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RDS vs Aurora vs CNPG



For the purpose of this webinar, RDS means not Aurora



CloudNativePG (CNPG) has become 
the Postgres operator of choice in Kubernetes



Pricing can be complicated, but generally: 
CNPG < RDS < Aurora

Source

https://www.vantage.sh/blog/aws-rds-vs-aurora-pricing-in-depth


Let's talk about I/O



Client Data Directory 
DiskOS Page Cache*Postgres 

Buffer Cache

The Two Caches That Matter

* except on Aurora



Postgres Shared Buffers

Pinned Buffer 
Actively being read/used by a backend

Unpinned Buffer 
Unused buffer, may contain cached data

Dirty Buffer 
Previously written to, not yet persisted to disk

8kB Page

e.g. 128kB shared_buffers



shared_buffers are not (just) a cache, 
they are essential for writes.

1. Remember changed page in shared_buffers

3. Persist to WAL

2. Remember changed rows (or full page) in wal_buffers

4. Persist to Data Directory
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Background Writer



Background Writer

Tune to run more often for busy workloads 
=> reduce bgwriter_delay 

If background worker doesn’t do its job in time, 
Individual queries might write dirty buffers before they can read. 
(pg_stat_statements.shared_blks_written) 

But: If it runs too often, you’ll create additional I/O. 
(a dirty page can be “re-used” for a write within the same checkpoint)



Persisting Changes to the WAL
1. Remember changed page in shared_buffers

3. Persist to WAL

2. Remember changed rows (or full page) in wal_buffers

4. Persist to Data Directory



wal_buffers

INSERT INSERT

wal_buffers (e.g. 16 MB)

WAL file (e.g. 64 MB)

COMMIT 



synchronous_commit = off 
(sometimes)
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synchronous_commit = off

INSERT INSERT

WAL file

WAL Writer
COMMIT COMMIT 

INSERT INSERT



synchronous_commit = off

! You may loose data not yet persisted to WAL in a crash. 

The database will be consistent 
(just missing that most recent data), 
no risk of corruption.



“This parameter can be changed at any time; the 
behavior for any one transaction is determined by 

the setting in effect when it commits. 

It is therefore possible, and useful, to have some 
transactions commit synchronously and others 

asynchronously.”



synchronous_commit = [ SET per transaction]

INSERT INSERT

WAL file

COMMIT 
sync…_commit=on

COMMIT 
sync…_commit=off

COMMIT 
sync…_commit=off

INSERT INSERT INSERT 
$important



• Consider lowering wal_writer_delay 
(to write WAL more frequently, avoiding flushes 
during individual commits) 

• Increase wal_buffers to a multiple of 
wal_segment_size

If you make heavy use of 
synchronous_commit = off …



Amazon Aurora Is Different

Aurora Log Write

Disk 
Copy 1

Disk 
Copy 2

Disk 
Copy 3

Disk 
Copy 4

Disk 
Copy 5

Disk 
Copy 6

1. Remember changed page in shared_buffers

2. Write out changed rows to WAL

3. Refresh Replicas 
     (their shared_buffers)



No Full Page Writes 

“No Checkpoints” 
(Heavily Modified Checkpointer 
+ Background Writer)

Amazon Aurora Is Different



Both Read and Write IOPS are charged extra 

Read I/Os are always charged per 8kB disk page 

Read I/Os will be slower (sometimes) 

Write I/Os are always charged per 4kB log record 

Write I/O with synchronous_commit=on will be slower

Aurora Is Not Always Better



“An unoptimized SQL query can incur higher I/Os as 
compared to an optimized query, because it needs to 
scan a lot of pages to get to the final query result. 

Typically, this is the most common cause for higher 
Aurora I/Os.” 

Amazon Aurora I/O Cost Optimization Methodology

https://www.youtube.com/watch?v=dpLRAlEX7Lo


Aurora I/O Optimized changes this equation

"Aurora I/O-Optimized is the best choice 
when your I/O spending is 25% or more 
of your total Aurora database spending."



Aurora I/O Optimized changes this equation

AWS Re:invent 2025

https://youtu.be/sfZUQ6sFpxE?si=4lMeVLvt5mHCplRZ


Aurora Tiered Caching



This is not new, but its not well known:



AWS re:Invent

https://www.youtube.com/watch?v=sfZUQ6sFpxE


AWS re:Invent

https://www.youtube.com/watch?v=sfZUQ6sFpxE




Aurora Serverless v2 
Platform Version 3 





AWS re:Invent

https://www.youtube.com/watch?v=sfZUQ6sFpxE


Extensibility



Extension availability is 
good, but not endless



Not available on RDS and Aurora: 
- pg_search (ParadeDB) 
- Citus 
- TimescaleDB



CNPG allows custom extension loading 
- to a running database server!



RDS and Aurora have pg_tle, 
but its very limited in practice 



Example: There is still only a single 
hook available (passcheck) 



Amazon RDS supports PL/Rust, 
Aurora does not 



Debuggability & 
Community  Support



"Aurora is not Postgres"



Aurora is heavily modified Postgres.



The community does not know Aurora, 
and often won't (or can't) help



Aurora does have novel functionality 
that is not upstreamed



Both RDS and Aurora 
don't allow system access, 

but sometimes you do 
need a "perf profile"
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Monitoring



Core Postgres stats views 
and query monitoring extensions 
are supported on RDS and Aurora 
(pg_stat_statements, auto_explain, etc)



Plan Statistics



aurora_plan_stats 
captures plans over time







pg_stat_plans 
does the same, for any Postgres 

(except RDS, yet)



Different ways to get logs 
(you don't need to pay for 
CloudWatch exports!)



CloudWatch Log Export can be expensive

For a database we maintain, 
this costs $490 per month 
(for a single RDS instance)



RDS APIs are free!



pganalyze Log Insights uses RDS APIs directly



CNPG logs can be extracted 
via standard K8S mechanisms

Kubernetes Host

Postgres 
Pod Log Destination 

(e.g. pganalyze) 



pganalyze Log Insights works with CNPG too!



Database Insights 
is the new Performance Insights









Performance 
Insights

Database Insights 
(Standard)

Database Insights 
(Advanced)

Wait Event Analysis for Last 7 days Yes Yes Yes

Retention Time Customizable 
(up to 24 mo.)

7 days 
(not customizable) 15 months

Operating System Metrics 
(RDS Enhanced Monitoring) Yes No Yes

Fleet Management View No No Yes

Lock Analysis No No Yes (Aurora Postgres only)

Query Plan Statistics Yes (Aurora only) No Yes (Aurora only)

Per-Query Statistics No No Yes

Slow Query Log No No Yes 
(requires CloudWatch Log Export)

Performance Metrics Export to 
CloudWatch Yes No Yes

Analysis of specific time periods No No Yes





pganalyze vs Database Insights





pganalyze has a better drill-down experience
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pganalyze has Query Advisor
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pganalyze has Index Advisor



pganalyze has VACUUM Advisor



Database Savings Plans





Reserved Instances (no upfront): 22-35% Savings

Database Savings Plans (no upfront): 20% Savings

Does not apply to storage charges, but 
does apply to increased I/O Optimized instance costs



Database Savings Plans are a $-based commit, 
not tied tied to region or instance class 

(and they work with Serverless!)

Compute Savings Plans will offer a higher % savings 
(~34%) for VM/K8S-based workloads



PGANALYZE.COM

Thank you! 
 

Try out pganalyze:

Reach out for any questions: 
 

lukas@pganalyze.com

https://pganalyze.com
mailto:lukas@pganalyze.com

