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01 5CIQUS::H\)ﬁ Objectives

asulvaniaunssu PostgreSQL nv Process, Shared Buffers, WAL, Checkpoint ua: MVCC (@
fiadv PostgreSQL 18 uu Linux ua: Docker ua:UsuAi postgresql.conf TIKUAULASDY
29ALLUU Role dn3 ua: Schema wsauovs:uuduguddaau TLS, RLS ua: Audit

qQua Autovacuum ua: Bloat uaziviudisusavius=alasliins:nuils
vuwudrsavdoyauazAAufivaaoaindovnis (PITR) do pgBackRest

I1QUs=ansn1waoy pg_stat_* pg_stat_statements, Prometheus ua: Grafana

v Replication uass:uu High Availability o Patroni uasgou Failover [a

duinsaassukaniiuu Downtime d1 uasi@onuusnivuu Kubernetes kéo Cloud [

02 A3ULWIKUIY Target Audience

DBA r‘iquaH§aﬁ1§uo:§uﬁouaugﬁuﬁaqa PostgreSQL
System Administrator ua:fiu Infrastructure Adova@aduuazqualBswioasgiudoya
fiu DevOps ua: SRE Asu PostgreSQL Tu Production nvuu VM, Container ua: Cloud

uARavdIus:uun Oracle, SQL Server K30 MySQL U3 PostgreSQL

=}

=

AWcUURAavquagiudayavavs:uuautoviu Production

03 YALAUYDVHANGQS Highlights

duwaatlu PostgreSQL 18 Async 1/0, OAuth ua: pg_upgrade wuulKL
Backup r'ifjﬁuiﬁofs\) Incremental, PITR ua: pgBackRest

HA stdu Production Patroni, etcd wa: HAProxy wsougou Failover
Monitoring Asuga pg_stat_* Prometheus ua: Grafana

Capstone adatnas 3 Tkua Failover udsAAudvaainAikua
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04 ﬂ:)‘lU%WUg"lU Prerequisites
L

o [8v1u Linux Wiu Command Line (@ wu dan1slwWd an3 ua: Service

o WYUAIEY SQL Wug'lu[ﬁ 13U SELECT, INSERT, UPDATE ua: CREATE TABLE
o WnhWugIuAZoU1Y WU IP, Port Lazasidoudoniu SSH

o TuadnRaadv Docker [a wsauansaadvlusunsuy

05 FvAdaviasSvuuatlASaviio Setup & Tools

s19A1s s19atldua

aunasai Notebook RAM 16 GB JulU idoudaduinasiiia @adv Docker ua: SSH Client [a
g1uﬁaqa PostgreSQL 18 91n PGDG Repository lia: Docker Image ag1vidunivais
ndoviiousks psql, pgAdmin 4, pgBackRest, PgBouncer ua: pgAudit

HA uaz Monitoring Patroni, etcd, HAProxy, postgres_exporter, Prometheus ua: Grafana
uwaawasuy Linux Container d1KSu Lab, Kubernetes vunatdndiksu CloudNativePG

KU19LKQ: trdavijonvkualdulowusasa WiSvun Lab uu Linux Container tutrdovuavautovdos Docker Fullidoviueays
Cloud vavautoy Kangastunukangas PostgreSQL for Administration SulduR@ouuUasSU 9.4 ua: pgAdmin 11 Tag
UsulbornthunvrualRasvAu PostgreSQL 18 uazndaviontdAussvtudoguu

06 ATNWSIVAISISYU 3 JU Big Picture

Ju KoUoKan
Day 1 an1aenssuLa:ovsdassuYay PostgreSQL, Aadv PostgreSQL 18 uu Linux ua: Docker, USu
Section 1-5 postgresgl.conf, 3aA1s Role ua:=ans wa1vs:uunaduUasasuduud pg_hba.conf, SCRAM, OAuth, TLS,

RLS &v pgAudit

Day 2 qua Vacuum uat Bloat, &1sovdayaluu Logical ta: Physical sou Incremental Backup, rin WAL Archiving
Section 6-10 ua: PITR a2y pgBackRest, Monitoring G428 pg_stat_* Aiu Prometheus ua: Grafana uazvan1s Connection
a2y PgBouncer

