END OF LIFE IS NOT THE END: FEARLESS
POSTGRESQL UPGRADES

b~
. W
Vivek Singh Kiran Janarthan Singh
Principal Database Specialist — PostgreSQL Sr Database Specialist SA

Amazon Web Services Amazon Web Services




AGENDA

PostgreSQL Versioning and EOL Cycles
Risks of Not Upgrading

Upgrade Strategies

Cloud Native Approach

Minimizing Downtime

Real world scenarios




AGENDA

. PostgreSQL Versioning and EOL Cycles




POSTGRESQL VERSIONING AND EOL CYCLES
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MAJOR VS MINOR VERSIONS UPGRADE

Data Migration

Downtime

Compatibility

Protocol Changes

Extension Support

System Resources

Requires pg_dump/pg_restore
or pg_upgrade

Significant downtime required
for data migration

May break application
compatibility due to deprecated
features

Can include client-server
protocol changes

Extensions may need updates
or replacements

May require additional disk
space for migration

No data migration needed; in-
place upgrade

Minimal downtime, just service
restart

Maintains backward
compatibility within same major
version

No protocol changes, clients
remain compatible

Extensions continue working
without modification

No additional resource
requirements
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Risks of Not Upgrading




RISKS OF NOT UPGRADING POSTGRESQL DATABASE

@ Suboptimal Query Planning
Cost-Based Optimizer Limitations

* Resource Utilization Issues
~~ Scalability Constraints

» Performance Bottlenecks
@ Performance Monitoring

§ Unpatched CVEs
. Access Control Issues




RISKS OF NOT UPGRADING POSTGRESQL DATABASE
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Upgrade Strategies




UPGRADE STRATEGIES

* Fast, especially for large databases
* Preserves database objects and data
p g—up gra'de * Requires sufficient disk space for both old and new clusters
* Can be complex to set up, especially for inexperienced users

* Simple and straightforward method
Dump a-nd- » Works across all PostgreSQL versions
» Can be very slow for large databases
Restore v 9
* May require a lot of disk space for the dump file

X * Allows for near-zero downtime upgrades
Loglca]- » Can upgrade across major versions

Replj_ca_tion + Can be complex to set up and manage

* May require schema changes to be applied manually

* Allows for near-zero downtime upgrades

* Can replicate across different PostgreSQL versions
* Requires changes to the database schema

* Can introduce latency in data replication




PG_UPGRADE OPTIMIZATION

Pre-upgrade Checks: --check
Link Mode: Utilize --link

Jobs Optimization --jobs

Data directories --old-datadir | --new-datadir

Executable directory --old-bindir | --new-bindir

Verbose Output: Enable --verbose

/usr/pgsql-17/bin/pg_upgrade --old-bindir /usr/pgsqgl-14/bin --new-bindir /usr/pgsql-16/bin --old-datadir
/var/lib/pgsql/14/data --new-datadir /var/lib/pgsql/16/data --link --check




PG_UPGRADE --LINK OPTION

Link Mode (-
1, --link)

* Creates hard links to the old data files
* Much faster upgrade process

* Requires sufficient disk space in same
file system

« Cannot run old cluster after upgrade

 Command: pg_upgrade -b oldbin -B
newbin -d olddata -D newdata --link

No-Link
@ = CUNiEe] e
(Default)

» Copies all data files to new cluster
 Significantly slower upgrade process
* Requires double the disk space

» Can keep old cluster as backup

 Command: pg_upgrade -b oldbin -B
newbin -d olddata -D newdata




DUMP/RESTORE OPTIMIZATION

€> Custom Format Benefits
<{> Selective Objects Dump
G) Compress on the Fly
G> Restore Optimization




LOGICAL REPLICATION OPTIMIZATION

[ Performance Tuning

{ Monitoring & Maintenance

[ Common Pitfalls Prevention

[Resource Management \
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. Cloud Native Approach




POSTGRESQL CLOUD PROVIDERS




MAJOR VS MINOR VERSIONS (AURORA
POSTGRESQL)

Can upgrade Replica

Needs new custom parameter
group for upgraded instance

Upgrades automatically
(provided RDS is configured
with Auto Minor Version
Upgrades)

Updates database data files No

Copies table statistics to

upgraded instance Yes

Is always backward compatible Yes




UPGRADE STRATEGIES FOR AURORA/RDS
POSTGRESQL

In-place Blue/green
upgrade deployments

Requires
downtime It takes several
It may restrict steps to
some of the configure
operations that continuous
a user can replication
perform until with the new
the operation is database
complete instance until
cutover
happens




AMAZON RDS BLUE/GREEN DEPLOYMENTS

n environment (blue)

zon Aurora DB cluster (auroradb)

Aurora replica
(auroradb-nstance-2)

Cluster endpoint

Primary Aurora DB i
(auroradb-instance-1)

Aurora replica
(auroradb-instar

Staging environment (green)

Amazon Aurora DB cluster (auroradb-green-abc723)

Aurora replica
(auroradb-instance-2-green
Cluster endpoint

Primary Aurora DB
(auroradb-instance-1-green-ab

Aurora replica
(auroradb-instanc e
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MINIMIZING DOWNTIME

Logical Replication
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REAL WORLD SCENARIOS

Configuration

Mismatch Storage FULL

Application Performance
compatibility degradation

Don’t be
greedy!




CALLTO ACTION

‘Assess Your Environment\

Prepare Your Team

Schedule Your Upgrade

Execute and Monitor

Validate and Optimize




CALLTO ACTION

Pg_upgrade: https://www.postgresqgl.org/docs/current/pgupgrade.html

Pg_dump/ pg_restore: https://www.postgresgl.org/docs/current/app-pgdump.html

Logical Replication : https://www.postgresgl.org/docs/current/logical-replication.html

Amazon Aurora Blue/Green Deployment:

https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/blue-green-deployments-

creating.html

AWS blog: Best practices for upgrading Amazon RDS to major and minor versions of PostgreSQL
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