢʩʦʚ) 

ǒ Tuple - ʚʝʨʩʠʷ ʩʪʨʦʢʠ 

ǒ Advisory - ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʘʷ ʙʣʦʢʠʨʦʚʢʘ, ʥʠʢʦʛʜʘ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠʤʠ ʫʧʨʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢ 

ʧʨʠʣʦʞʝʥʠʷ. ʀʭ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʶ 

ʜʣʷ ʢʘʢʠʭ-ʪʦ ʮʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʣʦʛʠʢʘ ʙʣʦʢʠʨʦʚʘʥʠʷ, ʥʝ 

ʚʧʠʩʳʚʘʶʱʘʷʩʷ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʣʦʛʠʢʫ ʦʙʳʯʥʳʭ ʙʣʦʢʠʨʦʚʦʢ 

ǒ Transactionid - ʪʨʘʥʟʘʢʮʠʷ 

ǒ Virtualxid - ʚʠʨʪʫʘʣʴʥʘʷ ʪʨʘʥʟʘʢʮʠʷ 

 

ʈʝʞʠʤʳ ʚʩʸ ʪʝ ʞʝ: 

ǒ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ 

ǒ ʨʘʟʜʝʣʷʝʤʳʡ 

 

 

ʅʘʩʪʨʦʡʢʠ ʙʣʦʢʠʨʦʚʦʢ. 

ʏʪʦʙʳ ʫʟʥʘʪʴ ʪʝʢʫʱʠʝ ʙʣʦʢʠʨʦʚʢʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

pg_locks. 

ʂʘʞʜʘʷ ʩʝʩʩʠʷ ʠʤʝʝʪ ʩʚʦʡ pid, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢ ʥʝʡ ʜʦʩʪʫʧ. 

ʅʦʤʝʨ pid ʤʦʞʥʦ ʫʟʥʘʪʴ, ʚʳʧʦʣʥʠʚ:  

SELECT pg_backend_pid(); 

 

ʏʪʦʙʳ ʫʟʥʘʪʴ, ʢʪʦ ʥʘʩ ʙʣʦʢʠʨʫʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ 

pg_blocking_pids(pid); 

 

ʊʘʢʞʝ ʤʦʞʝʤ ʥʘʩʪʨʦʠʪʴ ʚʳʚʦʜ ʩʦʦʙʱʝʥʠʡ ʦ ʙʣʦʢʠʨʦʚʢʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚ ʞʫʨʥʘʣ ʩʝʨʚʝʨʘ - log_lock_waits. 

ǒ deadlock_timeout - ʪʘʡʤʘʫʪ ʜʣʷ ʜʝʜʣʦʢʦʚ (ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʴʰʝ ʚ 

ʛʣʘʚʝ) 

ǒ log_min_duration_statement - ʪʘʡʤʘʫʪ ʜʣʷ ʧʨʦʩʪʳʭ ʙʣʦʢʠʨʦʚʦʢ 



160 

 

ǒ lock_timeout - ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ, ʧʦʩʣʝ 

ʢʦʪʦʨʦʡ ʧʨʝʢʨʘʪʠʪʩʷ ʦʞʠʜʘʥʠʝ ʠ ʧʨʦʠʟʦʡʜʸʪ ʦʰʠʙʢʘ ʫ ʦʞʠʜʘʶʱʝʡ 

ʪʨʘʥʟʘʢʮʠʠ 

 

 

ʇʨʝʜʠʢʘʪʥʳʝ ʙʣʦʢʠʨʦʚʢʠ106. 