Day 3 Streaming La: Logical Replication, i1 HA dog Patroni, sUtnsaassukaniuu Downtime d1, Su
Section 11-16 PostgreSQL uu Kubernetes Lia: Managed Service udslamuodos Capstone aswnadainas 3 Tkuan
Failover ua:zAAuldasy
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dadv aandavassy uazAdwlaaqany . sou
(WdoH1ASOUSL - Section 1-5 6 59luv

o aailavnssu PostgreSQL uaavastoassu

lAsvasdiv Process: Postmaster, Backend, Checkpointer, WAL Writer ua: Autovacuum
Shared Buffers, WAL ua: Checkpoint fviusouAuagvisiiainisisudoya

MVCC, Tuple Version ua:ikawan PostgreSQL david Vacuum

ulsuredwwasa 5 U: 10asBU 9.x &v 13 Kuaagudd ua: PostgreSQL 18 Aasutaduslayuu
ADUIEBVYOVANSTESURKUOSWWOSA ua:n wsauavAA1avuIlu PostgreSQL 19

Lab: Gadv PostgreSQL 18 uu Linux ua: Docker

dadvo1n PGDG Repository uasvan1s Service 4o systemd

Su PostgreSQL 18 dos Docker wsau Volume dHsutiudoyannos

initdb, Tnsvasv Data Directory ua: Data Checksums AtdatduA1iEudutu 18
ugn Tablespace uaz0anadiksu Data fiu WAL

15 psql 0871vi0018W Lla:IaN1ISIBSWI00SKIU pgAdmin 4

Lab: duAn postgresql.conf uazusuguralitkunzAutAsav

ardunissruAlnauda, ALTER SYSTEM uazA1Adov Restart k3auA Reload
shared_buffers, work_mem, maintenance_work_mem ua: effective_cache_size
max_wal_size, checkpoint_timeout ta:wada 1/0 vovs:uu

Asynchronous I/O Tu PostgreSQL 18: io_method twuu worker uas io_uring

AvA1 Logging TRwsaulddiast:Hlayriduudiuusn

n Role, #n5 uat Schema

Role, User ua: Group tu PostgreSQL uazn1s&unaadns

GRANT ua: REVOKE s:qu Database, Schema, Table ua: Column
29AllUU Schema anuKAA Least Privilege dksutaUwaladutasiuoiu
ALTER DEFAULT PRIVILEGES &1x$udoutandiozasiviuounna
Predefined Role 15u pg_read_all_data, pg_monitor ua: pg_maintain

a Lab: Authentication, TLS, RLS uat: Audit

Wuu pg_hba.conf tRsanu uazdrdunissuAng

grosianululs SCRAM-SHA-256 ws1: MD5 gaus:nAantsiu 18

OAuth Authentication Auatkutu PostgreSQL 18 waznisidounu Identity Provider
1Wa TLS WasiBouda wazuvAuldsiu hostssl

Row-Level Security ugadayaniugls uazguiin Audit dou pgAudit
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Uisvsaun d1sovdaya uazus:ansniw sou

(oK1n1sausy - Section 6-10 6 8oluv

e Vacuum, Autovacuum uazviuuisvsauusesn

Dead Tuple, Bloat ua: Transaction ID Wraparound

Usu Autovacuum Aus:aulBSWI0as1as18a1s19A0ANSIIURUA
ANALYZE ua:afdn Query Planner W3daaule

asJo9K1Uazaa Bloat yovaisivla: Index

REINDEX CONCURRENTLY uazaisritudisusasloslidonils

Lab: Logical wa: Physical Backup

pg_dump ua: pg_restore: suuuulwd, Parallel uaznisidondguivdoudnd
pg_dumpall 1KSu Role ua: Global Object

pg_basebackup d1ksudrsovnvadaiaas

Incremental Backup ua=n1ssaulwddaos pg_combinebackup
(don3sdrsovifitkurAuyuadoyala: RPO/RTO yovavAns

a Lab: WAL Archiving, PITR ua: pgBackRest

AV WAL Archiving 1a:0s3931 Archive aAsudaliiov

AAuBvIaaIRdavAs (Point-in-Time Recovery)

pgBackRest: AuA1 Repository, Full, Differential ua: Incremental Backup
AKuQ Retention ua:ifiu Backup [Buaniadovgiudoya
FouAAuaIUsaULdAT IWadugudn Backup 13laosu

a Lab: Monitoring uasJias1tiUs:ansaaw

pg_stat_activity, pg_stat_database ua: pg_locks d1HsuqaniuzUaauu
K1 Query AAUNSWY1NSADY pg_stat_statements