ʊʝʨʤʠʥ ʧʨʝʜʠʢʘʪʥʘʷ ʙʣʦʢʠʨʦʚʢʘ ʧʦʷʚʠʣʩʷ ʜʘʚʥʦ, ʧʨʠ ʧʝʨʚʳʭ ʧʦʧʳʪʢʘʭ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʫʶ ʠʟʦʣʷʮʠʶ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʠʨʦʚʦʢ ʚ ʨʘʥʥʠʭ ʉʋɹɼ (ʫʨʦʚʝʥʴ 

Serializable, ʭʦʪʷ ʩʪʘʥʜʘʨʪʘ SQL ʚ ʪʝ ʚʨʝʤʝʥʘ ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ). ʇʨʦʙʣʝʤʘ, 

ʩ ʢʦʪʦʨʦʡ ʪʦʛʜʘ ʩʪʦʣʢʥʫʣʠʩʴ, ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʙʣʦʢʠʨʦʚʢʘ ʚʩʝʭ 

ʧʨʦʯʠʪʘʥʥʳʭ ʠ ʠʟʤʝʥʸʥʥʳʭ ʩʪʨʦʢ ʥʝ ʜʘʸʪ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ: ʚ ʪʘʙʣʠʮʝ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʥʦʚʳʝ ʩʪʨʦʢʠ, ʧʦʧʘʜʘʶʱʠʝ ʧʦʜ ʪʝ ʞʝ ʫʩʣʦʚʠʷ ʦʪʙʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʬʘʥʪʦʤʦʚ. ʀʜʝʷ ʧʨʝʜʠʢʘʪʥʳʭ ʙʣʦʢʠʨʦʚʦʢ ʩʦʩʪʦʷʣʘ ʚ ʙʣʦʢʠʨʦʚʢʝ ʥʝ 

ʩʪʨʦʢ, ʘ ʧʨʝʜʠʢʘʪʦʚ. ɽʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ ʩ ʫʩʣʦʚʠʝʤ b > 20 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʨʝʜʠʢʘʪ b > 20, ʵʪʦ ʥʝ ʜʘʩʪ ʜʦʙʘʚʠʪʴ ʚ ʪʘʙʣʠʮʫ ʥʦʚʳʝ ʩʪʨʦʢʠ, 

ʧʦʧʘʜʘʶʱʠʝ ʧʦʜ ʫʩʣʦʚʠʝ ʠ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʬʘʥʪʦʤʦʚ. 

 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʇʦʩʪʛʨʝʩʝ ʫʨʦʚʝʥʴ Serializable 

ʨʝʘʣʠʟʦʚʘʥ ʠʥʘʯʝ, ʧʦʚʝʨʭ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʟʦʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʥʠʤʢʦʚ ʜʘʥʥʳʭ. 

ʊʝʨʤʠʥ ʧʨʝʜʠʢʘʪʥʘʷ ʙʣʦʢʠʨʦʚʢʘ ʦʩʪʘʣʩʷ, ʥʦ ʩʤʳʩʣ ʝʛʦ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣʩʷ. 

ɽʩʣʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ çʥʝʭʦʨʦʰʘʷè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʥʦʤʘʣʠʠ, ʪʨʘʥʟʘʢʮʠʷ ʧʨʝʨʳʚʘʝʪʩʷ.  

 

ɺʩʧʦʤʠʥʘʝʤ ʟʘʜʘʯʫ - ʨʝʘʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ʠʟʦʣʷʮʠʠ Serializable: 

ǒ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʦʡ ʠʟʦʣʷʮʠʠ ʥʘ ʩʥʠʤʢʘʭ ʜʘʥʥʳʭ 

ǒ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʝ ʙʣʦʢʠʨʦʚʢʠ, ʥʘʟʚʘʥʠʝ ʩʣʦʞʠʣʦʩʴ ʠʩʪʦʨʠʯʝʩʢʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʦʙʱʝʡ ʧʘʤʷʪʠ ʩʝʨʚʝʨʘ:  

ǒ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ pg_locks ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʨʝʞʠʤʦʤ SIReadLock: 

SELECT locktype, relation::REGCLASS, granted FROM pg_locks 

WHERE mode = 'SIReadLock'; 

 

ʊʘʢʠʭ ʙʣʦʢʠʨʦʚʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ: 

ǒ max_pred_locks_per_transaction Ĭ max_connections 

ǒ ʦʜʥʘ ʪʨʘʥʟʘʢʮʠʷ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ 

max_pred_locks_per_transaction  

 

  

 
106  ʇʨʝʜʠʢʘʪʥʳʝ ʙʣʦʢʠʨʦʚʢʠ 
URL:https://git.postgresql.org/gitweb/?p=postgresql.git;a=blob;f=src/backend/storage/lmgr/README-
SSI;hb=HEAD (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.10.2021) [3] 

https://git.postgresql.org/gitweb/?p=postgresql.git;a=blob;f=src/backend/storage/lmgr/README-SSI;hb=HEAD
https://git.postgresql.org/gitweb/?p=postgresql.git;a=blob;f=src/backend/storage/lmgr/README-SSI;hb=HEAD
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ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʠʢʘʪʥʳʭ ʙʣʦʢʠʨʦʚʦʢ ʥʘ ʩʪʨʘʥʠʮʳ ʠ 

ʦʪʥʦʰʝʥʠʷ: 

ǒ max_pred_locks_per_relation - ʥʘ ʦʪʥʦʰʝʥʠʝ 

ǒ max_pred_locks_per_page - ʥʘ ʩʪʨʘʥʠʮʫ 

ǒ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʠʨʦʚʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʙʣʦʢʠʨʦʚʦʢ (ʘʚʪʦʵʩʢʘʣʘʮʠʷ) - ʪʦ ʝʩʪʴ, ʝʩʣʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʙʣʦʢʠʨʦʚʦʢ ʥʘ ʩʪʨʘʥʠʮʳ, ʧʨʦʠʩʭʦʜʠʪ ʙʣʦʢʠʨʦʚʢʘ ʦʪʥʦʰʝʥʠʷ 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʝ ʙʣʦʢʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʪʝʨʝ: 

SELECT * FROM pg_locks \gx 

 

 
  

ɿʜʝʩʴ ʫʚʠʜʠʤ ʜʚʝ ʟʘʧʠʩʠ - ʨʘʟʜʝʣʷʝʤʫʶ ʙʣʦʢʠʨʦʚʢʫ ʚʳʙʦʨʢʫ ʠʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʰʝʥʠʷ pg_locks (12141) ʠ ʵʢʩʢʣʶʟʠʚʥʫʶ ʙʣʦʢʠʨʦʚʢʫ ʥʘ 

ʥʘʰʫ ʪʨʘʥʟʘʢʮʠʶ. ʅʦ ʧʨʠ ʵʪʦʤ ʙʣʦʢʠʨʦʚʢʘ ʠʜʸʪ ʥʝ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʪʨʘʥʟʘʢʮʠʶ, 

ʘ ʚʠʨʪʫʘʣʴʥʫʶ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʝʛʦ ʙʵʢʝʥʜ-ʧʨʦʮʝʩʩʘ. ʇʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʠʯʠʥʘʤ 

ʬʠʟʠʯʝʩʢʫʶ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʇʦʩʪʛʨʝʩ ʥʝ ʥʘʯʠʥʘʝʪ107.  

  

 
107 Vxid vs transactionid URL:https://progi.pro/ponimanie-tipa-tranzakcii-virtualxid-v-postgres-3892336 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.10.2021) [4] 

https://progi.pro/ponimanie-tipa-tranzakcii-virtualxid-v-postgres-3892336
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ʇʦʩʤʦʪʨʠʤ pid ʩʝʩʩʠʠ: 

SELECT pg_backend_pid(); 

 

ʇʦʩʤʦʪʨʠʤ, ʚʢʣʶʯʝʥʦ ʣʠ ʣʦʛʠʨʦʚʘʥʠʝ ʙʣʦʢʠʨʦʚʦʢ: 

SHOW log_lock_waits; 

 

 
  

pid 985 - ʢʘʢ ʨʘʟ pid ʥʘʰʝʡ ʩʝʩʩʠʠ ʩ ʧʨʝʜʳʜʫʱʝʛʦ ʩʢʨʠʥʰʦʪʘ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʣʦʛʠʨʦʚʘʥʠʝ ʙʣʦʢʠʨʦʚʦʢ ʦʪʢʣʶʯʝʥʦ. 