Qn1s: /O 0oy pg_stat_io uazauuwuddy EXPLAIN ANALYZE
LAULKUYOY Query Agdaluados auto_explain

as1v Dashboard G2y postgres_exporter, Prometheus ua: Grafana

m Lab: 9aa1s Connection aos PgBouncer

dunuyav Connection tu PostgreSQL ua:Ueyxboaldshuouuin
GadvuazavAl PgBouncer Kingudoya

1don Pooling Mode: Session, Transaction ua: Statement
Jodfauav Transaction Mode wa:zn1susutoUwaladutRsovsu
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Replication, High Availability, dUiasa ua: Cloud
iiokAnsausu - Section 11-16

Sou

6 5oluv

n Lab: Streaming Replication

asv Standby G2 pg_basebackup ua:zta Hot Standby (Raudoyald

Synchronous Au Asynchronous Replication llazwacdo Latency ﬁunmméﬂuﬁoqamu
Replication Slot: Us:lustua:anutdsvi WAL d:azausudaniifu

doaw Replication Lag ua: Promote Standby dagautov

a Logical Replication

Publication uaz Subscription &1KSUigUNANSHZDTIDOSEU

Failover Slot Tu PostgreSQL 17 TR Subscriber ritviuciokdv Failover

wdav Physical Standby 10u Logical Subscriber d2g pg_createsubscriber
JovhAaiSov DDL, Sequence la:n1sasdonUgndavyavdola

Lab: High Availability Gos Patroni

anasnssu Patroni, etcd wa: HAProxy uaskunAvavidazadou
asadalnas 3 Ikua ua=van1swiu patronictl

Fou Switchover a1uuwu uas Failover o Primary au

JovAu Split-brain uaztnlkualdundunadalaas

m dunsaldassukanuuu Downtime dn

pg_upgrade lKua --link ua: --swap tutu 18 wlauasaoroauduinsadss --check
PostgreSQL 18 1iuaaduav Planner [3kav pg_upgrade s:uudvaauu§odu
suinsaru Logical Replication tiioaa Downtime 1H30¥2vadus:uu
2MVUNUBULASADIASULAN LU 9.X naddu Extension wazuwu Rollback

a PostgreSQL uu Kubernetes wa: Managed Service

CloudNativePG: Operator, Cluster Resource, Backup ua: Failover uu Kubernetes
AWS RDS ua: Aurora, Azure Database for PostgreSQL uwa: Google Cloud SQL
VIUARTRUSANSIMTR tazvui DBA 8udovsuiasaulov

ineuritdons:HIw VM, Kubernetes ua: Managed Service

a Lab: Capstone adataas HA 3 Tkua

asadalnas Patroni 3 lkuawsou pgBackRest tia: Monitoring

$1a0vIKa Primary au 1d2as2931s:uu Failover uazuaUwalnduidoudadold
Jnaovdayagnauiawana UAdIAAUEIALAIABULAALKA

asd Runbook ua: Checklist &KsuviuUs:913u Us=9idou taztkaantdu
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07 18yuduudaldacls outcomes
« wtenalanrelu WAL, Checkpoint, MVCC ua: Vacuum
» @GadvuazdvAtldov PostgreSQL 18 uu Linux Las Docker
o 91vstuuAdIWUaaaAY Role, SCRAM, OAuth, TLS, RLS ua: pgAudit
» Backup r'i'fjﬁuifﬁ Incremental, PITR ua: pgBackRest
» a$1v HA Tdo5v Replication ua: Patroni 3 lkua

o wsSaudUiasauazdrus:uu pg_upgrade, Kubernetes tia: Cloud

08 r?iuﬁ@@uuo:fﬁs?u Deliverables
o lonasusznouNISaUSUAUUALYSAIASUNY 3 U La: Lab Guide Rasduaau
« [Wdnouin postgresgl.conf, pg_hba.conf, pgBackRest, PgBouncer ua: Patroni Asunn Lab
e Runbook ua: Checklist viuus:91uov DBA wsou Dashboard Grafana dog1v

o UsznAtisuasoukangas (Certificate of Completion) wazgovnivaauniudng1nsKavIURANGas

09 ﬂau“awzaau Instructor

a.a1ias lavu JaouuasFquas:uugudoyanaadv Usuudv uasqua PostgreSQL TuvIu9SY AVS:UUUUIBSWI00SUDY
avAns Container wa: Cloud aldudanisasuranalnnelulfifudiAinauilnudasdodunasgvls uaswigissuavijodon
nuviuds=suasantunisaianidudsululowov:tirlUTdAusuvyavaulov

s1A1A10USU 8,900 uan/nau - aul? IN-HOUSE valutauasinn

8,900 UN i @vlisou VAT 7%)
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