  

ʉʦʟʜʘʜʠʤ ʪʘʙʣʠʮʫ ʜʣʷ ʥʘʰʝʛʦ ʟʘʥʷʪʠʷ ʠ ʧʝʨʝʢʣʶʯʠʤʩʷ ʚ ʥʝʸ: 

CREATE DATABASE locks; 

\c locks 

 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ pid ʠʟʤʝʥʠʣʩʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʞʝ ʜʨʫʛʘʷ ʩʝʩʩʠʷ: 

SELECT pg_backend_pid(); 

CREATE TABLE t (i int); 

 

 
 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, VIEW ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ RELATION: 

BEGIN; 

SELECT * FROM pg_locks; 
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ɺʠʜʠʤ ʪʦʣʴʢʦ ʜʦʩʪʫʧ ʥʘ SELECT ʢ ʦʪʥʦʰʝʥʠʶ pg_locks ʠ ʚʠʨʪʫʘʣʴʥʫʶ 

ʪʨʘʥʟʘʢʮʠʶ ʜʣʷ ʵʪʦʛʦ ʩʝʘʥʩʘ. ʆʪʣʠʯʠʝ virtualxid ʦʪ transactionid ʤʦʞʥʦ ʧʦʯʠʪʘʪʴ 

ʚ ʩʪʘʪʴʝ [4]. 

 

ʉʦʟʜʘʜʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʵʪʦʡ ʪʨʘʥʟʘʢʮʠʠ ʠ ʧʦʩʤʦʪʨʠʤ ʥʘ ʙʣʦʢʠʨʦʚʢʠ: 

CREATE VIEW v AS SELECT * FROM t; 

SELECT * FROM pg_locks; 

 

 
 

ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʧʦʷʚʠʣʘʩʴ ʩʪʨʦʯʢʘ ʩ ʪʘʙʣʠʮʝʡ t: 

SELECT relname FROM pg_class WHERE oid = 16385; 

 

 
 

ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʥʘʰʝ ʦʪʥʦʰʝʥʠʝ v ʪʠʧʘ relation c oid 16582. ʊʘʢʞʝ 

ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʩʝ virtualxid ʧʨʠʥʘʜʣʝʞʘʪ ʥʘʤ ʠ ʧʦʷʚʠʣʘʩʴ ʨʝʘʣʴʥʘʷ 

ʪʨʘʥʟʘʢʮʠʷ 19385. ʅʫ ʠ ʟʘʮʝʧʠʣʠ object - ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. 

 

ʆʪʢʘʪʠʤ ʪʨʘʥʟʘʢʮʠʶ: 

ROLLBACK; 
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Advisory locks. 

ɼʣʷ ʧʨʘʢʪʠʢʠ ʙʫʜʝʤ ʨʘʙʦʪʘʪʴ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ/ʦʢʥʘʭ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʩʩʠʷʭ. 

ɺ ʧʝʨʚʦʤ ʦʢʥʝ ʥʘʯʥʸʤ ʪʨʘʥʟʘʢʮʠʶ ʩ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʙʣʦʢʠʨʦʚʢʦʡ ʥʘ 

ʯʠʩʣʦ. ʏʠʩʣʦ ʧʦʣʫʯʠʤ ʠʟ ʩʪʨʦʢʠ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ ʭʵʰʠʨʦʚʘʥʠʷ108 hashtext: 

BEGIN; 

SELECT hashtext('block me'); 

 

ʋʩʪʘʥʦʚʠʤ ʙʣʦʢʠʨʦʚʢʫ ʥʘ ʵʪʦ ʯʠʩʣʦ: 

SELECT pg_advisory_lock(hashtext('block me')); 

 

ʇʦʩʤʦʪʨʠʤ pid ʩʝʩʩʠʠ: 

SELECT pg_backend_pid(); 

 

 
 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʫ ʥʘʩ ʩ ʙʣʦʢʠʨʦʚʢʘʤʠ: 

SELECT locktype, relation::REGCLASS, virtualxid AS virtxid, 

transactionid AS xid, mode, granted FROM pg_locks WHERE pid = 6413; 

 

 
 

ʇʦʷʚʠʣʘʩʴ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʘʷ ʙʣʦʢʠʨʦʚʢʘ. ɺʠʜʠʤ, ʯʪʦ ʦʥʘ ʚ ʵʢʩʢʣʶʟʠʚʥʦʤ 

ʨʝʞʠʤʝ. 

 

  

 
108 Hash URL:https://en.wikipedia.org/wiki/Hash_function (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.10.2021) [5] 

https://en.wikipedia.org/wiki/Hash_function
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ʇʦʧʨʦʙʫʝʤ ʧʦʣʫʯʠʪʴ ʢ ʥʝʡ ʜʦʩʪʫʧ ʠʟ ʚʪʦʨʦʛʦ ʦʢʥʘ: 

SELECT pg_advisory_lock(hashtext('block me')); 

 

ʊʘʢ ʢʘʢ ʥʠʢʘʢʠʭ ʪʘʡʤʘʫʪʦʚ ʧʦ ʧʨʝʨʳʚʘʥʠʶ ʙʣʦʢʠʨʦʚʦʢ ʫ ʥʘʩ ʥʝʪ - 

ʙʣʦʢʠʨʦʚʢʘ ʙʫʜʝʪ ʚʠʩʝʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʳ ʝʸ ʥʝ ʧʨʝʨʚʸʤ ʠʣʠ ʥʝ ʟʘʢʦʥʯʠʪʩʷ 

ʩʝʩʩʠʷ, ʫʩʪʘʥʦʚʠʚʰʘʷ ʙʣʦʢʠʨʦʚʢʫ. ʅʠ ʢʦʤʤʠʪ ʚ ʧʝʨʚʦʤ ʦʢʥʝ ʥʝ ʩʥʠʤʝʪ 

ʙʣʦʢʠʨʦʚʢʫ, ʥʠ ʧʦʧʳʪʢʘ ʩʥʷʪʴ ʙʣʦʢʠʨʦʚʢʫ ʚ ʜʨʫʛʦʡ ʩʝʩʩʠʠ - ʙʣʦʢʠʨʦʚʢʫ ʤʦʞʥʦ 

ʩʥʷʪʴ ʪʦʣʴʢʦ ʠʟ ʩʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʝʸ ʠ ʫʩʪʘʥʦʚʠʣʘ. 

 

 
 

 

ɹʣʦʢʠʨʦʚʢʠ ʩʪʨʦʢ. 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʙʣʦʢʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʚ ʧʘʤʷʪʠ, ʥʦ ʧʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʥʫʞʥʦ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʤʠʣʣʠʦʥʳ ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʝ - ʥʠʢʘʢʦʡ ʧʘʤʷʪʠ ʥʝ ʭʚʘʪʠʪ. ʇʦʵʪʦʤʫ 

ʚ ʇʦʩʪʛʨʝʩʝ ʧʨʠʜʫʤʘʥ ʩʚʦʡ ʤʝʭʘʥʠʟʤ. 

ʇʝʨʝʭʦʜʠʤ ʢʦ ʚʪʦʨʦʤʫ ʵʪʘʧʫ (ʥʘ ʩʭʝʤʝ ʚʥʠʟʫ, ʢʨʘʩʥʳʤ ʩʦ ʩʪʨʝʣʦʯʢʦʡ): 

 
 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʤʦʞʥʦ ʧʦʯʠʪʘʪʴ ʚ ʩʪʘʪʴʝ109 ʥʘ ʍʘʙʨ. 

 

  

 
109 ɹʣʦʢʠʨʦʚʢʠ ʚ PostgreSQL: 2. ɹʣʦʢʠʨʦʚʢʠ ʩʪʨʦʢ URL: 
https://habr.com/ru/company/postgrespro/blog/463819/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.09.2021) [6] 

https://habr.com/ru/company/postgrespro/blog/463819/























































































































































































































































































































































































































































































































































































































































































































































































































































